TOSHIBA Under Development TMP86PM29

CMOS 8-Bit Microcontroller
TMP86PM29U/F

The 86PM29 is a OTP type MCU which includes 32 Kbyte One-time PROM. It is a pin compatible with a mask
ROM product of the 86C420/820/829/H29/M29. Writing the program to built-in PROM, the 86PM29 vperales
as the same way as the 86C420/820/829/H29/M29. About elaboration, please refer to later “Difference
between TMP86Cx20 and TMP86Cx29”. Using the Adapter socket, you can write and verify the data for the
86PM29 with a general-purpose PROM programmer same as TC57100D/AD.

Part No. QTP RAM Package Adapter Socket
TMP86PM29U , - epie  |PEQFP64-1010-050 | | BM11162 |
Tipsepmzor | 2 RxBBIt | L SKxBbit o 1414.0.80A BM11163

P-LQFP64-1010-0.50

TMP86PMIZOU

£-QFP64-1414-0.80A

TMP86PM29F

980910EBP1

@ 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 the 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 utilizin_? TOSHIBA products, to observe standards of safety, and to avoid
situations in which a malfunction or failure of a TOSHIBA product 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 products specifications. Also, please keep in mind the precautions
and conditiens set forth in the TOSHIBA Semiconductor Reliability Handbook.

@ The products described in this document are subject 1o the fereign exchange and foreign trade laws.

@ The information contained herein is gresented 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
;lgroperty or other rights of TOSHIBA CORPORATION or others.

@ The information contained herein is subject to change wilhout notice.
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TOSHIBA Under Development TMP86PM29
Difference Between TMP86Cx20 and TMP86Cx29
TMP86Cx29UF TMPBECx20U/F

TMP86CB23U/F TMPB&CH29U/F TMP86CM29U/F

TMP86CA20U/F TMPB6C820U/F

ROM (byte}

RAM (byte)

f{e] 39 39

Package LQFP64 (10 x 10 mm), LOFP&4 (10 x 10 mm),

(Body size) QFPB4 (14 x 14mm) QFP64 {14 x 14 mm)

.2 .25
[Min Instruction 0.25 45 (at 16 MHz) 0.25 s (at 16 MHz)

122 s (at 32.768 kHz) 122 45 (at 32.768 kH2)

Supply Voltage

1.8to5.5Vatd.2 MHz/32.768 kHz
27t05.5Vat8.0 MHz/32.768 kHz
4.5t055Vat 16 MHz /32 768 kHz

1.8to5.5Vat4.2MHz/32.768 kHz
27t05.5Vat8.0MHz/32.768 kHz
45t055Vat 16 MHz /32,768 kHz

18 bit timer counter

8 bit timer counter

Time base timer

1¢h

1¢h

1¢ch

1¢h

Watch dog timer

A/D

Serial I/O

Operation Temp. - 40to 85 degree C - 40 to 85 degree C
LCD Driver 32seg x 4 com 32seg % 4com
OTP MCU TMPB6PM29U/F

TMPB6PM29U/F

is difference point between TMP86Cx20 and TMP86Cx29.
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Pin Assignments (Top View)
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TOSHIBA

Under Development

TMP86PM29

Pin Function

The 86PM29 has MCU mode and PROM mode.

(1) MCU mode

In the MCU mode, the 86PM29 is a pin compatible with the 86C420/820/829/H29/M29 (Make sure to fix
the TEST pin to low level),

(2) PROM mode

Program control

Pin Name Input/ Output Functions Pin Name (MCU mode)
.§.1§I9.ﬁ§ ................... |nput |nput of Memory address for program .?.?Z.’F?..P.EO...............‘......
A7 to A SEG7 to SEGO
D710 DO o Input/Output of Memory data for program P77t0 P70
CE Chip enable P13
_E mput Outputenable - P14

Power supply

VS5, VAREF

P10, P22, P20

RESET

1o

PROM mode setting pin. Fixto high.

PROM mode setting pin. Fix to low,

P64, P65, P67

Output

Output pin for PROM operation test. Open or release.

P17, P16, P12

P66, PE3toPE0
DT
COM3toCOMO

70

Open

Qutput

Self oscillation with resonator (8 MHz).

Note: No pin is applied to A16 input.
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Operation

1.1

This section describes the functions and basic operational blocks of 86PM29.

The 86PM29 has PROM in place of the mask ROM which is included in the 86C420/820/829/H29/M?29.
The configuration and function are the same as the 86C420/820/829/H29/M29. For the functions of
36PM29 in details, see the section of 86C420/820/829/H29/M29.

In addition, 86PM29 operates as the single clock mode when releasing reset.

When using the dual clock mode, oscillate 2 low-frequency clock by SET, XTEN command at the
beginning of program.

Operating Mode
The 86PM29 has MCU mode and PROM mode.
MCU Mode

The MCU mode is set by fixing the TEST/VPP pin to the low level.

In the MCU mode, the operation is the same as the 86C420/820/829/H29/M29 (TEST/VPP pin cannot be
used open because it has no built-in pull-down resister).

Program Memory

The 86FPM29 has a 32 Kbyte built-in one time PROM (addresses 8000 to FFFFy in the MCU maode,
addresses 0000 to 7FFFy in the PROM mode).

When using 86PM29 for evaluation of 86C420/820/829/H29/M29, the program is written in the program
storing arca shown in Fig. 1-1.
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(c) ROM Size = & KByte
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(d) ROM Size = 4 KByte

Program

PROM mode

Don'tuse

Program

PROM mode

Don't use

Program

PROM mode

Don't use

Program

PROM mode

Figure 1-1. Program Memory Area

Note: The area thatis not in use should be set data to FFH, or a general-purpose PROM programmer
should be set only in the program memory area to access.
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1.1.2 Data Memory
86PM29 has a built-in 1.5 Kyte Data memory (static RAM).
1.1.3 Input/Output Circuitry

(1) Control pins

The control pins of the 86PM29 are the same as those of the 86C420/820/829/H29/M29 except that the
TEST pin does not have a built-in pull-down resister.

{(2) /O ports
The I/O circuitries of 86PM29 I/O ports are the same as the those of 86C420/820/829/H29/M29.
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1.2 PROM Mode

The PROM mode is set by setting the RESET pin, the ports P17 to P10, P22 to P20 and TEST as shown
in Figure 1-2. The programming and verification for the internal PROM is achieved by using a general-
purpose PROM programmer with the adapter socket.

Note: The high-speed program mode can be used. The setting is different according to the type of
PROM programmer to use, refer to each description of PROM programmer.
The 86PM29 does not support the electric signature mode app!y the ROM type of PROM
programmer to TC571000D/AD.

Always set the switch of Adapter socket to the N side when using TOSHIBA’s Adapter socket.

EPROM Adapter socket (TC571000 - 1MbitEPROM)
86PM29
Vep(12.5V/5V)
Vee
o
/ VDD
I TEST AVDD =
P21 =
P11
" P57
to P13 fj«—TEF
P50 P14 f=—— OF
A15t0 AD |:>4 sea7 b1s b Fomi
to P70
SEGO to } <:> DOto b7
N P77
—Il XIN
i
CJ smHz P10
P20
— XouT p22
Vss VAREF
GND RESET
777 77
PROM programmer connection adaptor sockets
BM11162 for TMP8&PM29U/LU
BM11163 for TMPS6PM29F/LF
Inside pin name for 86PM29
Outside pin name for EPROM.
No pinis applied to A16 pin of TC571000 {open).

Figure 1-2. PROM Mode Setting
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1.2.1 Programming Flowchart {High-speed Program Writing)

The high-speed programming mode is set by applying 12.75 V (programming voltage) to the Vpp pin
when the V¢ is 6.25 V. After the address and data are fixed, the data in the address is written by
applying 0.1ms of low level program pulse to PGM pin. Then verify if the data is written.

If the programmed data is incorrect, another 0.1 ms pulse is applied to PGM pin.

This programming procedure is repeated until correct data is read from the address (maximum of 25
times). '

Subsequently, all data are programmed in all addresses.

When all data were written, veﬁfy all address under the condition of Voo=Vpp=5 V.

| vee=625v |

{

| vee=t275v ]

!

| Address = Start Address I

|

I Program 0.1ms Pulse —|

!

| N=N+ |

L Address = Address + 1

1 __Ne

Last Address ?

Vee=5V
Vep=3V

NG LI Fail )

Read All Data

Figure 1-3. Programming Flow Chart
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1.2.2
(1)

2

(3)

(4)

Program Writing using a general-purpose PROM programmer
Recommended QTP Adapter

BM11162: for B6PM29U
BM11163: for 86PM29F

Setting of OTP Adapter
Set the switch (SW1) to N side.

Settina of PROM proarammer

i) Set PROM type to TC571000D/AD.
VPP: 12,75V (high-speed program writing)

ii) Data transmission (Note 1)

The PROM of 86PM29 is located on different addresses; it depends on operating modes; MCU mode
and PROM mode. When you write the data of ROM for 86C420/820/820/H29/M20, the data should
be transferred from the address for MCU mode to that for PROM mode before writing operation is
executed, For the applicable program areas of MCU mode and PROM mode are different, refer to
Figure 1-1 Program Memory Area,

Ex, In the block transfer (copy) mode, executed as below.
ROM capacity of 32 KB: Transferred address 8000y to FFFFy to addresses 0000y to 7FFFy
ROM capacity of 16 KB: Transferred address CO00q to FFFFy to addresses 4000 to 7FFFy
ROM capacity of 8 KB: Transferred address EQ0OK to FFFFy to addresses 6000y to 7FFFy
ROM capacity of 4 KB: Transferred address FO00y to FFFFy to addresses 7000y to 7FFFH

iii)Setting of the program address (Note 1)

Start address: 00000y (When ROM capacity of 16 KB, start address is 4000g. When ROM

capacity of 8 KB, start address is 600011.)
End address: 07FFFg

Writing program
Write and verify according to the above mentioned “Setting of PROM programmer.”

Note 1: For the setting method, refer to each description of PROM programmer.
Make sure to set the data of address area that is notin used to EFy.

Note 2: When setting MCU to the adapter or when setting the adapter to the PROM programmer,
set the first pin of the adapter and that of PROM programmer socket matched, If the first pin
is conversely set, MCU or adapter or programmer would be damaged.

Note 3: The 86PM29 does not support the electric signature mode.

If PROM programmer uses the signature, the device would be damaged because of applying
voltage of 12 * 0.5 V to pin 9 (A9) of the address.
Do not use the signature.
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Electrical Characteristics

Absolute Maximum Ratings (Vss=0V)

Parameter Symbol Pins Rating Unit
Supply Voltage Vno -0.3t06.5
Program Voitage Vep TESTApp -03to13.0 y
Input Voltage Vin -03toVpp+0.3
Output Voltage Vaour1 P21, P22,/ RESET, Tri-state Port -031to0Vpp+0.3
lout1 | P3, P6Port ~ -1.8
Qutput Current (Per 1 pin) loyrz2 P1, P2, P5, P&, P7 Port 32
louts | P3Port 30 mA
Output Current (Total) Zlourt P1, P2,P5, P6, P7 Port 60
Zloyr2 P3 Port 80
Power Dissipation [Topr=85T] PO 350 mw
Soldering Temperature (time) Tsld 260 (10 »)
Storage Temperature Tstg -551t0125 °C
Operating Temperature Topr -40to 85

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 indude this device, emure that nu absolute maximum rating value wili ever be exceeded.
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Recommended Operating Condition | (Vss=0V, Topr= - 40 to 85°C)
Parameter Symbol Pins Condition Min Max Unit
NORMAL1, 2 mode 45
fe= 16 MHz G, 1, 2 mode :
NORMAL1, 2 mode 27
fe=BMHz I 0T, 2mode iy
Supply Voltage Voo NORMAL1, 2 mode 55 v
f¢=4.2MHz [I51 £, 1, 2 mode
fo = SLOW1, 2 mode 1.8
32.76BkHz (g1 EEPD, 1, 2 mode
STOP mode
Vi1 | Except Hysteresis input Vpo X 0.70
. — Vpp 2 4.5V
Input high Level V2 | Hysteresisinput Vpp x 0.75 Voo v
Viuz Vop < 45V Vpp x 0.90
ViL1 | Except Hysteresis input Vpp % 0.30
— Vop 2 45V
Input low Level Vitz | Hysteresis input 0 Vop x 0.25 v
Viz Vpop <45V Vpp x 0.10
Vpp = 18t055V 4.2
IN, Vpp = 2.7t05.5V 1.0 .
Clock Frequency fe XIN, XOUT Db ad 80 MHz
Vpp = 4.5t05.5V 16.0
fs XTIN, XTOUY 30.0 34.0 kHz
Nute. Theewnunended uperaiing Condivions 1or @ device are aperating conaitions 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 AGDC 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.
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D.C. Characteristics (Vss =0V, Topr= — 4010 85°C)
Parameter Symbol | Pins Condition Min Typ. Max { Unit
Hysteresis Voltage Vs | Hysteresisinput - 0.9 - v
Iy | TEST
Input Current Ina ) Sink Open Drain, Tri-state | Vpp=5.5V,V|y=55V/0V - - +2 pA
lins | RESET,STOP
Input Resistance Rinz | RESET Pull-Up 100 220 450 kQ
Output Leakage
P 9 lo | Sink Open Drain, Tri-state  |Vpp=55V,Vour=5.5V/0V - - +2 bA
Current
Voui | Push-pull Port Vop=4.5V, lpy=-200 24 - -
Output High Voltage % on i v
Vouz | Tri-stPort Vpp=4.5V,lpy=-07mA 4.1 - -
Output Low Voltage VoL | Except XOUT and P3 Port Vpp=4.5V, g =1.6mA - - 0.4 v
Output Low Current oL | High Current Port(P3 Port) |Vpp=4.5V, Vo =1.0V - 20 - mA
Supply Current in Vpp=55V - 7.5 g
NORMAL 1, 2 mode ViN=5.3/0.2V
- mA
Supply Current in fc= 16 MHz .
IDLE 0, 1, 2 mode fs=32.768kHz - 5.5 6.5
Supply Current in =
SLOW 1mode 18| 4
; Vop Vpp=3.0V
Supply Current in DD
SLEEPs moce Vi=2.8V/0.2V - | 6 |
- fs=32.768 kHz
Supply Currentin LCD driver is not enable. _ 12 20 #A
SLEEP 0 mode
Supply Current in Vpp=5.5V _ 0.5 10
STOP mode Vin=53Vv/§2V :
Note 1. Typical values show those at Topr =25°C, Vpp =5V
Note 2: Input current (1, I1N2); The current through pull-up or pull-down resistor is not included,
Note 3: Ipp does not include Iger current.
Note 4: The supply currents of SLOW 2 and SLEEP 2 modes are equivalent to IDLEO, 1, 2.
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A/D Conversion Characteristics

(Vss=0.0V,Vpp=4.5t0 5.5V, Topr = - 40 to 85°C)

Parameter Symbol Condition Min Typ. Max | Unit
Analog Reference Voltage VAREF Vpp-1.5 - Vop v
Power Supply Voltage of A Voo v
e VoD
Analog Control Circuit
Analog Reference Voltage Range DAV arer 2.5 - - v
Analeg Input Veltage Van Vss - VAHEF \%
Power Supply Current of Iner Vpo=Avpp=Varer=5.5V . 0.6 1.0 mA
Analog Reference Voltage Vss=0.0V
Non linearity Error - - +4
Zero Point Error Vpp=451055V, Ves=0.0V - -
LSB
Fuil Scale Error Avpp=Vaper=5.0V - -
Total Error - - +8
{Vss=0.0V,Vpp=2.7to 4.5V, Topr = - 40 to 85°C)
Parameter Symbol Condition Min Typ. Max Unit
Analog Reference Voltage Varer Vpp-1.5 - Voo v
Power Supply Voltage of v
o CPP yvon 9‘ Avop DD v
g Cantrol Circuit
Analog Reference Voltage Range AV pger 2.5 - - v
Analog Input Voltage VAN Vss - VAREF v
Power Supply Current of Vop=Avpp=Varep= 4.5V . 0.5 0.8 mA
Analeg Reference Voltage Irer Ves=0.0V ’ )
Non linearity Error - - 4
Zero Point Error Vpp=2.7t0 45V, V=00V - - t4 .
Full Scale Error Avpp=Varer=2.7V - - t4
Total Error - - 8
{(Vss=0.0V,Vpp=1.81t02.7V, Topr= — 40 to 85°C)
Parameter Symbol Condition Min Typ. Max Unit
Analog Reference Voltage V AREF Vpp-0.9 - Voo v
Power Supply Voltage of A ‘ Ypp v
Analog Control Circuit Voo
Analog Reference Voltage Range AVager 1.8 - - v
Analog Input Voltage Vain Vs - Varer v
Power Supply Current of Vop=Aypp=Varer =27V _
Analog Reference Voltage Irer Vss= 0.0V 0.3 0.5 mA
Non linearity Error - - t4
Zero Point Error Vpp=1B8to27V,Ve=00V]| - - t4
d LSB
Full Scale Error Aypp=Vapgr= 1.8V - - 4
Total Error - _ +g8
Note 1: Total errors includes all errors, except quantization ervor.
Note 2: Conversion time is different in recommended value by power supply voltage.
About conversion time, please refer to "2.10.2 Register Framing”,
Note 3: Please use input voltage to AIN input Pin in limit of Vager- Vss.
When voltage of range outside is input, conversion value becomes unsettled and gives affect to other channel
conversion value.
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A.C. Characteristics (Vss=0V,Vpp=4.5t0 5.5V, Topr= -40to 85°C)
Parameter Symbol Condition Min Typ. Max | Unit
NORMAL 1, 2 mode
Machine Cvcle Ti ) IDLED, 1, 2 mode 025 - 4 p
chine C mme
achine Syde Y TsLow 1, 2mode
117.6 - 133.3
SLEEPQ, 1, 2 mode
High Level Clock Pulse Width tweh For axternal clack aperation (XIN input) : 3135 _ ns
Low Level Clock Pulse Width twel fe=16 MHz ’
High Level Clock Pulse Width twcH For external clock operation (XTIN input)
: fc=32.768 kHz - 15.26 - 4
Low Level Clock Pulse Width twel, .

(Vss=0V,Vpp=2.71t04.5V, Topr= -40t0 85°C)

Parameter Symbol Condition Min Typ. Max Unit
NORMAL 1, 2 mode
0.5 - 4
. \ IDLEO, 1, 2 mode

Machine Cycle Time <y s

S5LOW 1, 2 mode

1176 - 1333

SLEEP 0, 1, 2 mode
High Level Clock Pulse Width twel | For external clock operation (XIN input) _ 625 ns
Low Level Clock Pulse Width twel fc=8MHz ’
High Level Clock Pulse Width twcH For external clock operation (XTIN input)

- fc=32.768 kHz - 1526 - o

Low Level Clock Puise Width twel .

(Vss=0V,Vpp=1.8t02.7V, Topr= - 40 to 85°C)

Parameter Symbol Condition Min Typ. Max Unit
NORMAL 1, 2 mode
. . IDLE 0, 1, 2 mode 0.95 B 4

Machine Cycle Time tcy fr.3

SLOW 1, 2 mode
117.6 - 1333

SLEEP O, 1, 2 made

High Level Clock Pulse Width WEH | For external clock operation (XIN input) 119,05 ns

Low Level Clock Pulse Width twek | fe=4.2MHz - ) -

High Level Clock Pulse Width twcH For external clock operation (XTIN input) 15.26 P

Low Level Clock Pulse Width twel | fe=32.768kHz - : -

Timer Counter 1 input (ECIN) Characteristics | (Vg5 =0V, Topr= — 40 to 85°C)

Parameter Symbol Condition Min Typ. Max Unit
Frequency measurement mode | Single edge count - - i6
Vpp=4.5t05.5V Both edge count - -
: . Frequency measurement made | Single edge count - -
TC1 input {ECIN inpul) t 8 MHz
s T ypp=2.7t04.0V Both edge count - -
Frequency measurement mode | Single edge count - - 42
Vpp=18t02.7V Both edge count - - )
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DC Characteristics, AC Characteristics (PROM Mode) | (Vss=0V, Topr= - 40 to 85°C)

(1) Read operation in PROM mode

Parameter Symbol Conditions Min Typ. Max Unit
High level input voltage (TTL) Vina 2.2 - Vee v
Low leve input voltage (TTL) Via 0 - 0.8 \Y
P ) v
SRRy o 4.75 5.0 5.25 v

Power supply of program Vpp
Address access time tace {Vec=5.020.25V - 1.5tcyc + 300 - ns

Iﬁote: tcyc =500 ns at 8 MHz

Al6to AD

A

X

NN\

LT

NN

LTI,

tacc

D7 to DO

AL

Data output

Xl——
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(2) Program operation (High-speed) (Topr=25%5°C)

Parameter Symbal Canditions Min Typ. Max Unit
High level input voltage (TTL) ViHa 2.2 - Vee v
Low leve input voltage (TTL) Vig 0 - 0.8 v
Power supply Vee 6.0 6.25 6.5 v
Power supply of program Vpp 12.5 12.75 13.0 v
Puise width of initializing program trw | Vec=6.0V 0.095 0.1 0.105 ms

High-speed program writing

Alto A16

= M

— F
OE /

Unknown H Input data )—

b7t D0 e
<lw,

-t

Write Lo

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 Vec.

Note2 : The pulling up/down device on the condition of Vpp=12.75V % 0.25 V causes a damage for

Note3 :

the device. Do not pull up/down at programming.
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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P-LQFP64-1010-0.50 Unit: mm

12.080.2
10,040.2

| HRAAFRRARRRAR
24 HRAR .
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P-QFP64-1414-0.80A Unit: mm
17.240.2
14.040.2
48 33
g{ ,::::::::::::::::
St—4omf =32
=i O =
84 = 7 =7
LR |
1 16
1.0 035i0.‘|
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