TOSHIBA TMP88PS43

CMOS 8-Bit Microcontroller

TMP88PS43F

The TMP88PS43F is a high-speed, high-function 8-bit single-chip microcomputer incorporating 64-Kbyte one-
time PROM. This microcomputer is pin compatible with the TMP88CS43, the mask ROM product. Once a
program is written into its internal PROM, this microcomputer operates the same way as the TMP88CS43. By
using an adapter socket, the TMP88PS43 can be programmed and verified with a general-purpose PROM
programmer in the same way as for the TC571000D/AD.

Product No. ROM RAM Package Adapter Socket

TMP88PS43F 64 Kbytes 4 K + 128 bytes P-LQFP80-1420-0.80B BM11180A
Note : TMP88CS43 RAM size is 2 K + 128 bytes

External view of the package
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@ For a discussion of how the reliability of microcontrollers can be predicted, please refer to Section 1.3 of the chapter entitled
Quality and Reliability Assurance / Handling Precautions.

@ TOSHIBA is continually working to improve the quality and reliability of its products. Nevertheless, semiconductor
devices in general can malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical stress.
It is the responsibility of the buyer, when utilizing TOSHIBA products, to complfy with the standards of safety in
making a safe design for the entire system, and to avoid situations in which a malfunction or failure of such TOSHIBA
products could cause loss of human life, bodily injury or damage to property.

In developing your designs, please ensure that TOSHIBA products are used within specified operating ranges as set
forth in the most recent TOSHIBA products specifications. Also, please keep in mind the precautions and conditions set
forth in the “Handling Guide for Semiconductor Devices,” or “TOSHIBA Semiconductor Reliability Handbook” etc..

@ The TOSHIBA products listed in this document are intended for usage in general electronics applications (computer,
personal equipment, office equipment, measuring equipment, industrial robotics, domestic appliances, etc.). These
TOSHIBA products are neither intended nor warranted for usage in equipment that requires extraordinarily high
quality and/or reliability or a malfunction or failure of which may cause loss of human life or bodily injury
("Unintended Usage”). Unintended Usage include atomic energy control instruments, airplane or spaceship instruments,
transportation instruments, traffic signal instruments, combustion control instruments, medical instruments, all types of
safety.dkevices, etc.. Unintended Usage of TOSHIBA products listed in this document shall be made at the customer's
own risk.

@ The products described in this document are subject to the foreign exchange and foreign trade laws.

@ The information contained herein is presented only as a guide for the applications of our products. No responsibility
is assumed by TOSHIBA CORPORATION for any infringements of intellectual property or other rights of the third
parties which may result from its use. No license is granted by implication or otherwise under any intellectual
property or other rights of TOSHIBA CORPORATION or others.

@ The information contained herein is subject to change without notice.

179 2002-09-12



TMP88PS43

Pin Assignment (Top View)
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TOSHIBA TMP88PS43
Pin Functions
The TMP88PS43 has MCU and PROM modes.
(1) MCU mode
Pin compatible with the TMP88CS43 (always makes sure the TEST pin is fixed low).
(2) PROM mode
(durinF;rI;;ICa)l\m/IeMode) Vo Functions (durirT;nMNgLT Mode)

_______ A6 AT
_______ A1510A8 .| neut |Program memory addressinput PR

A7to AO P67 to P60

D7 to DO Input/output Program memory data input/output P37 to P30
....... O Chip enablesignalinput | e
....... OF | U Outputenablesignal input o PP

PGM Program mode signal input P15
....... VPP +1275VI5V (Programming power supply) L TEST o
_______ VoD | POWersWPPly | 4625VISV VPR

GND ov VSS

P03 to POO

P17toP16

P57 to P50

Leave these pins open.
P77 to P70
P87 to P80
Input/output

P97 to P90
....... P21 PROM mode setup pins. Fix these pinshigh. e
....... PiitoPI0
_______ P22P20 PROM mode setup pins. Fix these pins low.

RESET

XIN Input ) o
"""" XOUT Output Attach a resonator (20 MHz) to these pins for self-oscillation.
....... AVDD S e

VAREF Power supply
....... VASS 0V (GND)
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TOSHIBA

TMP88PS43

Functional Description

The TMP88PS43 is a one-time PROM version of the TMP88CS43 with its internal mask ROM replaced with
one-time PROM. All other configurations and functions are the same as those of the TMP88CS43.
(TMP88CS43 RAM size is 2 K+ 128 bytes.) Immediately after a reset, the TMP88PS43 is in single-clock

mode.

Operation Modes
The TMP88PS43 has MCU and PROM modes.

1.1 MCU Mode
The microcomputer is placed in MCU mode by fixing the TEST and VPP pins low.
In this mode, the microcomputer operates the same way as the TMP88CS43 (because the TEST and VPP
pins do not have internal pulldown resistors, they cannot be left open while in use).

1.1.1 Program Memory

The TMP88PS43 contains a 64-Kbyte one-time PROM (located at addresses 04000 to 13EFFH or
addresses FFFO0 to FFFFF during MCU mode and addresses 00000 to OFFFFp during PROM mode).
When using this microcomputer for the purpose of evaluating the system constructed with the
TMP88CS43, write a program into the program storage area shown in Figure 1-1.

00000 SFR 00000 SFR
00040 00040
to RAM to RAM
008BF DBR 010BF DBR
reserved reserved
04000 04000 00000
Program Program
storage area storage area Program
13EFF 13EFF OFEFF storage area
reserved reserved
FFFOO FFFOO OFFOO0
Vector table storage area Vector table storage area Vector table storage area
FFFFF FFFFF OFFFF
MCU mode PROM mode
TMP88CS43 TMP88PS43
Figure 1-1. Program Storage Area

Note: Fill the unused area with data FFy, or set up the general-purpose PROM programmer so that
only the program storage area will be accessed.

1.1.2 Data Memory

The TMP88PS43 contains 4 K + 128-byte data memory (static RAM).

Note: TMP88CS43 contains 2K + 128 bytes.

1.1.3 Input/Output Circuits of the Pins

(1

(2)

Control pins

The control pins are the same as those of the TMP88CS43, except that the TEST pin does not have an
internal pulldown resistor.

Input/output ports

The input/output circuits of the TMP88PS43 input/output ports are the same as those of the
TMP88CS43.
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TOSHIBA TMP88PS43
Electrical Characteristics
Absolute Maximum Ratings (Vss=0V)
Parameter Symbol Pin Standard Unit Remark
Power Supply Voltage Vop -0.3t06.5
Program Voltage Vpp TEST/VPP -0.3t013.0 v
Input Voltage ViN -0.3toVpp+0.3
Output Voltage Vout -0.3toVpp+0.3
lon P0,1,3,4,5,6,7,8,9 -1.8
Output Current loL P0,1,2,6,7,8,9 3.2
loL2 P3, P4, P5 30
Total of all ports except large-
Slout1 |P0,1,2,6,7,8,9 60 P ptiarg
current ports
mA | Total of 8 pins of large-current
Zlout2 |P3 60
portsP30to 7
Mean Output Current -
Total of 8 pins of large-current
S louts | P4 60
ports P40 to 7
Total of 8 pins of large-current
Slouta |P5 60 P K
ports P50to 7
Power Dissipation PD 350 mW [ QFP
Operating Temperature Topr -40to 85
Soldering Temperature
] Tsld 260 (105) °C
(time)
Storage Temperature Tstg -55t0 125

Note: The Absolute Maximum Ratings stipulate the standards, any parameter of which cannot be exceeded even in an
instant. If the device is used under conditions exceeding the Absolute Maximum Ratings, it may break down or
degrade, causing injury due to rupture or burning. Therefore, always make sure the Absolute Maximum Ratings will
not be exceeded when designing your application equipment.

Recommended Operating Conditions

(Vss=0V, Topr= -401085°C)

Parameter Symbol Pin Condition Min Max Unit
Power Supply _ NORMAL/IDLE/
Voltage /NS fe=20MHz | orop 45 55
. ViH1 Normal (P6, P7, P8, P9) Vpp x0.70
High Level Input >
Voltage v Hysteresis Vop=45V Vpp % 0.75 Voo v
H2 | (PO, P1, P2, P3, P4, P5) pD %
Low Level | ; Vi Normal (P6, P7, P8, P9) Vpp x0.30
ow Level Inpu
Voltage v Hysteresis VppZ4.5V 0 Voo x0.25
L2 1 (PO, P1, P2, P3, P4, P5) DD %%
Clock Frequency fc XIN, XOUT Vpp=4.5Vto5.5V 8 20 MHz

Note: The Recommended Operating Conditions show the conditions under which we recommend the device be used in order
for it to operate normally while maintaining its quality. If the device is used outside the range of Recommended
Operating Conditions (power supply voltage, operating temperature range, or AC/DC rated values), it may operate
erratically. Therefore, when designing your application equipment, always make sure its intended working conditions
will not exceed the range of Recommended Operating Conditions.
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TOSHIBA

TMP88PS43
DC Characteristics (Vss= 0V, Topr= -401t085°C)
Parameter Symbol Pin Condition Min | Typ. | Max | Unit
| TEST
T : Vpp=5.5V
Input Current linz | Sink OD, Tri-state - - 2 A
—— ViN=5.5V/I0V
lin3 | RESET, STOP
Input Resistance Rin | RESET 90 220 510 | kQ
Output Leakage Current ILo |Sink OD, Tri-state Vpp=5.5V,V|y=5.5V/0V - - +2 HA
High Level Output Voltage | Voy | Tri-state port Vpp=4.5V,loy=-0.7mA 4.1 - - Y
lotn [P0, 1,2,6,7,8,9 Vpp=4.5V,Vpo =04V 1.6 - -
Low Level Output Current
loL2 |P3,P5,P4 Vpp=4.5V, Vo =1.0V - 20 - A
m
| - 18 25
ower Suoly C IDDO Vpp=5.5V, Viy=5.3V/0.2V -
ower Su urrent -
ad oL fc=20 MHz
IDDH - 2 100 /lA
AD Conversion Characteristics ( Topr = - 40 to 85°C)
. \ Max .
Parameter Symbol Pin Min Typ. Unit
8 bits 10 bits
Analog Reference Voltage VAgegr | Vss=0V, Vpp=AVpp Vpp-1.0 - Vbp
Analog Input Voltage
9inp 9 VAN Vass - VAREF v
Range
Analog Reference Power Vpp=AVpp=VAggr=5.0V
IRer - 0.5 1.0 mA
Supply Current Vss=AVss=0V
Nonlinearity Error - - 1 +2
Vpp=5V,Vss=0V
Zero Error AV VA, 5V - - +1 2 LSB
Full Scale Error DD = HREF = - - 1 +2
AVss=0V
Overall Error - - 2 4
AC Characteristics (Vss=0V, Vpp=4.5t05.5V, Topr= —40to 85°C)
Parameter Symbol Pin Min Typ. Max Unit
) ) During NORMAL1 mode
Machine Cycle Time tcy - 0.2 - 0.5 [us
During IDLE mode
High Level Clock Pulse Width twen | When operating with external
clock (XIN input) 25 - - ns
Low Level Clock Pulse Width twel fc =20 MHz
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TOSHIBA

TMP88PS43

Recommended Oscillation Conditions

(Vss=0V, Vpp=4.5t05.5V, Topr= -401t085°C)

Recommended Constant

Murata Mfg. Co.

illation
Parameter Resonator Oscillatio Recommended Resonator
Frequency G G
CSTLS16MOX51-B0 made by
) 16 MHz (5pP) (5pP)
High-frequency . Murata Mfg. Co.
. Ceramic resonator
oscillation CSTLS20MOX51-B0 made by
20 MHz (5pP) (5pP)

XIN XouTt

i

C /;r ;Cz

High-frequency oscillation

(C1, C2 built-in type)

Note 1: When using the device in places exposed to high electric fields as in cathode-ray tubes, we
recommend electrically shielding the package in order to maintain the device in normal
working condition.

Note 2: These product numbers and the corresponding specifications are subject to change. For up-to-
date information, please refer to the following URL;
http:/mwww.murata.co.jp/search/index.html
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TOSHIBA TMP88PS43

DC/AC Characteristics (PROM mode) (Vss=0V, Topr=25*5°C)

(1) Read Operation

Parameter Symbol Condition Min Typ. Max Unit
Input High Voltage ViHa Veex 0.7 - Vee
Input Low Voltage Via 0 - Veex0.12 v
Power Supply Voltage Ve 475 50 5 95
Program Power Supply Voltage Vpp
Address Access Time tacc | Vec=5.020.25V - 1.5tcyc + 300 - ns

| Note : tcyc = 250 nsat 16 MHz

A16~A0

CE

OE

PGM

D7~D0 Data Outputs

(2) High-Speed Programming Operation (Topr = 25 + 5°C)

Parameter Symbol Condition Min Typ. Max Unit
Input High Voltage Viug Veex0.7 - Vee
Input Low Voltage Via 0 - Veex0.12 v
Power Supply Voltage Vee 6.0 6.25 6.5
Program Power Supply Voltage Vpp 12.5 12.75 13.0
Initial Program Pulse Width tpw | Vec=6.0V 0.095 0.1 0.105 ms
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TOSHIBA TMP88PS43

High-speed program

AO0to Al6

|«——— Write Verify

Note 1: The power supply of Vpp (12.75 V) must be set power-on at the same time or the later time
for a power supply of Vcc and must be clear power-on at the same time or early time for a
power supply of Vcc.

Note 2: The pulling up/down device on the condition of Vpp=12.75V % 0.25 V causes a damage for
the device. Do not pull up/down at programming.

Note 3: Use the recommended adapter (see 1.2.2 (1)) and mode (see 1.2.2 (3)i).

Using other than the above condition may cause the trouble of the writting.
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