TOSHIBA TMP87PM43

CMOS 8-Bit Microcontroller
TMP87PM43N

The 87PM43 is a One-Time PROM microcontroller with low-power 256K bits (a 32 Kbytes program memory)
electrically programmable read only memory for the 87CK43/M43 system evaluation. The 87PMA43 is pin
compatible with the 87CK43/M43. The operations possible with the 87CK43/M43 can be performed by
writing programs to PROM. The 87PM43 can write and verify in the same way as the TC57256AD using an
adaptor socket BM1163 and an EPROM programmer.
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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
entitied 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 10 their inherent electrical sensitivity and vulnerability to physical stress.
It is the respomsibility of the buyer, when utilizing TOSHIBA products, to observe standards of safety, and to avoid
stuations 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 conditions set forth in the TOSHIBA Semiconductor Reliability Handbook
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 pmp-ertﬁ or other rights of the third
parties which may result from its use, No licernse is granted by implication or ot s under any intellectual
property or other rights of TOSHIBA CORPORATION or others,

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

Purchase of TOSHIBA I’ C components conveys a license under the Philipe I* C Patent Rights to use these
components in an I° C system, provided that the system conforms to the I¥ C Standard Specification as defined by
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TOSHIBA TMP87PM43

Pin Function
The 87PM43 has two modes: MCU and PROM.

(1) MCU mode
In this mode, the 87PM43 is pin compatible with the 87CK43/M43 (fix the TEST pin at low level).

(2) PROM mode

Pin Name . Pin Name
e Input/Qutput Functions ne

(PROM mode) (MCU mode)
Ald 10 AB
TS TTY AT PIPTTY PROM address inputs

AT to AD

D7 to DO PROM data inputioutputs

Chip enable signal input  (active low)

Output enable signal input  (active low)

+12.5VI5V (Program supply voltage)
+5V

oV

PROM mode setting pin. Be fixed at high level.

PROM mode setting pin. Be fixed at low level.

-4 Connect an 8 MHz oscillator to stabslize the internal state.

0V (GND)
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TOSHIBA TMP87PM43

OPERATIONAL DESCRIPTION

The following explains the 87PM43 hardware configuration and operation. The configuration and functions
of the 87PM43 are the same as those of the 87CK43/M43, except in that a one-time PROM is used instead of
an on-chip mask ROM,

The 87PM43 is placed in the single-clock mode during reset. To use the dual-clock mode, the low-frequency
oscillator should be tumed on by executing [SET (SYSCR2). XTEN] instruction at the beginning of the
program.

1. OPERATING MODE
The 87PM43 has two modes: MCU and PROM.,

1.1 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 87CK43/M43 (the TEST/ VPP pin cannot be used open
because it has no built-in pull-down resistance).

1.1.1  Program Memory
The 87PM43 has a 32 Kbytes (addresses 8000y to FFFFy in the MCU mode, addresses 0000y to 7FFFy in the
PROM mode) of program memory (OTP).

When the 87PM43 is used as a system evaluation of the 87CK43/M43, the data is written to the program
storage area shown in Figure 1-1,

G’QUDH muH
8000 8000 0000,
Program Program
EFEF FFFF TEFF
MCU mode PROM mode
8743
(a) ROM Size = 32 Kbytes
0000,
: 0(!00“ Don‘tuse
A‘EI'OU 2';_!00
; Program : Program
FEEE TFFF
87CK43 PROM mode
87PM43

(b) ROM Size =24 Kbytes

Figure 1-1. Program Memury Area

Note :@ Either write the data FFy to the unused area or set the PROM programmer to access only the
program storage area.
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TOSHIBA TMPE7PM43
Electrical Characteristics
Absolute Maximum Ratings W =0V)
Parameter Symibol Conditlons Ratlmgs Unit
Supply Woltage Voo -03toB.5 W
Program Valtage Wpp TEST # VPR =03t i3 W
Input Valtage Virg =030 Vpp+ 0.3 W
Voury | Pors PO, P1, P21, P22, P60 1o PES, RESET, XOUT | -03taVpn+0.3
Qutput Veltage W
Vaure | Poris P20, PGE, PET, PT -03t0Vpn+03
Output Current (Per 1 pin} Iy Ports PO, P1, P2, P&, PT 3.F mA,
Qutput Current (Total) Elgymy | Ports PO P1, P2, P, PT 120 A,
Powwver Disapation |Tops = 70°C] P G600 i
Soldering Temperature (tirme) Tsld 260 (105) *C
Storage Temperature Tstg — 55 to 125 i
Operating Temperature Tapr = 30 to 70 h™

Nota: The absolute masimum ratings are rated values which must not be axcesded during operation, even for an instant, Aoy
e of ihe rabings must not be exceeded. IF any abiolule maximum raling it exceeded, a device may break down or ifs
performance may be degraded, causimg it to catch fire or explode reswlting in injury to the wser.  Thus, whan designing
products which include this deice, ensune that mo alsolute maximom rating vialue will ever be exceeded.

Recommended Operating Conditions

Ve =0V, Topr= - 3010 J0°C)

Parameter Symbaol Fins Comnditions Mim ha Unit
HORRAALT, 2 mode
fem 8 MHz 45
IDLE1, 2 miode
Supply Voltage Yoo f5= SLOWY mode 27 55 W
32.768kHz | ¢\ EEp mode '
STOP moda 20
""IIHI EIH'FIZ hﬁl’.‘l‘ﬁii il"lpll.lt - UDDHQ.TD
"'Ill:ll:l =45
Inpast High Voltage WiHa | Hysteresis imput Vppx 075 Voo W
Wik Vop<d4.5Y Vpp= 0090
WiL1 Except hysteresis input ) Voo = 0.30
T Vop= 4.5
Inpart Low Voltage ViLr Hysteresis input 1] Voo = 0.25 W
lI|I'||3_ 'I.|'|:||:|_{||_5.'|.|' ".Irnn.:l{u.1ﬂ
fc XIN, XOUT Vpp=4.21053Y% 20 a.0 MHz
Clock Frequency
fs XTiN, XTOUT Vpp=2.Tta 5.5 0.0 3.0 kHz

Note 1 The recommended operating conditions for a device are operating conditions wunder which it can be guaranteed that
the device will operate as specified. M the device & wied under operaling comdifions ather than the recommended
operatimg condittons (supply voltage, operating temperature ramge, specified ACDC values etc ), malfunction may
occur. Thus, when designing products which fnclude this device, ensure that the recommended aperating canditions
for the dewvice are always adbered to.
Nofe 2 fc: The condition of power supply veltage i limited fo 8ROBMALT, NORMALZ, IDLET, and [DLEZ mode,
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TOSHIBA TMP87PM43
D.C. Characteristics Wi =0V, Topr= - 30t 70°C)
Parameter Symibol Firs Conditicns Mim | Typ. | Max | Unit
Hystaresis Voltage Whg | Hystaresis inpuis - 0.4 - W
gy TEST
B Vpp=55V
Input Current lirga Open drain ports, Tri-state pors 'l-"|[:.|[:l S EVIDY - - £33 | pA
gz | BESET, 5TOF

Input Resistance Ry | HESET o0 | I3 | 450 | kD
Qutput Leakage g | Sink open drain ports V=55V, Vour=5.5V T

rrent
Qutput High Veltage Vosr | Trisstate ports Vpop=4.5V¥, lgp= =0.7ma | 4.1 = = W
Dutput Low Valtage Voo | Except XOUT Voo= 4.5V, lg = 1.6mA - - 04 | v
Supply Current in Ve =55 _
NORMAL 1, 2 modes He iy 12 18 .
hpp‘?curr‘nt in fs=32.768 kHz 45 6 m
IDLE 1, 2 modes V= 53V/02V = .
Supply Current in
SLOW mode oo Von=3.0V - | a0 | e
PRy — fu = 32.768 kHz Ay

PRy Lurrent in V=2 8w/ 02V -
SLEEP mode " 5]
Supply Current in Voop=55% _
STOP mode V=53V 0.2V i I Kse

Coafarned.

MNote 1. Typical valuwes show those st Topr =25, Vpn=5W.
Mote 2; Inmput Cwrrent fpge Ly The current throwgh resistoris not incdleded, when the inpet register (pull-up or pull-down) is

A7 D Conversion Characteristics

[Wee =0V, Voo =4.51t0 5.5V, Topr= - 30ta 7°C)

Parameter Symbol Ciorediti oo iin Tvp. ha Unit
Analog Reference Voltage Varer | Vopsd4.5W, Vgm0 Wpo—1.5 - Voo W
Analeg Reference Woltage Range AV apsr 30 - - ]
Analog Input Voltage Range Vain W — Vaner L
Analog Supply Current Igpr - 0.5 1.0 ma
Manlirseanty Erros - - +1
Zero Point Erres Vipp=50V, Vo =>0.0004Y _ _ 21 L%E
Full Scale Error Varer® 5,000V — - + 1
Total Errar - - t2
MNote T s Vagrr= Vargr— Vig
Nate 2 Quantizing effor 15 sot contained in thase errors.
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TOSHIBA TMPE7PM43
A.C. Characteristics (e =0W, Vpp=4.5t0 5.5V, Topr= - 3010 70°C)
Parameter Symbol Conditions MR Tvp. ha Unit
In NORMALT, 2 modes
0.5 - 10
Machine Cycle Time t in IDLEY, 2 modes "
I I
Y “ In SLOWY miode )
117.6 - 133.3
in SLEEP mode
: 50 - - ns
Lowr Level Clack Pulse Width try | INinput), fo=8MHz
High Level Clock Pulse Width YwsH | For external dock operation 4.7 _ B 5
Lows Level Clock Pulse Width tagy | KTINingut), fs= 32,788 kHz

Recommended Oscillating Conditions | (Vi =0V, Vpp=4.5105.5V, Topr= - 30 to 70°C)
—_— Recommended Constant
Paramater Dscil latar Orcillation Recommended Oscillator
Frequency Cy Ca
8 mHz KYRCERS KERE.OM
Ceramlc Resonator KYDLERA KERA.OMS 30 pF 30 pF
) 4 MHz
High-frecuency MURATA C584 DASG
Osclllation
& MHz TOYOOOM 210B 8.0000
Crystad Oscillator 20 pF 0 pF
4 MHZ TOY OO 204E 4.0000
Levwe-fracueency
il 2 7EELKH MK Bl -38T 15 pF 15 pBF
Owcillation Crystal Oscillator 22,768 kHz Sp Ep
I )(H ﬁ xﬂr
¢ fl € == L,
1) High-frequency Oscillation {3] Low-frequency Osdillation
Mote:  Anelectrical shield by metal shield plate on the surface of the IC package should be recommendablie in order fo

prevent the dewvice from the high eleciric fieldstress applled from CRT (Cathode Ray Twbe) for continuous
reliable operation.
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TOSHIBA TMPB7PM43
D.C./A.C. Characteristics (PROM mode) | (WVi=0V)
(1) READ OPERATION (Topr=0to 70°C)
Parameter Symbal LConditions i Twp. Bl a Uit
Input High Yaltage Wi Vgo=0.7 = Vo W
Input Lowe Valtage Wiig 0 - Weex0.12 W
Power SUpply Voltage Ve ars - 60 v
Prosgram Power Supply Voltage Ve . .
Ackdress Access Time tare | Verm 502025 - 1,5teye + 300 - (5
Add oAl X
a L
N LI,
. Lare .|
| |
Hi-Z
07 to DO

Data uutplu %

2

Timing Waveforms of Read Operation
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TOSHIBA TMPE7PM43

{2) High-Speed Programming Operation (High-Speed Programming Mode- I ) (Topr =251 5°C)

Parametar Symbaod Cioanetdi tigunes. iy Tvp. [LEY Limit
Inpart High Woltage Ving V=07 - Vi W
Input Loww Vaoltage WiLa i} - Wi = 12 W
Power Supply Voltage Vi 575 60 b.25 W
Program Powner Supply Voltage Vg 12.0 125 13.0 )
Initial Program Pulss Widih ey :: : ?f::uifuv 085 1.0 1.05% s

AldtoAD

o —

Hi=Z
D7 to DO Llnknuwn In|:lut Dutput >—( Input }
WEP
Program
Program wirify Program
- Initial program - Additignal program

Timing Wavefarms of Programming Operation

Note T: When Ve power supply is turned on or after, Vigp must be increased.
When Vi power supply is turned off or before, Vg must be decreased.
Note 2: The device must not be set to the EPROM programmer or picked up from it under applying
the program voltage (12.5V 0.5 V) to the Vg pin as the device is damaged.
Note 3: Be sure to execute the recommended programing mode with the recommended programing
adaptor. Ifa mode or an adaptor except the above, the misoperation sometimes occurs.
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TOSHIBA TMPE7PMA43
{3) High-Speed Programming Operation (High-Speed program mode-11) (Topr = 25 1 5°C)
Parameter Symibod Conditions Mir Typ. [UEH Lmit
Input High Voltage Wina Voo 7 - Vic )
Input Lesw Waoltage ViLa i - Wer =12 W
Supply Voltage Vee .00 6.25 B.50 v
Program Supply Voltage Ve 12,50 1275 13.0 )
. . Ver =625V 035,
Initial Program Pulse Width touy Vpe = 12.78 $0.38Y 0.095 0.1 0,105 FRS

4
Aldto Al
ot / JI /

—
DT to O Unknowmn )—( Imput )--('Dutput }—
VPP
Prosgrarm
Program wigrify
_ Initiad program

Note 1: When Ve power supply is turned on or after, Vipp must be increased.
When Vi power supply is turned off or before, Vi, must be decreased.

Note 2: The device must not be set to the EFROM programmer or picked up from it under applying the
program voltage (12.75 V £0.25 V) to the Vg pin as the device is damaged,

Note 3: Be sure to execute the recommended programing mode with the recommended programing
adaptor. If a mode or an adaptor except the above, the misoperation sometimes occurs.
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