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NXP Semiconductors P89V52X2

80C51 with 256 B RAM, 192 B data EEPROM

3. Ordering information

Table 1.  Ordering information

Type number Package Version
Name Description
P89V52X2FN DIP40 plastic dual in-line package; 40 leads (600 mil) SOT129-1
P89V52X2FBD LQFP44 plastic low profile quad flat package; 44 leads; SOT389-1
body 10 x 10 x 1.4 mm
P89V52X2FA PLCC44 plastic leaded chip carrier; 44 leads SOT187-2

4. Block diagram

P89V52X2
HIGH PERFORMANCE 80C51 CPU
8 kB TXD
CODE FLASH _ ) K ) UART RXD
internal
bus
256 B K N TIMER 0 TO
DATA RAM TIMER 1 T1
P3[7:0] PORT 2
— ORT 3 ) K ) TIMER 2 ToEX
P2[7:0] ( ) PORT 2 A IS PORT 1 () Parro]
CrRvsTAL | XA
OR OSCILLATOR <: PORT 0 <:> PO[7:0]
RESONATOR | xTAL2
Y
002aac565
Fig 1. Block diagram
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5. Pinning information

80C51 with 256 B RAM, 192 B data EEPROM

P89V52X2_3

5.1 Pinning

P1oyT2 [1 |
PA[1)T2EX [ 2]

P1[2] [3]

P3[0J/RXD [10}
P3[1)/TXD [11]
P3[2J/INTO [12]
P3[3)iNT1 [13]
P3[4)/T0 [14]
P3[5)/T1 [15]
P3[6)/WR [16]
P3[7)/RD [17]
XTAL2 [18
XTAL1 [19

Vss [20]

P89V52X2

[40] Vpp

39] Pojo)/ADO
38] Po[1)/ADL
37] Pof2)/AD2
36] Po[3)/AD3
35] Po4)/ADA
34] Po[5)/ADS
33] Po[6)/ADE
32] Po[7)/AD7
31] EA

30] ALE

29] PSEN
28] P2[7)/A15
[27] P2[s)iAL4
26] P2[5)/A13
[25] P2[ayA12
[24] p2[3)ALL
23] P2[2)/AL0
[22] P2[1)/A9

[21] P2[0)/AS

Fig 2. DIP40 pin configuration

002aac564
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Fig 4. LQFP44 pin configuration

ﬁ O 4 N ™
N N [a N alNalNa)
E E L £ < <
SFEEES8 . o8 =N o
o o4 4 4 4 © 0O © © O
o oA 0 c >0 000
FFEFR R EEEE
o
P1[5] [7 | [39] Poj4)/AD4
P1[6] [8 | 38] Po[5)/ADS
P1[7] [9 | 37] Pof6)/ADE
RST [10 36] PoO[7)/AD7
P3[0J/RXD [11] 35| EA
nc. [12 P89V52X2 34] n.c.
P3[1)/TXD [13] 33] ALE
P3[2)/INTO [14 32] PSEN
P3[3J/INT1 [15] 31] P2[7)/A15
P3[4]/TO [16 [30] P2[6)/AL4
P3[5)/T1 [17 [29] P2[5)/A13
\ /
Of |of |O] || |N] [ [ [W0] [©] [r~] |0
(=] [=1[&] =] & =] <[] (€] 8]1=]  snzancsss
HEEEREEEEEE
O =
SR EE S ===
O &5 X X N S A )
g« NN
Fig 3. PLCC44 pin configuration
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80C51 with 256 B RAM, 192 B data EEPROM

5.2 Pin description

Table 2. Pin description

Symbol Pin Type Description
DIP40 ‘LQFP44 ‘PLCC44

PO[0] to PO[7] /0 Port 0: Port 0 is an 8-bit open-drain bidirectional 1/0 port.
Port 0 pins that have ‘1's written to them float, and in this
state can be used as high-impedance inputs. Port 0 is also
the multiplexed low-order address and data bus during
accesses to external code and data memory. In this
application, it uses strong internal pull-ups when
transitioning to ‘1's. External pull-ups are required as a
general purpose /O port.

PO[0])/ADO 39 37 43 1/0 PO[0] — Port 0 bit 0.

I/O ADO — Address/data bit 0.
PO[1)/AD1 38 36 42 1/0 PO[1] — Port 0 bit 1.

I/0 AD1 — Address/data bit 1.
PO[2])/AD2 37 35 41 1/0 PO[2] — Port 0 bit 2.

I/0 AD2 — Address/data bit 2.
PO[3])/AD3 36 34 40 1/0 PO[3] — Port 0 bit 3.

I/O AD3 — Address/data bit 3.
PO[4])/AD4 35 33 39 1/0 PO[4] — Port 0 bit 4.

I/0 AD4 — Address/data bit 4.
PO[5])/AD5 34 32 38 I/0 PO[5] — Port 0 bit 5.

I/0 AD5 — Address/data bit 5.
PO[6])/AD6 33 31 37 1/0 PO[6] — Port 0 bit 6.

I/O AD6 — Address/data bit 6.
PO[7]/AD7 32 30 36 1/0 PO[7] — Port 0 bit 7.

I/0 AD7 — Address/data bit 7.
P1[0] to P1[7] I/O with  Port 1: Port 1 is an 8-bit bidirectional I/O port with internal

internal  pull-ups. The Port 1 pins are pulled HIGH by the internal

pull-up  pull-ups when ‘1's are written to them and can be used as
inputs in this state. As inputs, Port 1 pins that are
externally pulled LOW will source current (I;.) because of
the internal pull-ups. P1[5], P1[6], P1[7] have high current
drive of 16 mA.

P1[0])/T2 1 40 2 /0 P1[0] — Port 1 bit 0.

| T2 — External count input to Timer/Counter 2 or Clock-out
from Timer/Counter 2

P1[1)/T2EX 2 41 3 /0 P1[1] — Port 1 bit 1.

| T2EX: Timer/Counter 2 capture/reload trigger and
direction control

P1[2] 3 42 4 /0 P1[2] — Port 1 bit 2.
P1[3] 4 43 5 /0 P1[3] — Port 1 bit 3.
P1[4] 5 a4 6 /0 P1[4] — Port 1 bit 4.
P1[5] 6 7 /0 P1[5] — Port 1 bit 5.
P1[6] 7 8 /0 P1[6] — Port 1 bit 6.
P89V52X2_3 © NXP B.V. 2009. All rights reserved.
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Table 3.  Special function registers [l
* indicates SFRs that are bit addressable.

Name Description
ACC* Accumulator
AUXR Auxiliary function register
AUXR1 Auxiliary function register 1
B* B register
CKCON B register
DPTR Data Pointer (2 B)
DPH Data Pointer HIGH
DPL Data Pointer LOW
FMCON Flash control register (R)

Flash control register (W)
FMDATA Flash data register
FMADRH Flash memory address HIGH
FMADRL Flash memory address LOW

IE* Interrupt Enable 0O

IP* Interrupt Priority O

IPH Interrupt Priority 0 HIGH
PO* Port 0

P1* Port 1

p2* Port 2

P3* Port 3

PCON Power Control Register

SFR
addr.
Bit address
EOH
8EH
A2H
Bit address
FOH
8FH

83H
82H
F4H

F5H
F6H
F7H
Bit address
A8H
Bit address
B8H
B7H
Bit address
80H
Bit address
90H
Bit address
AOH
Bit address
BOH
87H

Bit functions and addresses

MSB
E7

BUSY

FMCMD.7 FMCMD.6 FMCMD.5

AF
EA
BF

87
AD7
97
A7
AD15
B7
RD
SMOD1

E6

WE

AE

BE

86
ADG6
96
A6
AD14
B6
WR
SMODO

ES

AD
ET2

BD
PT2

PT2H
85
AD5
95

A5

AD13

BS
T1

E4

DAP

AC
ES
BC
PS
PSOH
84
AD4
94
A4
AD12
B4
TO
POF

E3

GF2
F3

FMCMD.4 FMCMD.3

AB
ET1

BB
PT1

PT1H
83
AD3
93

A3
AD11
B3
INT1
GF1

E2

El

SV

FMCMD.2 FMCMD.1

AA
EX1

BA
PX1

PX1H
82
AD2
92

A2

AD10

B2
INTO
GFO

A9
ETO
B9
PTO
PTOH
81
AD1
91
T2EX
Al
AD9
Bl
TXD
PD

LSB
EO

AO
DPS
FO

X2

ERR
FMCMD.0

A8
EXO
B8
PX0
PXO0OH
80
ADO
90
T2
A0
ADS8
BO
RXD
IDL

NOdd3T erep d ¢6T ‘INVYH d 952 UYim TSO08

CXCSN\68d

SJ01dNpuUodIWLS dXN



NXP Semiconductors P89V52X2

80C51 with 256 B RAM, 192 B data EEPROM

6.2 Memory organization

The various P89V52X2 memory spaces are as follows:

e DATA

128 B of internal data memory space (00H:7FH) accessed via direct or indirect
addressing, using instructions other than MOVX and MOVC. All or part of the Stack
may be in this area.

¢ |DATA

Indirect Data. 256 B of internal data memory space (00H:FFH) accessed via indirect
addressing using instructions other than MOVX and MOVC. All or part of the Stack
may be in this area. This area includes the DATA area and the 128 B immediately
above it.

* SFR

Special Function Registers. Selected CPU registers and peripheral control and status
registers, accessible only via direct addressing.

¢ CODE

64 kB of Code memory space, accessed as part of program execution and via the
MOVC instruction. The P89V52X2 has 8 kB of on-chip Code memory.

6.3 System clock and clock options

6.3.1 Clock input options and recommended capacitor values for the oscillator

Shown in Figure 5 and Figure 6 are the input and output of an internal inverting amplifier
(XTAL1, XTALZ2), which can be configured for use as an on-chip oscillator.

When driving the device from an external clock source, XTAL2 should be left disconnected
and XTAL1 should be driven. Power consumption can be further reduced by programming
the EXTCLK bit (UCFG.0).

At start-up, the external oscillator may encounter a higher capacitive load at XTAL1 due to
interaction between the amplifier and its feedback capacitance. However, the capacitance
will not exceed 15 pF once the external signal meets the V,_and V|4 specifications.

Resonator manufacturer, supply voltage, and other factors may cause circuit performance
to differ from one application to another. C; and C, should be adjusted appropriately for
each design. Table 4 shows the typical values for C; and C, vs. resonator type for various
frequencies.

Table 4. Recommended values for C ; and C, by crystal type

Resonator C,1=C,
Quartz 20 pF to 30 pF
Ceramic 40 pF to 50 pF

P89V52X2_3 © NXP B.V. 2009. All rights reserved.
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6.6

80C51 with 256 B RAM, 192 B data EEPROM

Table 9.  AUXRL1 - Auxiliary register 1 (address A2H) bit description

Bit Symbol Description

7t04 - Reserved for future use. Should be set to ‘0’ by user programs.

3 GF2 General purpose user-defined flag.

2 0 This bit contains a hard-wired ‘0’. Allows toggling of the DPS bit by

incrementing AUXR1, without interfering with other bits in the register.
- Reserved for future use. Should be set to ‘0’ by user programs.

0 DPS Data pointer select. Chooses one of two Data Pointers for use by the
program. See text for details.

Reset

At initial power-up, the port pins will be in a random state until the oscillator has started
and the internal reset algorithm has weakly pulled all pins HIGH. Powering up the device
without a valid reset could cause the device to start executing instructions from an
indeterminate location. Such undefined states may inadvertently corrupt the code in the
flash. A system reset will not affect the on-chip RAM while the device is running, however,
the contents of the on-chip RAM during power-up are indeterminate.

When power is applied to the device, the RST pin must be held HIGH long enough for the
oscillator to start-up (usually several milliseconds for a low frequency crystal), in addition
to two machine cycles for a valid power-on reset. An example of a method to extend the
RST signal is to implement a RC circuit by connecting the RST pin to Vpp through a 10 pF
capacitor and to Vss through an 8.2 kQ resistor as shown in Figure 9.

During initial power the POF flag in the PCON register is set to indicate an initial power-up
condition. The POF flag will remain active until cleared by software.

Following a reset condition, under normal conditions, the device will start executing code
from address 0000H in the user’s code memory. However if the requirements are met for
ICP entry, the device will enter ICP mode.

Vbb '
‘J.

10 uF VoD
RST
8.2kQ
C2
IT XTAL2
—1
|_L XTALL
C1

002aaa543

Fig 9. Power-on reset circuit
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80C51 with 256 B RAM, 192 B data EEPROM

=0 overflow
. "ty 0 S p K g
TRn
TnGate
m pin 002aaa520
Fig 11. Timer/Counter O or 1 in Mode 1 (16-bit counter)

Mode 2

Mode 2 configures the Timer register as an 8-bit Counter (TLn) with automatic reload, as
shown in Figure 12. Overflow from TLn not only sets TFn, but also reloads TLn with the
contents of THn, which must be preset by software. The reload leaves THn unchanged.
Mode 2 operation is the same for Timer 0 and Timer 1.

overflow

osc{G _— - TL_n TEn interrupt
Tnpin ——————— ! control (8-bits)
reload
TRn ¢
TnGate THn
INTn pin (8-bits)
002aaa521

Fig 12. Timer/Counter 0 or 1 in Mode 2 (8-bit auto-reload)

Mode 3

When timer 1 is in Mode 3 it is stopped (holds its count). The effect is the same as setting
TR1=0.

Timer 0 in Mode 3 establishes TLO and THO as two separate 8-bit counters. The logic for
Mode 3 and Timer 0 is shown in Figure 13. TLO uses the Timer 0 control bits: TOC/T,
TOGATE, TRO, INTO, and TF0. THO is locked into a timer function (counting machine
cycles) and takes over the use of TR1 and TF1 from Timer 1. Thus, THO now controls the
‘Timer 1" interrupt.

Mode 3 is provided for applications that require an extra 8-bit timer. With Timer 0 in
Mode 3, the P89V52X2 can look like it has an additional Timer.

Note: When Timer 0 is in Mode 3, Timer 1 can be turned on and off by switching it into
and out of its own Mode 3. It can still be used by the serial port as a baud rate generator,
or in any application not requiring an interrupt.

© NXP B.V. 2009. All rights reserved.
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used as the UART transmit baud rate generator. RCLK has the same effect for the UART
receive baud rate. With these two bits, the serial port can have different receive and
transmit baud rates — Timer 1 or Timer 2.

Figure 17 shows Timer 2 in baud rate generator mode:

0sC [ =2 —BTZ:O

TL2 TH2
~ c./ @b1s) | @bits TX/RX baud rate
. { CiT2=1 control
T2 pin | reload
TR2

transition
detector

: timer 2
T2EX pin > d >
pin—{ | <l IEXFZI—imermpt

|
| control

EXEN2

RCAP2L |RCAP2H

002aaa526

Fig 17. Timer 2 in Baud Rate Generator mode

The baud rate generation mode is like the auto-reload mode, when a rollover in TH2
causes the Timer 2 registers to be reloaded with the 16-bit value in registers RCAP2H and
RCAP2L, which are preset by software.

The baud rates in modes 1 and 3 are determined by Timer 2’s overflow rate given below:
Modes 1 and 3 Baud Rates = Timer 2 Overflow Rate/16

The timer can be configured for either ‘timer’ or ‘counter’ operation. In many applications,
it is configured for ‘timer' operation (C/T2 = 0). Timer operation is different for Timer 2
when it is being used as a baud rate generator.

Usually, as a timer it would increment every machine cycle (i.e., ¥ the oscillator
frequency). As a baud rate generator, it increments at the oscillator frequency. Thus the
baud rate formula is as follows:

Modes 1 and 3 Baud Rates =

OscillatorFrequency 3)
(16 % (65536(RCAP2H RCAP2)))

Where: (RCAP2H, RCAP2L) = The content of RCAP2H and RCAP2L taken as a 16-bit
unsigned integer.

The Timer 2 as a baud rate generator mode is valid only if RCLK and/or TCLK =1 in
T2CON register. Note that a rollover in TH2 does not set TF2, and will not generate an
interrupt. Thus, the Timer 2 interrupt does not have to be disabled when Timer 2 is in the
baud rate generator mode. Also if the EXENZ2 (T2 external enable flag) is set, a 1-to-0
transition in T2EX (Timer/counter 2 trigger input) will set EXF2 (T2 external flag) but will
not cause a reload from (RCAP2H, RCAP2L) to (TH2, TL2). Therefore when Timer 2 is in
use as a baud rate generator, T2EX can be used as an additional external interrupt, if
needed.
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rx_byte(7)
saddr(7)

given_address_match

rx_byte(0)
saddr(0)

logic used by UART to detect 'given address' in received data

saddr(7)
saden(7)

broadcast_address_match

saddr(0)
saden(0)

logic used by UART to detect 'given address' in received data

002aaa527

Fig 18. Schemes used by the UART to detect ‘given’ and ‘broadcast’ addresses when
multiprocessor communications is enabled

The following examples will help to show the versatility of this scheme.

Example 1, slave O:

SADDR = 1100 0000

SADEN = 1111 1101 (4)
Given = 1100 00X0

Example 2, slave 1:

SADDR = 1100 0000

SADEN =1111 1110 (5)
Given = 1100 000X

In the above example SADDR is the same and the SADEN data is used to differentiate
between the two slaves. Slave 0 requires a ‘0’ in bit 0 and it ignores bit 1. Slave 1 requires
a ‘0’ in bit 1 and bit O is ignored. A unique address for Slave 0 would be 1100 0010 since
slave 1 requires a ‘0’ in bit 1. A unique address for slave 1 would be 1100 0001 since a ‘1’
in bit O will exclude slave 0. Both slaves can be selected at the same time by an address
which has bit 0 = O (for slave 0) and bit 1 = 0 (for slave 1). Thus, both could be addressed
with 1100 0000.

In a more complex system the following could be used to select slaves 1 and 2 while
excluding slave O:

Example 1, slave 0:

P89V52X2_3 © NXP B.V. 2009. All rights reserved.
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SADDR = 1100 0000

SADEN = 1111 1001 (6)
Given = 1100 0XX0

Example 2, slave 1:

SADDR =1110 0000

SADEN = 1111 1010 (7)
Given = 1110 0X0X

Example 2, slave 2:

SADDR = 1100 0000

SADEN = 1111 1100 (8)

Given = 1100 00XX

In the above example the differentiation among the 3 slaves is in the lower 3 address bits.
Slave 0 requires that bit 0 = 0 and it can be uniquely addressed by 1110 0110. Slave 1
requires that bit 1 = 0 and it can be uniquely addressed by 1110 0101. Slave 2 requires
that bit 2 = 0 and its unique address is 1110 0011. To select Slaves 0 and 1 and exclude
Slave 2 use address 1110 0100, since it is necessary to make bit 2 = 1 to exclude slave 2.
The Broadcast Address for each slave is created by taking the logical OR of SADDR and
SADEN. Zeros in this result are treated as don’t-cares. In most cases, interpreting the
don’t-cares as ones, the broadcast address will be FF hexadecimal. Upon reset SADDR
and SADEN are loaded with Os. This produces a given address of all ‘don’t cares’ as well
as a Broadcast address of all ‘don’t cares'. This effectively disables the Automatic
Addressing mode and allows the microcontroller to use standard UART drivers which do
not make use of this feature.

Interrupt priority and polling sequence

The device supports six interrupt sources under a four level priority scheme. Table 24
summarizes the polling sequence of the supported interrupts. (See Figure 19).

Table 24. Interrupt polling sequence

Description Interrupt flag Vector address  Interrupt Interrupt Service Wake-up

enable priority priority Power-down

External IEO 0003H EXO PXO/H 1 (highest) yes

Interrupt O

TO TFO 000BH ETO PTO/H 2 no

External IE1 0013H EX1 PX1/H 3 yes

Interrupt 1

T1 TF1 001BH ET1 PT1/H 4 no

UART TI/RI 0023H ESO PSO/H 5 no

T2 TF2, EXF2 003BH ET2 PT2/H 6 no

P89V52X2_3 © NXP B.V. 2009. All rights reserved.
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Writing either the PROG or EP command to FMCON wiill start the program or
erase-program process and place the CPU in a program-idle state. The CPU will remain
in this idle state until the program or erase-program cycle is completed. Interrupts will NOT
be serviced until the cycle is completed.

Erase-program or programming of a single byte (or multiple bytes) in the data EEPROM
array is accomplished using the following steps:

* Write the LOAD command (O0H) to FMCON. The LOAD command will clear all
locations in the page register and their corresponding update flags.

* Write the address within the page register to FMADRL. Since the loading the page
register uses FMADRL[5:0], and since the erase-program or program command uses
FMADRH and FMADRL][7:6], the user can write the byte location within the page
register (FMADRL[5:0]) and the code memory page address (FMADRH and
FMADRL][7:6]) at this time.

* Write the data to be programmed to FMDATA. This will increment FMADRL pointing to
the next byte in the page register.

* Write the address of the next byte to be programmed to FMADRL, if desired. (This is
not needed for contiguous bytes since FMADRL is auto-incremented). All bytes to be
programmed must be within the same page.

* Write the data for the next byte to be programmed to FMDATA.

* Repeat writing of FMADRL and/or FMDATA until all desired bytes have been loaded
into the page register.

* Write the page address mapped into user code memory to FMADRH and
FMADRL][7:6], if not previously included when writing the page register address to
FMADRL[5:0].

¢ Write the EP (68H) or PROG (48H) command to FMCON, starting the erase-program
or program cycle.

* Read FMCON to check status. If aborted, repeat starting with the LOAD command.

Table 33. Flash Memory Control register (FMCON - address F4H) bit allocation

Bit 7 6 5 4 3 2 1 0
Symbol (R) BUSY WE - DAP - - sV ERR
Symbol (W) FMCMD.7 FMCMD.6 FMCMD.5 FMCMD.4 FMCMD3 FMCMD.2 FMCMD.1 FMCMD.0
Reset 0 0 0 0 0 0 0 0
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Table 34. Flash Memory Control register (FMCON - address E4H) bit description
Bit Symbol Access  Description

0 ERR R Set when either of the following conditions occur:
® Device was reset before the operation was completed.
* Attempt made to access data EEPROM while Data Access Protect (DAP) is set.
® An error occurs in the device’s internal high voltage circuits.
FMCMD.0 W Command byte bit 0.

1 SV R Security violation. Set when an attempt is made to program, erase, or CRC a secured page.
The specific cause of the security violation depends on the operation:

®* PROG or EP: CSEC.0 = 1 or DPXSEC.1 = 1 for the page addressed by FMADRH/L.
* ERS_G: Any DPXSEC.0 = 1.
* ERS_DP: DPXSEC.2 =1 for addressed page while in execution mode.
® CRC_DP: DPXCSEC.0 =1 and DPxSEC.1=0.
FMCMD.1 Command byte bit 1
2 -
FMCMD.2
3 -
FMCMD.3
4 DAP

Reserved
Command byte bit 2.
Reserved
Command byte bit 3.

T s oS DS

Data Access Protect. When set, access to the data EEPROM is unmapped and thus
prohibited. Set by the MAP command. Cleared by the UNMAP command.

FMCMD.4 Command byte bit 4.

5 -
FMCMD.5

6 WE
FMCMD.6

7 BUSY

Reserved

Command byte bit 5.

When set, indicates that data EEPROM writes during program execution are enabled.
Command byte bit 6.

TS DHsS DS

Indicates that a program, erase, CRC calculation or similar operation is in progress. Note that
this bit is usable only in ICP mode since the CPU is stalled whenever this bit is set in execution
mode.

FMCMD.7

=

Command byte bit 7.

An assembly language routine to load the page register and perform an erase/program
operation is shown below. This code assumes the data EEPROM has been mapped into
user code space.

chkkkkkkkkkkkk bk kkkkkkkkkkk bk kkkkkkkkkrkkhbdbrkhkrk
1

¥ pgm user code ¥

R s i s st s s sl s i s s st ittty
1

*
il

¥ Inputs: *
*R3 = number of bytes to program (byte) *

*R4 = page address MSB(byte) *

:*R5 = page address LSB(byte) *

:*R7 = pointer to data buffer in RAM(byte) ¥

* Outputs: *
*RT = status (byte) ¥

;¥ C = clear on no error, set on error *

cRkkk Rk kkkkk Rk Rk Rk kkkhkkk bk Rk kkkkkkkkk bk khk kb kkkkkk
1
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8 0022ad196
I 1)
DD
(mA)
6 (2)
4 /
/ @
—
I
I 4
, =1 — -
—
[—
—
o
0
: " 2 30 40
clock frequency (MHz)
(1) Maximum Ipp(oper)
(2) Typical Ipp(oper
(8) Maximum Ippidie)
(4) Typical Ipp(die)
Fig 20. Ipp vs. frequency
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9.1 Explanation of symbols

Each timing symbol has 5 characters. The first character is always a ‘t’ (stands for time).
The other characters, depending on their positions, stand for the name of a signal or the
logical status of that signal. The following is a list of all the characters and what they stand

for.

A — Address
C — Clock

D — Input data

H — Logic level HIGH
| — Instruction (program memaory contents)
L — Logic level LOW or ALE

P — PSEN

Q — Output data
R — RD signal
T—Time

V — Valid

W — WR signal

X — No longer a valid logic level
Z — High impedance (Float)

Example:

tavLL = Address valid to ALE LOW time
tLpL = ALE LOW to PSEN LOW time

‘ fLHLL
ALE /F N /i

tPLPH

tAvVLL tLuv

— e

PSEN / \\ tPLIV // N\

tpxav

™ ™ tpLaz

tpxiz (>

tLLAX

PXIX —» [

port 0 > A0toA7 INSTRIN ) ) mowar >

taviv
port 2 X A8 t0 A15 X A8 10 A15

002aaa548

Fig 21. External program memory read cycle
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TXLXL‘
clock
— IXHQX
tQVXH

e T X X X XX XX X

write to SBUF

- \F tXHDX

tXHDV set Tl
| input data |
T CHRHK KK KX RER K KKK
clear RI
Set RI
002aaa552

Fig 25. Shift register mode timing waveforms

r to tester
to DUT L o~ 1

it

002aaab55

CL

Fig 26. Test load example

Vbp
IpD
Vbp _Il Vbp
8
PO
Vbp —| RST EA
DUT
clock (n.c.)— XTAL2
signal ] XTALL
Vs
002aaa556
All other pins disconnected
Fig 27. Ipp test condition, active mode
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Vbb

Voo _Il'DD

PO ﬁs; Vpp

i RST EA —
DUT

clock (n.c.)— XTAL2

signal XTALL
Vss
002aaa557
All other pins disconnected
Fig 28. Ipp test condition, Idle mode
Vpp=2V Vpp
Ipp
Vbp Jl

Pof—2/  vpp
RST EA
DUT e

(n.c.)— XTAL2

XTALL
E Vss

002aaab58

All other pins disconnected

Fig 29. Ipp test condition, Power-down mode
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LQFP44: plastic low profile quad flat package; 44 leads; body 10 x 10 x 1.4 mm SOT389-1
//"\\
_ - \
N Y
Oly] -
[A]
=N0AAAARAAAAAS
ééf T N 22 Zg
| ‘ s
e | = DR
| S 1 = E HE A A T T (A3)
= = RN inipy e
% pin 1index 1 E E} A *\:9
= (ol = ’L"
: [ detail X | -
FYEEFUEEEeE: |
L5 o |
D (8]
Hp =[v®[8]
0 25  5mm
scale

DIMENSIONS (mm are the original dimensions)

A
UNIT | max. | A1 | A2 | Ag | bp | ¢ [DWD|ED | e [ Hp | HE | L | Lp | v w y |zp®|zg®| o

0.15 | 1.45 0.45 | 0.20 | 10.1 | 10.1 12.15] 12.15 0.75 114 | 1.14 | 7°
1.6
mm 0.05 | 1.35 0.25 030|012 | 99 | 9.9 08 11.85| 11.85 1 0.45 02102101 0.85 | 0.85 | 0°

Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.

REFERENCES
OUTLINE EUROPEAN ISSUE DATE
VERSION IEC JEDEC JETA PROJECTION
“00-01-19
SOT389-1 136E08 MS-026 = @ 02-06-07

Fig 31. Package outline SOT389-1 (LQFP44)
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PLCC44: plastic leaded chip carrier; 44 leads SOT187-2
\ RN |
‘ / N [ D
‘ / \ i !
| / |
AN ‘ iy v ‘
eD ! eE
] y]
39 29 i [A]
I e un! I I I
T 5 Zg bp
| 28
40[] ‘ Elj ¥
O i C jbl
0 ‘ 1
i | i
44[] ! i -
B#HorF —-—- -———H- E Hg
i 6\ pin 1 index % i ' ?
A
E ‘ %% [¢] he Af i
|: i :l ﬁ A ¢ RS ,j(Aa)
6] (118 f
¢ = ; > T
I T T T T T T T _
! J“ t Y Ev@la)
E — ZD --—
D 8]
Hp =[v @8]
i : A
scale

DIMENSIONS (mm dimensions are derived from the original inch dimensions)

Aq Ay Z~D| z=@D)
UNIT| A 1A b, | b DO | ED | e | e e H H k | L v | w D™ “E
min. | ©3 |max.| P |1 D E D E p Y | max. | max. 6
457 0.53 | 0.81 |16.66|16.66 16.00 | 16.00| 17.65|17.65 | 1.22 | 1.4
MM | 419 | 051 | 0251305 | o33 | 566 |16.51|1651| T2 |14.99|14.99|17.40|17.40| 1.07 | 1.02 | O-18| 018 | 01 | 216 2.16 .
45
. 0.180 0.021|0.032 | 0.656 | 0.656 0.63 | 0.63 |0.695|0.695 | 0.048 | 0.057
inches| o 65| 0-02 | 0-01 | 012 | 01316026 | 0.650 | 0.650| %% | 0.50 | 0.59 | 0.685 |0.685 | 0.042 | 0.040| -007 |0-007 | 0.004]0.085  0.085
Note
1. Plastic or metal protrusions of 0.25 mm (0.01 inch) maximum per side are not included.
REFERENCES
OUTLINE EUROPEAN ISSUE DATE
VERSION EC JEDEC JEITA PROJECTION
99-12-27-
SOT187-2 112E10 Ms-018 EDR-7319 = @ 011114

Fig 32. Package outline SOT187-2 (PLCC44)
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13.1 Data sheet status

Document status [11[2] Product status 31 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.

13.2 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.

13.3 Disclaimers

General — 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.

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.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in medical, military, aircraft,
space or life support 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

14. Contact information

damage. NXP Semiconductors accepts 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.

Limiting values — Stress above one or more limiting values (as defined in
the Absolute Maximum Ratings System of IEC 60134) may cause permanent
damage to the device. Limiting values are stress ratings only and operation of
the device at these or any other conditions above those given in the
Characteristics sections of this document is not implied. Exposure to limiting
values for extended periods may affect device reliability.

Terms and conditions of 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, including those pertaining to warranty,
intellectual property rights infringement and limitation of liability, unless
explicitly otherwise agreed to in writing by NXP Semiconductors. In case of
any inconsistency or conflict between information in this document and such
terms and conditions, the latter will prevail.

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.

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 national authorities.

13.4 Trademarks

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

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

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