TOSHIBA TMP86P807

CMOS 8-Bit Microcontroller
TMP86P807M/N

The TMP86P807 is a high-speed, high-performance 8-bit single chip microcomputer, which has 8 Kbytes One-
Time PROM. The TMP86P807 is pin compatible with the TMP86C407/807. The operations possible with the
TMP86C407/807 can be performed by writing programs to PROM. The TMP86P807 can write and verify in
the same way as the TC571000D/AD using an adapter socket and a general-purpose PROM programmer.

Part No. ROM RAM Package Adapter socket
TMP86P807M P-SOP28-450-1.27# BM11184
.................................. 8 Kbytes 256 bytes
TMP86P807N P-SDIP28-400-1.78+ BM11197

* Under development

P-SOP28-450-1.27
* Under development

TMP86P807M

P-SDIP28-400-1.78
* Under development

TMP86P807N

000707€EBP1

@ ror 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 comply 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 tﬁe 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_?(evices, 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.
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TOSHIBA

TMP86P807

Pin Assignments (Top View)

P-SOP28-450-1.27 / P-SDIP28-400-1.78

vss []1 ~ 28 [ ] P37 (AINS/STOPSYA1E
axxin [] 2 27 [] 36 (AINa/STOPS)
xout []3 26 [ 1 P35 (AIN3/STOP3)/PGM
veprrest [] a 25 [1 p3a(AIN2STORP2)RCE
veevop [T s 24 |1 P33 (AIN1)YOE
xminy P21 Tl e 23 [] P32 (AINO)DIDS
(xTounyp22 []7 22 [T p31(TCA/PBOAPWIEA/FPGE)
RESET [ 8 21 [1 p30(TC3/PBO3PW3)
(§TorinTS) P20 [ 9 20 [ p12(BVO)
DO/AQ/A8 (TxD) POO I:: 10 19 ::] P11(INT1)
D1/AYAS (RxD) P01 [] 11 18 [] P10 (iNT0)
D2/A2/A10 (SCLK) PO2 [ 12 17 [ PO7 (TC1ANTA)D7/AZ/A1S
D3/A3/A11 (MOsH Po3 [ 13 16 [ P06 (INT3FPGID6/AGIA14
Da/AGIA12 (MISO) Poa [] 14 15 [] P05 (SSyms/as/at3
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TOSHIBA

TMP86P807

Pin Functions

The TMP86P807 has two modes: MCU and PROM.

(1)  MCU mode

In this mode, the TMP86P807 is pin compatible with the TMP86C407/807 (fix the TEST pin at low

level).

(2) PROM mode

Pin Name (PROM mode) Input / Output Functions Pin name (MCU mode)
A16 P37
A15to A8 Input Program memory address inputs P07 to POO
A71t0 A0 P07 to POO
D7 to DO 170 Program memory data input/outputs PO7 to POO
CE Chip enable signal input P34

OF Output enable signal input P33

P Input

PGM Program mode signal input P35

DIDS PROM P32

VPP +12.75V/5V (Program supply voltage) TEST

vCC Power supply +6.25V/5V VDD

GND ov VSs

P11, P21 PROM mode setting pins. Be fixed at high level.

P10, P12, P20, P22, P36 /0

e PROM mode setting pins. Be fixed at low level.

RESET

CLK Input Input a clock from the outside. XIN

XOouT Output Open
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TOSHIBA TMP86P807

Operational Description

The configuration and function of the TMP86P807 are the same as those of the TMP86C407/807, except in that
a one-time PROM is used instead of an on-chip mask ROM.

1.

1.1

1.1

Operating Mode
The TMP86P807 has two modes: MCU and PROM.
MCU Mode

The MCU mode is activated by fixing the TEST/VPP pin at low level.
In the MCU mode, operation is the same as with the TMP86C407/807 (TEST/VPP pin cannot be used
open because it has no built in pull-down resistance.)

Program Memory

The TMP86P807 have an 8 Kbytes (addresses E000 to FFFFy in the MCU mode, addresses 0000 to
1FFFY in the PROM mode) one-time PROM.

‘When the TMP86P807 is used as a system evaluation of the TMP86C407/807, the data is written to the
program storage area shown in Figure 1-1.

0000y 00004
00004
: i : Program
EOZOO Program EO:OO Program : storage area
: storage area : storage area :
FFFF FFFF 1FFF
TMP86C807 MCU mode PROM mode
TMP86P807
(@) ROM size = 8 Kbytes
0000y 00004
0000y
Don’t use
§ f : 1000 .
F0O00 Program FO00 Program : rogram
FFFF | storagearea FFFF | storage area 1FFF ] storagearea
TMP86C407 MCU mode PROM mode
TMP86P807

(b) ROMsize =4 Kbytes

Figure 1-1. Program Memory Area

Note: Either write the data FFy to the unused area or set the general-purpose PROM programmer
to access only the program storage area
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TOSHIBA TMP86P807

1.1.2 Data Memory
The TMP86P807 has an 256 bytes data memory (static RAM).
1.1.3 Input/Output Circuits of Pins
(1) Control pins
Same as for the TMP86C407/807 except that the TEST pin does not have an internal pull-down resistor.
(2) Input/output ports

The input/output circuits of the input/output ports on the TMP86P807 are the same as those of the
TMP86C407/807.
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TOSHIBA TMP86P807

1.2 PROM Mode

PROM mode is entered by setting the RESET pin, P12 to P10, P22 to P20, and P36 to P32 ports, and
TEST as shown in Figure 1-2. In PROM mode, the ROM can be programmed and verified using a
general-purpose PROM programmer,

Note: Fast program mode can be used. (Because settings vary with each PROM programmer used,
refer to the user's manual for your PROM programmer.) The TMP86P807 does not have an
electric signature function, so be sure to set the ROM type in your PROM programmer to
TC571000D/AD or equivalent.

When using one of the adapter sockets supported by Toshiba, set its switch to the “N” position.

EPROM adapter socket (TC571000 - 1 Mbit EPROM)

Vep (12.5V/5V)
TMP86P807

J/ A16to AQ

D7 to DO

Vee TEST P37
0 PO7

VDD to |\ . /
P21 P00
<« CE
OF

P11

P10 P34 Adapter PROM
P12 P33 Socket Programmer
P20 ‘ PGM

S ]

P22 P35

P36 p32 |2ID5
RESET i |<—CtK
vss
GND
757

For processing of other pins,
refer to the description of pin
functions in this manual.

Note: Adapter sockets for connecting PROM programmer
BM11184 used for the TMP86P807M, BM 11194 used for the TMP86PS07N.

Written inside the frame are the pin names on the TMP86P807 side.
Written outside the frame are the pin names on the EPROM side.

Figure 1-2. Setting Up PROM Mode
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TOSHIBA TMP86P807

1.2.1 Programming Flowchart (Fast Program Mode)

Fast program mode is entered by applying a programming voltage, Vpp = 12.75 V, while Vo = 6.25
V. After entering valid address and input data, apply a 0.1 ms programming (single) pulse to PGM
input, and the data is written to the ROM. Verify whether the data has been written correctly; if not,
apply a 0.1 ms programming pulse again. Repeat this (for up to 25 times) until data is written correctly.
When programmed correctly at the set address, increment the address by one and write the next input
data to the new address in the same way. When you finished writing data to all addresses, set Voc =
Vpp = 5V and verify all programmed addresses.

| Vee=6a2sv |
Y

| Vpp=12.75V |
Y

| Set start address l

Address = address + 1

No

Last address?

Vee=5V
Vpp:SV

Read all
addresse,
OK
End of
programming

Figure 1-3. Programming Flowchart
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TOSHIBA TMP86P807

1.2.2 Using Toshiba Adapter Socket along with General-purpose PROM Programmer
(1) Preparing the adapter

BM11184 used for the TMP86P807M
BM11197 used for the TMP86P807N

(2) Setting up the adapter
Set the switch (SW1) to the N position.
(3) Ssetting up the PROM programmer

i) Setthe PROM type to TC571000D/AD.
Programming voltage: 12.75 V (fast program mode)

ii) Transferring (or copying) data (Note 1)

The PROM of the TMP86P807 has different addresses to access when in MCU mode and when in
PROM mode. Therefore, before the ROM contents to be mounted on the TMP86C407/807 can be
written to the PROM of the TMP86P807, the data must be transferred (copied) from the addresses in
MCU mode to the addresses in PROM mode. For the relationship of program areas between MCU
and PROM modes, see Figure 1-1, “Program Memory Area” .
Example:Execute the following in block transfer (copy) mode.

When the ROM size is 8 KB: E000 to FFFFy — 0000 to 1FFFy

‘When the ROM size is 4 KB: F000 to FFFFyg — 1000 to 1FFFy

iii) Set the write address. (Note 1)
Start address: 0000y (or 1000z when the ROM size is 4 KB)
End address: 1FFFy

(4) Programming

Program and verify the ROM following the operation procedure of your PROM programmer.

Note 1: For details on how to set, refer to the user's manual of your PROM programmer. Always
make sure the data in unused address areas are set to FFy.

Note 2: When attaching the MCU to the adapter or the adapter to the PROM programmer, make
sure the No. 1 pin position on both sides are matched. If attached in reverse, the MCU,
adapter, and PROM programmer may be damaged.

Note 3: The TMP86P807 does not support electric signature mode. If the PROM programmer is used
in signature mode, a voltage of 12 V + 0.5 V is applied to No. 9 address pin (A9), which
causes damage to the device. Therefore, do not use signature mode.
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TOSHIBA TMP86P807

Input/Output Circuitry
(1) Control Pins
The input/output circuitries of the TMP86P807 control pins are shown below.

Control Pin /0 Input/ Output Circuitry Remarks
Osc. enable »——::DD_______) fe Resonator connecting pins
(High-frequency)
XIN Input vDD 'v;{:v VDD
XOUT Output >Ro Rt = 1.2MQ (typ.)
Ro = 0.5k (typ.)

XIN XOuT

NM1 NM2 Resonator connecting pins

Osc. enable »__:—:I:)o_XT_EN B P (Low-frequency)
Refer ! ! _

XTOUT Output | o :ERO Ro = 220kQ (typ.)

XTIN XTOUT

Hysteresis input
Pull-up resistor

RESET Input Rin = 220 kQ (typ.)
Address trap reset R=1004 (typ.)
Watchdog timer
System clock reset
<—w- ]
TEST Input ~N

R = 100 Q (typ.)

Note: The TEST pin of the TMP86P807 does not have a pulldown resistor built in it.
Always make sure this pin is fixed low.
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TOSHIBA TMP86P807
(2) Input/Output Ports
Port /10 Input/ Output Circuitry Remarks
Initial High-Z Sink open drain output
Pch Control VDD or
ush-pull output
Data output P P . P
PO /O Input from ] I Hysteresis input
output latch High current output (Nch)
) ——D"_l R (Programmable port option)
High-Z Control
Pininput ’@‘ R=1000 (typ.)
Initial High-Z vDD Tri-state /O
Data output Hysteresis input
p1 6] T D R=100 Q (typ.)
Disable R
Pin input @
Initial High-Z vDD Sink open drain output
Hysteresis input
P2 [/{e] R R=100Q (typ.)
Initial High-Z VDD Tri-state /O
Data output VD‘*'l Hysteresis input
P3 1o 'D R=100Q (typ.)
Disable —D"-l =R
Pin input @
Note: Inputstatuson pins set for input mode are read in into the internal circuit. Therefore, when using the ports in a mixture
of input and output modes, the contents of the output latches for the ports that are set for input mode may be
rewritten by execution of bit manipulating instructions.
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TOSHIBA TMP86P807

Electrical Characteristics

Absolute Maximum Ratings (Vss=0V)
Parameter Symbol Pins Rating Unit
Supply Voltage Voo -0.3t06.5 Vv
Input Voltage Vin -0.3toVpp+0.3 Y
Output Voltage Voutt | P21, sz, RESET, Tri.-state Port -0.3toVpp+0.3 v
Voutz | P20, Sink Open Drain Port -0.3105.5
loutt lon | PO, P1, P3 Port -1.8
Output Current (Per 1 pin) lout2loL | P1, P2, P3 Port 3.2 mA
IOUT3 lot PO Port 30
Output Current (Total) > lour1P1,P2,P3 Port 60 mA
3 lout2 PO Port 80
Power Dissipation [T, =857C] PD 145 mw
Soldering Temperature (time) Tsid 260(10s) °C
Storage Temperature Tstg -55t0 150 °C
Operating Temperature Topr -40t0 85 °C

Note: The absolute maximum ratings are rated values which must not be exceeded during operation, even for an instant. Any
one of the ratings must not be exceeded. If any absolute maximum rating is exceeded, a device may break down or its
performance may be degraded, causing it to catch fire or explode resulting in injury to the user. Thus, when designing
products which include this device, ensure that no absolute maximurm rating value will ever be exceeded.

Recommended Operating Condition | (Vss-0V, Topr= —40 to 85°C)

Parameter Symbol Pins Condition Min Max Unit
NORMAL1, 2 mode 45
fe=16MHz 17 0, 2 mode ’
NORMAL1, 2 mode
Supply Voltage Voo fe=8MHz [0 e 1. 2 mode 5.5 v
fs= SLOW1, 2 mode 2.7
32.768kHz | 5| EEPO, 1, 2 mode
STOP mode
Vin1 | Except Hysteresis input Vpp x0.70
. - : Vpp = 4.5V
Input high Level Viyz | Hysteresisinput Vpp x0.75 Vpp \
Vi3 Vpp < 4.5V Vpp x 0.90
Vv Except Hysteresis input Vpp x0.30
It1 P Y . P Vop Z 4.5V DD
Input low Level Vi2 | Hysteresis input 0 Vpp x 0.25 Vv
Vi Vpp <4.5V Vpp x0.10
Vpp=2.7t05.5V 8.0
fc XIN, XOUT 1.0 MHz
Clock Frequency Vpp=4.5to 5.5V 16.0
fs | XTIN, XTOUT Vpp=2.7t05.5V 30.0 34.0 kHz

Note: The recommended operating conditions for a device are operating conditions under which it can be guaranteed that
the device will operate as specified. If the device is used under operating conditions other than the recommended
operating conditions (supply voltage, operating temperature range, specified AC/DC values etc.), malfunction may
occur. Thus, when designing products which include this device, ensure that the recommended operating conditions
for the device are always adhered to.

86P807-11 2001-10-18



TOSHIBA TMP86P807
DC Standard
DC Characteristics (Vss =0V, Topr= —40to 85°C)
Parameter Symbol Pins Condition Min | Typ. | Max | Unit
Hysteresis Voitage Vys | Hysteresis input ~ 0.9 - Vv
lint TEST
Sink Open Drain, Tri-state
Input Current lin2 Port Vpp=5.5V,V|y=5.5V/0V - - +2 pA
IIn3 | RESET, STOP
Input Resistance Rin | RESET Pull-Up 100 220 | 450 kQ
Sink Open Drain, Tri-state
Output Leakage Current| 1o Port Vpp=5.5V,Vour=5.5Vv/0V - - +2 LA
Output High Voltage Vow |PO,P1,P3Port Vpp=4.5V,lgy=-0.7mA 4.1 ~ - \YJ
Output Low Voltage VoL |P1.P2,P3Port Vop=4.5V,loL= 1.6 mA - - 04 \}
Output Low Current loL [ High Current Port (PO Port) Vpp=4.5V,VoL=1.0V - 20 - mA
Supply Currentin Vpp=5.5V 75 9.0
NORMAL 1, 2 mode ViN=5.3/0.2V ) ) A
m
Supply Currentin fc=16.0 MHz 55 65
IDLE 0, 1, 2 mode fs=32.768 kHz ’ )
Suppl i
upply Currentin B 140 | 250
SLOW 1 mode
s e . lop Vpp=3.0V
rrentin
upply Lurrent! Vin=2.8V/0.2V - | 70 | 150
SLEEP 1 mode
- fs =32.768 kHz A
Supply Currentin
- 6.0 15.0
SLEEP 0 mode
Supply Current in Vpp=5.5V
PPy - - | os | 100
STOP mode ViN=5.3V/0.2V
Note 1: Typical values show those at Topr =25°C, Vpp =5V
Note 2: Input current (N1, IIN3); The current through pull-up or pull-down resistor is not included.
Note 3: Ipp does notinclude IRgF current.
Note 4: The power supply current in STOP2 and SLEEP2 modes each are the same as in IDLEQ, 1, and 2 modes.
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TOSHIBA TMP86P807

AD Conversion Characteristics (Vss=0.0V,4.5V = Vpp S 5.5V, Topr = —40 to 85°C)
Parameter Symbol Condition Min Typ. Max Unit
Analog Input Voltage VAN Vss - Voo v
Power Supply Current of Vpp=5.5V _
Analog Reference Voltage 'Rer Vgs=0.0V 0.6 1.0 mA
Non linearity Error - - +1
Zero Point Error Vpp=5.0V, - - + LB
Full Scale Error Vss=0.0V - _ +
Total Error - - +
(Vss=0.0V,2.7V = Vpp < 4.5V, Topr = - 40 to 85°C)
Parameter Symbol Condition Min Typ. Max Unit
Analog Input Voltage Vain Vss - Voo Vv
Power Supply Current of Vpp=4.5V
Analog Reference Voltage Ire Vss=0.0V - 0.5 0.8 mA
Non linearity Error - - +1
Zero Point Error Vpp=2.7V, - - + LS8
Full Scale Error Vss=0.0V - -
Total Error - - +

Note 1: The total error includes all errors except a quantization error, and is defined as a maximum deviation from the ideal
conversion line.

Note 2: Conversion time is different in recommended value by power supply voltage.
About conversion time, please refer to “2.10.2 Register Configuration”.

Note 3: Please use input voltage to AIN input Pin in limit of Vpp - Vss,
When voltage of range outside is input, conversion value becomes unsettled and gives affect to other channel
conversion value.

Note 4: The relevant pin for Iggr is Vpp, so that the current flowing into Vpp is the power supply current Ipp + Iger.

SEl Operating Conditions (Slave mode) | (Vss=0.0V,2.7V = Vpp = 5.5V, Topr= -40to 85°C)

Parameter Symbol Condition Min Typ. Max Unit
Transfer Rate 15.625 k - fc/4 bps
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TOSHIBA TMP86P807

AC Characteristics (Vss =0V, Vpp=4.51t05.5V, Topr = - 40 to 85°C)
Parameter Symbol Condition Min Typ. Max Unit
NORMAL 1, 2 mode
, _ IDLEO, 1, 2 mode 0.25 - 4
Machine Cycle Time tey 5
SLOW 1, 2 mode 176 1333
SLEEP 0, 1,2 mode ‘ - '
High Level Clock Pulse Width tweH For external clock operation (XIN input) 25 ns
Low Level Clock Pulse Width twel fc=16 MHz - -
High Level Clock Pulse Width twcH For external clock operation (XTIN input)
: fs=32.768 kHz 14.7 - - s
Low Level Clock Pulse Width twcl :
(Vss=0V,Vpp=2.71t04.5V, Topr = - 40 to 85°C)
Parameter Symbol Condition Min Typ. Max Unit
NORMAL 1, 2 mode
. . IDLE 0, 1,2 mode 0.5 - 4
Machine Cycle Time tey us
SLOW 1, 2 mode
117.6 - 133.3
SLEEP O, 1, 2 mode
High Level Clock Pulse Width tweH | For external clock operation (XIN input) 50 ns
Low Level Clock Pulse Width twel fc=8MHz - -
High Level Clock Pulse Width twcH For external clock operation (XTIN input) 147 s
Low Level Clock Pulse Width twel fs=32.768kHz )
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TOSHIBA

TMP86P807

DC Characteristics, AC Characteristics (PROM mode)

(1) Read operation in PROM mode

(Vss=0V, Topr= - 40 to 85°C)

Parameter Symbol Conditions Min Typ. Max Unit
High level input voltage ViHa Veex0.75 - Vce \
Low leve input voltage ViLa 0 - Vee x 0.25 Y
Power supply Vec 475 5.0 5.25 v
Power supply of program Vpp
Address access time tacc | Vec=5.0%£0.25V - - 1.5tcyc + 300 ns
Address input cycle - - teyc - ns

I Note: tcyc =250 ns at fc x =16 MHz

A16to AQ

DIDS

P07 to POO

Data output

Address input cycle

tacc

Note: DIDS and P07 to P00 are the signals for the TMP86P807.
All other signals are EPROM programmable.
AL: Addressinput (A0 to A7)
AH: Addressinput (A8 to A15)
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TOSHIBA TMP86P807
(2) Program operation (High-speed) (Topr=25%5°C)

Parameter Symbol Conditions Min Typ. Max Unit
High level input voltage (TTL) ViHa Veex0.75 - Vee Vv
Low leve input voltage (TTL) ViLa 0 - Veex0.25 \
Power supply Vee 6.0 6.25 6.5 v
Power supply of program Vpp 12.5 12.75 13.0 \
Pulse width of initializing program tpw | Vec=6.0V 0.095 0.1 0.105 ms
Address set up time tas 0.5tcyc - - ns
Address input cycle - - tcyc - ns
Data set up time tps 0.25tcyc - - ns
OE to valid output data toe - - 1.5tcyc + 300 ns

High-speed program writing

Note: tcyc =250 ns at fe i = 16 MHz I

X

A16to AO

DIDS

P07 to POO ( Input data > Data outputs e ———————

CE

K
t
- N
Vpp
tos <
= > toe
tas
Address input cycle’ ) Program - Verify
Note: DIDS and P07 to POO are the signals for the TMP86P807.
All other signals are EPROM programmable.

AL: Addressinput (A0 to A7)

AH: Addressinput (A8 to A15)

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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TOSHIBA Package

P-SOP28-450-1.27 Unit: mm
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11.840.3
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1.27
19.0MAX
18.5:0.2
i
JIRINiniNiniNininininininn

(-

0.1}

014345 | 2 41:_(; 2
2.7MAX
—
0.15:335

1.0:0.2
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TOSHIBA ' Package

P-SDIP28-400-1.78 Unit: mm
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