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NXP Semiconductors P89L PC9201/9211/922A 1/9241/9251

8-bit microcontroller with 8-bit ADC

P89LPC9241/9251
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Fig 2. Block diagram (P89LPC9241/9251)
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6. Pinning information

8-bit microcontroller with 8-bit ADC

6.1 Pinning

P8ILPC92X1

P0.0/CMP2/KBIO [1 | 20
P17 [2] O 19

P16 [3 | 18

P1.5/RST [4 | 17
PS_UXTZS % P8ILPCY241/9251 %
P3.0/XTAL2/CLKOUT [7 | 14
P1.4/INT1 [8 ] 13
P1.3/INTO/SDA [ 9 | 12
P1.2/TO/SCL [10 11

002aae425

P0.1/CIN2B/KBI1/AD10
P0.2/CIN2A/KBI2/AD11
P0.3/CIN1B/KBI3/AD12
P0.4/CIN1A/KBI4/AD13/DAC1
P0.5/CMPREF/KBI5

Vbp

P0.6/CMP1/KBI6
PO0.7/T1/KBI7

P1.0/TXD

P1.1/RXD

Fig 5. P89LPC9241/9251 TSSOP20 pin configuration
P0.0/CMP2/KBIO [1 | 20] P0.1/CIN2B/KBI1
P17 [2] Q 19] P0.2/CIN2A/KBI2
P16 3 18] P0.3/CIN1B/KBI3
P1.5/RST [4 | 17] P0.4/CIN1A/KBI4
Vss [5] 16] P0.5/CMPREF/KBI5
P89LPC9201/9211/
P3.1/XTALL [6 | 9291 [15] vop
P3.0/XTAL2/CLKOUT [7 | 14] P0.6/CMP1/KBI6
P1.4/INT1 [8 | 13] PO.7/T1/KBI7
P1.3/INTO/SDA [ 9 | 12] P1.0/TXD
P1.2/TO/SCL [10 11] P1.1/RXD
002aae426
Fig 6. P89LPC9201/9211/922A1 TSSOP20 pin configuration
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Table 4.

Special function registers - P89LPC9201/9211/922A1
* indicates SFRs that are bit addressable.

Name

IPOH

IP1*

IP1H

KBCON

KBMASK

KBPATN

PO*

P1*

P3*
POM1

POM2

P1M1

P1M2

P3M1

P3M2

Description SFR
addr.
Interrupt B7H
priority O high
Bit address
Interrupt F8H
priority 1
Interrupt F7H
priority 1 high
Keypad control  94H
register
Keypad 86H
interrupt mask
register
Keypad pattern  93H
register
Bit address
Port 0 80H
Bit address
Port 1 90H
Bit address
Port 3 BOH
Port O output 84H
mode 1
Port O output 85H
mode 2
Port 1 output 91H
mode 1
Port 1 output 92H
mode 2
Port 3 output B1H
mode 1
Port 3 output B2H

mode 2

Bit functions and addresses

MSB
- PWDRTH
FF FE
. PST
- PSTH
87 86
T1/KB7 CMP1
IKB6
97 26
B7 B6
(POM1.7)  (POML1.6)
(POM2.7)  (POM2.6)
(PIM1.7)  (P1M1.6)
(PIM2.7)  (P1M2.6)

PBOH

FD

85

CMPREF

IKB5
95
RST
B5

(POM1.5)

(POM2.5)

PSH/
PSRH

FC

84

CIN1A
/KB4

94
INT1
B4

(POM1.4)
(POM2.4)
(P1M1.4)

(P1M2.4)

PT1H

FB

83

CIN1B
/IKB3

93
INTO/SDA
B3

(POM1.3)
(POM2.3)
(P1M1.3)

(P1M2.3)

PX1H

FA
PC

PCH

82

CIN2A
/KB2

92
TO/SCL
B2

(POM1.2)

(POM2.2)

(P1M1.2)

(P1M2.2)

PTOH

F9
PKBI

PKBIH

PATN
_SEL

81

CIN2B
/IKB1

91
RXD
B1
XTALL
(POM1.1)

(POM2.1)

(P1M1.1)

(P1IM2.1)

(P3M1.1)

(P3M2.1)

LSB
PX0OH

F8
PI2C

PI2CH

KBIF

80

CMP2
/KBO

90
TXD
BO
XTAL2
(POM1.0)

(POM2.0)

(P1M1.0)

(P1M2.0)

(P3M1.0)

(P3M2.0)

Reset value

Hex Binary
0oL X000 0000
00L 00x0 0000
00l 00x0 0000
00L XXXX XX00
00 0000 0000

FF 1111 1111

FF 11111111
ool 0000 0000
D3l 11x1 xx11
00l 00x0 xx00
031 xxxx xx11
00l xxxx xx00

DAV 110-8 YIM 13]|0J1U0I0IDIW 11G-8

SJ1012Npuodlwas dXN
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Table 4.

Special function registers - P89LPC9201/9211/922A1
* indicates SFRs that are bit addressable.

Name

PCON

PCONA

PSW*

PTOAD

RSTSRC

RTCCON
RTCH

RTCL

SADDR

SADEN

SBUF

SCON*

SSTAT

SP
TAMOD

Description SFR
addr.

Power control 87H
register
Power control B5H
register A

Bit address
Program status DOH
word
Port 0 digital F6H
input disable
Reset source DFH
register
RTC control D1H
RTC register D2H
high
RTC register D3H
low
Serial port A9H
address
register
Serial port B9H
address enable
Serial Portdata 99H
buffer register

Bit address
Serial port 98H
control
Serial port BAH
extended
status register
Stack pointer 81H
Timer 0 and 1 8FH

auxiliary mode

Bit functions and addresses

MSB
SMOD1

RTCPD

D7
CY

RTCF

9F
SMO/FE

DBMOD

SMODO

D6
AC

BOIF

RTCS1

9E
SM1

INTLO

VCPD

D5
FO

PTOAD.5

BOF

RTCSO

9D
SM2

CIDIS

BOI

D4
RS1

PTOAD.4

POF

9C
REN

DBISEL

TiM2

GF1

I12PD

D3
RSO

PTOAD.3

R_BK

9B
TB8

FE

GFO

D2
ov

PTOAD.2

R_WD

9A
RB8

BR

PMOD1

SPD

D1
F1

PTOAD.1

R_SF

ERTC

99
Tl

OE

LSB
PMODO

DO

RTCEN

98
RI

STINT

TOM2

Reset value

Hex Binary

00 0000 0000
oot 0000 0000

00 0000 0000

00 xx00 000x
€]

606 011x xx00
oolel 0000 0000
oolél 0000 0000

00 0000 0000

00 0000 0000

XX XXXX XXXX
00 0000 0000
00 0000 0000
07 0000 0111
00 XxX0 xxx0

DAV 110-8 YIM 13]|0J1U0I0IDIW 11G-8
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Table 7.  Extended special function registers - P89LPC9241/9251[1

Name Description SFR Bit functions and addresses 'Reset value
addr. MSB LSB  Hex Binary
BODCFG BOD FFC8H - - - - - - BOICFG1 BOICFGO &
configuration
register
CLKCON CLOCK Control FFDEH | CLKOK - - XTALWD CLKDBL FOSC2 FOSC1 Fosco (Bl
register
TPSCON Temperature FFCAH - - - - TSEL1 TSELO - - 00 0000 0000
sensor control
register
RTCDATH Real-time clock FFBFH 00 0000 0000
data register
high
RTCDATL Real-time clock FFBEH 00 0000 0000
data register low

[1] Extended SFRs are physically located on-chip but logically located in external data memory address space (XDATA). The MOVX A, @DPTR and MOVX @DPTR,A instructions are
used to access these extended SFRs.

[2] The BOICFG1/0 will be copied from UCFG1.5 and UCFGL1.3 when power-on reset.

[3] CLKCON register reset value comes from UCFG1 and UCFG2. The reset value of CLKCON.2 to CLKCON.0 come from UCFG1.2 to UCFG1.0 and reset value of CLKDBL bit
comes from UCFG2.7.

DAV 110-8 YIM 13]|0J1U0I0IDIW 11G-8

SJ1012Npuodlwas dXN
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P8ILPC92X1

7.5

7.6

7.7

7.8

7.9

8-bit microcontroller with 8-bit ADC

Clock output

The P89LPC9201/9211/922A1/9241/9251 supports a user-selectable clock output
function on the P3.0/XTAL2/CLKOUT pin when crystal oscillator is not being used. This
condition occurs if another clock source has been selected (on-chip RC oscillator,
watchdog oscillator, external clock input on XTAL1) and if the RTC and WDT are not using
the crystal oscillator as their clock source. This allows external devices to synchronize to
the P89LPC9201/9211/922A1/9241/9251. This output is enabled by the ENCLK bit in the
TRIM register.

The frequency of this clock output is Y, that of the CCLK. If the clock output is not needed
in Idle mode, it may be turned off prior to entering Idle, saving additional power.

On-chip RC oscillator option

The P89LPC9201/9211/922A1/9241/9251 has a 6-bit TRIM register that can be used to
tune the frequency of the RC oscillator. During reset, the TRIM value is initialized to a
factory preprogrammed value to adjust the oscillator frequency to 7.373 MHz + 1 % at
room temperature. End-user applications can write to the TRIM register to adjust the
on-chip RC oscillator to other frequencies. When the clock doubler option is enabled
(UCFG2.7 = 1), the output frequency is 14.746 MHz. If CCLK is 8 MHz or slower, the
CLKLP SFR bit (AUXR1.7) can be set to logic 1 to reduce power consumption. On reset,
CLKLP is logic 0 allowing highest performance access. This bit can then be set in
software if CCLK is running at 8 MHz or slower. When clock doubler option is enabled,
BOE1 bit (UCFGL1.5) and BOEDO bit (UCFGL1.3) are required to hold the device in reset at
power-up until Vpp has reached its specified level.

Watchdog oscillator option

The watchdog has a separate oscillator which has a frequency of 400 kHz, calibrated to
+ 5 % at room temperature. This oscillator can be used to save power when a high clock
frequency is not needed.

External clock input option

In this configuration, the processor clock is derived from an external source driving the
P3.1/XTAL1 pin. The rate may be from 0 Hz up to 18 MHz. The P3.0/XTAL2/CLKOUT pin
may be used as a standard port pin or a clock output. When using an oscillator frequency
above 12 MHz, BOE1 bit (UCFGL1.5) and BOEO bit (UCFG1.3) are required to hold the
device in reset at power-up until Vpp has reached its specified level.

Clock sources switch on the fly

P89LPC9201/9211/922A1/9241/9251 can implement clock source switch in any sources
of watchdog oscillator, 7 MHz/14 MHz internal RC oscillator, external clock source
(external crystal or external clock input) during code is running. CLKOK bit in CLKCON
register is used to indicate the clock switch status. CLKOK is cleared when starting clock
source switch and set when completed. Notice that when CLKOK is ‘0’, writing to
CLKCON register is not allowed.
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8-bit microcontroller with 8-bit ADC

IEQ
EXO
EX1

BOIF
EBO K
wake-up
RTCF KBIF (if in power-down)
ERTC EKBI

(RTCCON.1)

WDOVF EWDRT 4i )
CMF2
CMF1
EC

EA (IE0.7)
ETO
TF1
ET1
Tl and RI/RI :D_
ES/ESR
Tl interrupt
EST to CPU
sl
El2C
e | )
ADCI0()
ENADCI1(1)
ADCI1(1)
ENBIO(M)
BNDIO(L)
o | —
BNDI1(1)
EAD()

002aae429

(1) P89LPC9241/9251.

Fig 9. Interrupt sources, interrupt enables, and power-down wake-up sources
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7.16.1.3

7.16.1.4

7.16.2

7.16.3

7.17

P8ILPC92X1

8-bit microcontroller with 8-bit ADC

An open-drain port pin has a Schmitt trigger input that also has a glitch suppression
circuit.

Input-only configuration

The input-only port configuration has no output drivers. It is a Schmitt trigger input that
also has a glitch suppression circuit.

Push-pull output configuration

The push-pull output configuration has the same pull-down structure as both the
open-drain and the quasi-bidirectional output modes, but provides a continuous strong
pull-up when the port latch contains a logic 1. The push-pull mode may be used when
more source current is needed from a port output. A push-pull port pin has a

Schmitt triggered input that also has a glitch suppression circuit. The
P89LPC9201/9211/922A1/9241/9251 device has high current source on eight pins in
push-pull mode. See Table 11 “Limiting values”.

Port 0 analog functions

The P89LPC9201/9211/922A1/9241/9251 incorporates two Analog Comparators. In order
to give the best analog function performance and to minimize power consumption, pins
that are being used for analog functions must have the digital outputs and digital inputs
disabled.

Digital outputs are disabled by putting the port output into the Input-Only
(high-impedance) mode.

Digital inputs on Port 0 may be disabled through the use of the PTOAD register, bits 1:5.
On any reset, PTOADJ[1:5] defaults to logic Os to enable digital functions.

Additional port features

After power-up, all pins are in Input-Only mode. Please note that this is different from
the LPC76x series of devices.

¢ After power-up, all I/O pins except P1.5, may be configured by software.

* Pin P1.5is input only. Pins P1.2 and P1.3 are configurable for either input-only or
open-drain.

Every output on the P89LPC9201/9211/922A1/9241/9251 has been designed to sink
typical LED drive current. However, there is a maximum total output current for all ports
which must not be exceeded. Please refer to Table 12 “Static characteristics” for detailed
specifications.

All ports pins that can function as an output have slew rate controlled outputs to limit noise
generated by quickly switching output signals. The slew rate is factory-set to
approximately 10 ns rise and fall times.

Power monitoring functions

The P89LPC9201/9211/922A1/9241/9251 incorporates power monitoring functions
designed to prevent incorrect operation during initial power-up and power loss or
reduction during operation. This is accomplished with two hardware functions: Power-on
detect and brownout detect.

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2012. Al rights reserved.
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7.17.1

7.17.2

7.18

7.18.1

7.18.2

P8ILPC92X1

8-bit microcontroller with 8-bit ADC

Brownout detection

The brownout detect function determines if the power supply voltage drops below a
certain level. Enhanced brownout detection has 3 independent functions: BOD reset,
BOD interrupt and BOD FLASH.

BOD reset is always on except in total Power-down mode. It could not be disabled in
software. BOD interrupt may be enabled or disabled in software. BOD FLASH is always
on, except in Power-down modes and could not be disabled in software.

BOD reset and BOD interrupt, each has four trip voltage levels. BOE1 bit (UCFG1.5) and
BOEO bit (UCFGL1.3) are used as trip point configuration bits of BOD reset. BOICFGL1 bit
and BOICFGO bit in register BODCFG are used as trip point configuration bits of BOD
interrupt. BOD reset voltage should be lower than BOD interrupt trip point. BOD FLASH is
used for flash programming/erase protection and has only 1 trip voltage of 2.4 V. Please
refer to P8BOLPC9201/9211/922A1/9241/9251 User manual for detail configurations.

If brownout detection is enabled the brownout condition occurs when Vpp falls below the
brownout trip voltage and is negated when Vpp rises above the brownout trip voltage.

For correct activation of brownout detect, the Vpp rise and fall times must be observed.
Please see Table 12 “Static characteristics” for specifications.

Power-on detection

The Power-on detect has a function similar to the brownout detect, but is designed to work
as power comes up initially, before the power supply voltage reaches a level where
brownout detect can work. The POF flag in the RSTSRC register is set to indicate an
initial power-up condition. The POF flag will remain set until cleared by software.

Power reduction modes

The P89LPC9201/9211/922A1/9241/9251 supports three different power reduction
modes. These modes are Idle mode, Power-down mode, and total Power-down mode.

Idle mode

Idle mode leaves peripherals running in order to allow them to activate the processor
when an interrupt is generated. Any enabled interrupt source or reset may terminate Idle
mode.

Power-down mode

The Power-down mode stops the oscillator in order to minimize power consumption. The
P89LPC9201/9211/922A1/9241/9251 exits Power-down mode via any reset, or certain
interrupts. In Power-down mode, the power supply voltage may be reduced to the data
retention supply voltage Vppr. This retains the RAM contents at the point where
Power-down mode was entered. SFR contents are not guaranteed after Vpp has been
lowered to Vppg, therefore it is highly recommended to wake-up the processor via reset in
this case. Vpp must be raised to within the operating range before the Power-down mode
is exited.
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7.19.1

7.20

7.20.1

7.20.2

7.20.3

7.20.4

7.20.5

P8ILPC92X1

8-bit microcontroller with 8-bit ADC

Reset vector

Following reset, the P89LPC9201/9211/922A1/9241/9251 will fetch instructions from
either address 0000H or the Boot address. The Boot address is formed by using the boot
vector as the high byte of the address and the low byte of the address = O0H.

The boot address will be used if a UART break reset occurs, or the non-volatile boot
status bit (BOOTSTAT.0) = 1, or the device is forced into ISP mode during power-on (see
P89LPC9201/9211/922A1/9241/9251 User manual). Otherwise, instructions will be
fetched from address 0O000H.

Timers/counters 0 and 1

The P89LPC9201/9211/922A1/9241/9251 has two general purpose counter/timers which
are upward compatible with the standard 80C51 Timer 0 and Timer 1. Both can be
configured to operate either as timers or event counters. An option to automatically toggle
the TO and/or T1 pins upon timer overflow has been added.

In the ‘Timer’ function, the register is incremented every machine cycle.

In the ‘Counter’ function, the register is incremented in response to a 1-to-0 transition at its
corresponding external input pin, TO or T1. In this function, the external input is sampled
once during every machine cycle.

Timer 0 and Timer 1 have five operating modes (Modes 0, 1, 2, 3 and 6). Modes 0, 1, 2
and 6 are the same for both Timers/Counters. Mode 3 is different.

Mode O

Putting either Timer into Mode 0 makes it look like an 8048 Timer, which is an 8-bit
Counter with a divide-by-32 prescaler. In this mode, the Timer register is configured as a
13-bit register. Mode 0 operation is the same for Timer 0 and Timer 1.

Mode 1

Mode 1 is the same as Mode 0, except that all 16 bits of the timer register are used.

Mode 2

Mode 2 configures the Timer register as an 8-bit Counter with automatic reload. Mode 2
operation is the same for Timer 0 and Timer 1.

Mode 3

When Timer 1 is in Mode 3 it is stopped. Timer 0 in Mode 3 forms two separate 8-bit
counters and is provided for applications that require an extra 8-bit timer. When Timer 1 is
in Mode 3 it can still be used by the serial port as a baud rate generator.

Mode 6

In this mode, the corresponding timer can be changed to a PWM with a full period of
256 timer clocks.
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7.22.4

7.22.5

7.22.6

7.22.7

7.22.8

P8ILPC92X1

8-bit microcontroller with 8-bit ADC

Mode 3

11 bits are transmitted (through TXD) or received (through RXD): a start bit (logic 0), 8
data bits (LSB first), a programmable 9t" data bit, and a stop bit (logic 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
and is determined by the Timer 1 overflow rate or the baud rate generator (described in
Section 7.22.5 “Baud rate generator and selection”).

Baud rate generator and selection

The P89LPC9201/9211/922A1/9241/9251 enhanced UART has an independent baud
rate generator. The baud rate is determined by a baud-rate preprogrammed into the
BRGR1 and BRGRO SFRs which together form a 16-bit baud rate divisor value that works
in a similar manner as Timer 1 but is much more accurate. If the baud rate generator is
used, Timer 1 can be used for other timing functions.

The UART can use either Timer 1 or the baud rate generator output (see Figure 10). Note
that Timer T1 is further divided by 2 if the SMOD1 bit (PCON.7) is cleared. The
independent baud rate generators use OSCCLK.

timer 1 overflow

(PCLK-based) SMOD1 =1 SBRGS = 0
——o—— baud rate modes 1 and 3
SMOD1=0
baud rate generator SBRGS =1
(CCLK-based) 002a2a897

Fig 10. Baud rate sources for UART (Modes 1, 3)

Framing error

Framing error is reported in the status register (SSTAT). In addition, if SMODO (PCON.6)
is logic 1, framing errors can be made available in SCON.7 respectively. If SMODO is
logic 0, SCON.7 is SMO. It is recommended that SMO and SM1 (SCON.7:6) are set up
when SMODQO is logic 0.

Break detect

Break detect is reported in the status register (SSTAT). A break is detected when
11 consecutive bits are sensed LOW. The break detect can be used to reset the device
and force the device into ISP mode.

Double buffering

The UART has a transmit double buffer that allows buffering of the next character to be
written to SnBUF while the first character is being transmitted. Double buffering allows
transmission of a string of characters with only one stop bit between any two characters,
as long as the next character is written between the start bit and the stop bit of the
previous character.

Double buffering can be disabled. If disabled (DBMOD, i.e., SSTAT.7 = 0), the UART is
compatible with the conventional 80C51 UART. If enabled, the UART allows writing to
SBUF while the previous data is being shifted out. Double buffering is only allowed in
Modes 1, 2 and 3. When operated in Mode 0, double buffering must be disabled
(DBMOD = 0).
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Transmit interrupts with double buffering enabled (modes 1, 2 and 3)

Unlike the conventional UART, in double buffering mode, the Tl interrupt is generated
when the double buffer is ready to receive new data.

The 9t bit (bit 8) in double buffering (modes 1, 2 and 3)

If double buffering is disabled TB8 can be written before or after SBUF is written, as long
as TB8 is updated some time before that bit is shifted out. TB8 must not be changed until
the bit is shifted out, as indicated by the Tl interrupt.

If double buffering is enabled, TB8 must be updated before SBUF is written, as TB8 will
be double-buffered together with SBUF data.

I2C-bus serial interface
The I12C-bus uses two wires (SDA and SCL) to transfer information between devices
connected to the bus, and it has the following features:

* Bidirectional data transfer between masters and slaves

* Multi master bus (no central master)

¢ Arbitration between simultaneously transmitting masters without corruption of serial
data on the bus

¢ Serial clock synchronization allows devices with different bit rates to communicate via
one serial bus

¢ Serial clock synchronization can be used as a handshake mechanism to suspend and
resume serial transfer

e The I2C-bus may be used for test and diagnostic purposes.

A typical 12C-bus configuration is shown in Figure 11. The
P89LPC9201/9211/922A1/9241/9251 device provides a byte-oriented 12C-bus interface
that supports data transfers up to 400 kHz.

Rp [l]Rp

SDA
12C-bus
SCL
P1.3/SDA  P1.2/SCL OTHER DEVICE OTHER DEVICE
P89LPC9201/9211/ WITH 12C-BUS WITH I12C-BUS
922A1/9241/9251 INTERFACE INTERFACE

002aae430

Fig 11. 12C-bus configuration
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8 M\
U / )
ADDRESS REGISTER I12ADR
> P1.3 U
COMPARATOR
INPUT
FILTER ﬂ
P1.3/SDA T J
STAGE
I2DAT
8
/ )
T
|
—*| BIT COUNTER/
»| ARBITRATION |— «— CCLK 0
INPUT »| AND SYNC LOGIC TIMING )
FILTER AND 3
. g l CONTROL z
PLase SERIAL CLOCK Loeic =
OUTPUT MERAOR L interrupt =
STAGE
timer 1
overflow
P1.2 12CON CONTROL REGISTERS AND
12SCLH SCL DUTY CYCLE REGISTERS
12SCLL
"/T 8
/ )
T
—
— STATUS
status bus DECODER
—
12STAT STATUS REGISTER
| 8
,/ )
N\
002aaa899
Fig 12. 12C-bus serial interface block diagram

7.24 Analog comparators

Two analog comparators are provided on the P89LPC9201/9211/922A1/9241/9251. Input
and output options allow use of the comparators in a number of different configurations.
Comparator operation is such that the output is a logical one (which may be read in a
register and/or routed to a pin) when the positive input (one of two selectable inputs) is
greater than the negative input (selectable from a pin or an internal reference voltage).
Otherwise the output is a zero. Each comparator may be configured to cause an interrupt
when the output value changes.
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programming mechanisms. The P89LPC9201/9211/922A1/9241/9251 uses Vpp as the
supply voltage to perform the Program/Erase algorithms. When voltage supply is lower
than 2.4 V, the BOD FLASH is tripped and flash erase/program is blocked.

Features

* Programming and erase over the full operating voltage range.

* Byte erase allows code memory to be used for data storage.

* Read/Programming/Erase using ISP/IAP/ICP.

¢ Internal fixed boot ROM, containing low-level IAP routines available to user code.

¢ Default loader providing ISP via the serial port, located in upper end of user program
memory.

* Boot vector allows user-provided flash loader code to reside anywhere in the flash
memory space, providing flexibility to the user.

* Any flash program/erase operation in 2 ms.

* Programming with industry-standard commercial programmers.
* Programmable security for the code in the flash for each sector.
¢ 100,000 typical erase/program cycles for each byte.

* 10 year minimum data retention.

Flash organization

The program memory consists of two/four/eight 1 kB sectors on the
P89LPC9201/9211/922A1/9241/9251 devices. Each sector can be further divided into
64-byte pages. In addition to sector erase, page erase, and byte erase, a 64-byte page
register is included which allows from 1 byte to 64 bytes of a given page to be
programmed at the same time, substantially reducing overall programming time.

Using flash as data storage

The flash code memory array of this device supports individual byte erasing and
programming. Any byte in the code memory array may be read using the MOVC
instruction, provided that the sector containing the byte has not been secured (a MOVC
instruction is not allowed to read code memory contents of a secured sector). Thus any
byte in a non-secured sector may be used for non-volatile data storage.

Flash programming and erasing

Four different methods of erasing or programming of the flash are available. The flash
may be programmed or erased in the end-user application (IAP) under control of the
application’s firmware. Another option is to use the ICP mechanism. This ICP system
provides for programming through a serial clock/serial data interface. As shipped from the
factory, the upper 512 bytes of user code space contains a serial ISP routine allowing for
the device to be programmed in circuit through the serial port. The flash may also be
programmed or erased using a commercially available EPROM programmer which
supports this device. This device does not provide for direct verification of code memory
contents. Instead, this device provides a 32-bit CRC result on either a sector or the entire
user code space.

Remark: When voltage supply is lower than 2.4 V, the BOD FLASH is tripped and flash
erase/program is blocked.
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Internal RC/watchdog oscillator characteristics

Note: The graphs provided are a statistical summary based on a limited number of
samples and only for information purposes. The performance characteristics listed are not
tested or guaranteed.

002aae344

0.2
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deviation

(%) \
0.1
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7

2.4 2.8 3.2 3.6
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Central frequency of internal RC oscillator = 7.3728 MHz

Fig 25. Average internal RC oscillator frequency vs. Vpp at +25 °C
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Note: Central frequency of internal RC oscillator = 7.3728 MHz

Fig 26. Average internal RC oscillator frequency vs. Vpp at =40 °C
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Central frequency of internal RC oscillator = 7.3728 MHz
Fig 27. Average internal RC oscillator frequency vs. Vpp at +85 °C
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Fig 28. Average watchdog oscillator frequency vs. Vpp at +25 °C
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12. Other characteristics

12.1 Comparator electrical characteristics

Table 17. Comparator electrical characteristics
Vpp = 2.4V to 3.6 V, unless otherwise specified.
Tamb = 40 T to +85 < for industrial applications, unless otherwise specified.

Symbol Parameter Conditions Min Typ Max Unit
Vio input offset voltage - - +20 mV
Vic common-mode input voltage 0 - Vpp-03 V
CMRR common-mode rejection ratio - - -50 dB
tres(tot) total response time - 250 500 ns
tce-ov) chip enable to output valid time - - 10 us
I input leakage current 0V <V, <Vpp - - +1 pA

[1] This parameter is characterized, but not tested in production.
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15. Revision history

Table 20. Revision history

Document ID
P89LPC92X v.2.1
Modifications:

P89LPC92X v.2

Modifications:

P89LPC92X v.1

Release date Data sheet status Change notice
20120827 Product data sheet -

® Section 7.19: Added “When this pin functions as a reset input....

* Table 12: Added Vpog.

20101201 Product data sheet -
® Table 11: Updated table.
® Table 17: Updated I, max value.
® Section 7.4: Added low speed oscillator information.
® Section 7.26: Added low speed oscillator information.
® Changed data sheet status to Product.

20090416 Preliminary data sheet -

Supersedes
P89LPC92X v.2

”

P8ILPC92X v.1

P8ILPC92X1
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16.1 Data sheet status

Document status[[2] Product status[3! Definition

Objective [short] data sheet Development
Preliminary [short] data sheet  Qualification

Product [short] data sheet Production

This document contains data from the objective specification for product development.
This document contains data from the preliminary specification.

This document contains the product specification.

[1]  Please consult the most recently issued document before initiating or completing a design.

[2] The term ‘short data sheet’ is explained in section “Definitions”.

[3] The product status of device(s) described in this document may have changed since this document was published and may differ in case of multiple devices. The latest product status

information is available on the Internet at URL http://www.nxp.com.

16.2 Definitions

Draft — The document is a draft version only. The content is still under
internal review and subject to formal approval, which may result in
modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included herein and shall have no liability for the consequences of
use of such information.

Short data sheet — A short data sheet is an extract from a full data sheet
with the same product type number(s) and title. A short data sheet is intended
for quick reference only and should not be relied upon to contain detailed and
full information. For detailed and full information see the relevant full data
sheet, which is available on request via the local NXP Semiconductors sales
office. In case of any inconsistency or conflict with the short data sheet, the
full data sheet shall prevail.

Product specification — The information and data provided in a Product
data sheet shall define the specification of the product as agreed between
NXP Semiconductors and its customer, unless NXP Semiconductors and
customer have explicitly agreed otherwise in writing. In no event however,
shall an agreement be valid in which the NXP Semiconductors product is
deemed to offer functions and qualities beyond those described in the
Product data sheet.

16.3 Disclaimers

Limited warranty and liability — Information in this document is believed to
be accurate and reliable. However, NXP Semiconductors does not give any
representations or warranties, expressed or implied, as to the accuracy or
completeness of such information and shall have no liability for the
consequences of use of such information. NXP Semiconductors takes no
responsibility for the content in this document if provided by an information
source outside of NXP Semiconductors.

In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation - lost
profits, lost savings, business interruption, costs related to the removal or
replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability towards
customer for the products described herein shall be limited in accordance
with the Terms and conditions of commercial sale of NXP Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to make
changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.
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Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in life support, life-critical or
safety-critical systems or equipment, nor in applications where failure or
malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors and its suppliers accept no liability for
inclusion and/or use of NXP Semiconductors products in such equipment or
applications and therefore such inclusion and/or use is at the customer’s own
risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

Customers are responsible for the design and operation of their applications
and products using NXP Semiconductors products, and NXP Semiconductors
accepts no liability for any assistance with applications or customer product
design. It is customer’s sole responsibility to determine whether the NXP
Semiconductors product is suitable and fit for the customer’s applications and
products planned, as well as for the planned application and use of
customer’s third party customer(s). Customers should provide appropriate
design and operating safeguards to minimize the risks associated with their
applications and products.

NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on any weakness or default in the
customer’s applications or products, or the application or use by customer’s
third party customer(s). Customer is responsible for doing all necessary
testing for the customer’s applications and products using NXP
Semiconductors products in order to avoid a default of the applications and
the products or of the application or use by customer’s third party
customer(s). NXP does not accept any liability in this respect.

Limiting values — Stress above one or more limiting values (as defined in
the Absolute Maximum Ratings System of IEC 60134) will cause permanent
damage to the device. Limiting values are stress ratings only and (proper)
operation of the device at these or any other conditions above those given in
the Recommended operating conditions section (if present) or the
Characteristics sections of this document is not warranted. Constant or
repeated exposure to limiting values will permanently and irreversibly affect
the quality and reliability of the device.

Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at http://www.nxp.com/profile/terms, unless otherwise
agreed in a valid written individual agreement. In case an individual
agreement is concluded only the terms and conditions of the respective
agreement shall apply. NXP Semiconductors hereby expressly objects to
applying the customer’s general terms and conditions with regard to the
purchase of NXP Semiconductors products by customer.

No offer to sell or license — Nothing in this document may be interpreted or
construed as an offer to sell products that is open for acceptance or the grant,
conveyance or implication of any license under any copyrights, patents or
other industrial or intellectual property rights.
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Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Non-automotive qualified products — Unless this data sheet expressly
states that this specific NXP Semiconductors product is automotive qualified,
the product is not suitable for automotive use. It is neither qualified nor tested
in accordance with automotive testing or application requirements. NXP
Semiconductors accepts no liability for inclusion and/or use of
non-automotive qualified products in automotive equipment or applications.

In the event that customer uses the product for design-in and use in
automotive applications to automotive specifications and standards, customer
(a) shall use the product without NXP Semiconductors’ warranty of the
product for such automotive applications, use and specifications, and (b)

17. Contact information

8-bit microcontroller with 8-bit ADC

whenever customer uses the product for automotive applications beyond
NXP Semiconductors’ specifications such use shall be solely at customer’s
own risk, and (c) customer fully indemnifies NXP Semiconductors for any
liability, damages or failed product claims resulting from customer design and
use of the product for automotive applications beyond NXP Semiconductors’
standard warranty and NXP Semiconductors’ product specifications.

16.4 Trademarks

Notice: All referenced brands, product names, service names and trademarks
are the property of their respective owners.

12C-bus — logo is a trademark of NXP B.V.

For more information, please visit: http://www.nxp.com

For sales office addresses, please send an email to: salesaddresses@nxp.com
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