TOSHIBA TMPE7PHA0A/PMADA

CMO% 8-Bit Microcontroller
TMP87PH40AN, TMP87PHA0AF, TMP87PM40AN, TMPB7PMA0AF

The B87PH40A is a One-Time PROM microcontroller with low-power 128 K bits (16 Kbytes) electrically
programmable read only memaory for the B7CE40/CCANCHAD system evaluation. The 87PMA0A is a One-time
PROM microcontroller with low-power 256 K bits (32 Kbytes) electrically programmable read only memaory
for the 87CKA0A/MA0A system evaluation., The 8YPHA0APMADA are pin compatible with the
S7CEA0CCADCHAVCKADA/CMADA. The operations possible with the 87CBA0/CCANCHAD/CKADACMADA can
be performed by writing programs to PROM. The 87PHA0APMA0A can write and verify in the same way as
the TCS7256AD using an adaptor socket BM1136/BM1137 and an EPROM programmer,
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W For a discussion of how the reliability of microcontrollars can be predicted, plesse refer to Section 1.3 of the chapter
entithed Quality and Reliability Assurance fHandling Precautions, _ _

W 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 wulnerability to physical stress.
It is tha resporsibility of the buyer, when utilizing TOSHIBA products, to observe standards of safety, and to avosd
utuationd in which a malfunction oF failure of a TOSHIBA product could csuse low of human life by Injury or
damage to property. In developing your designs, please ensure that TOSHIBA products are wsed within specified
operating ranges as set forth in_ the most recent products specifications. Alse, please keep in mind the precautions
and conditions sat forth in the TOSHIBA Semiconductor Reliatility Handbook
The products described in this document are subject to the foreign exchange and foreign trade laws.
The infarmation contained herein ls grmnt-ed only as a guide for the applications of our products. Mo resporsibllity
is assumed by TOSHIBA CORPORATION for any infrimgements of intellectual property or other rights of the third
partias which may result from its we. Mo liceese s granted by implication or mfbenuiw under any intellactual
Enap_nrql or other rghts of TOSHIBA CORPORATION or othiérs,

@ The information contaimed hereln is subject to change without notice.
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TMPE7PHA0A/PMADA

Pin Assignments (Top View) - (2)
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TOSHIBA TMPE7PHA0A/PMADA

Pin Function
The 87PH40A/PMA404 have twa modes: MCU and PROM.

(1} MCU mode
In this mode, the 87PHA0APMA0A are pin compatible with the 87C840/CCA0CHAD/CKA0ACMA0A
{fix the TEST pin at low level).

(2} PROM mode

Pir Marm . Pir Marm
(PROM mode) input/Qutput Functions (MCL mode)
Ald 1o AR Fre to FTO
nput PROM addressinputs
AT to AD FG7 1o FEO
LY to DO 0 FROM data inputioutputs FO7 1o FOO
CE Chip enable signal input  [active low) P13
Input
OF Output enable signal input  {active low) P14
VPR + 128/ 5 (Program supply voltaga) TEST
WiC Power supply + 5 vDOo
GHND o WS4
FI7 1o P30
P47 to P40 Pull-upwith resistance for input processing
P54 to FS0
P11
P L) FROM mode setting pins. Be fixed at high level.
P
P17 to P15
P12, P10
o e PROM mode setling pins. Be fixed of low lewel,
P22, P20
RESET
=M | t
................... sk oL Conmect anm BMHz oscillator 1o stabilize the internal state.
=ouT Qutput
WAREF
e Ponarer Supply 04 (GHD)
WASS
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TOSHIBA TMP87PHA0A/PMADA

Operational Description

The following explains the 87PHA0APMADA hardware configuration and operation, The configuration and
functions of the 87PHA0A are the same as those of the 87CB40/CC4A0/CHAD, 87PMADA are the same as those of
the 87CKA0A/CMA0A, except in that a one-time PROM is used instead of an on-chip mask ROM.

The 87PHA0A/PMADA are placed in the single-clock mode during reset. To use the dual-clock mode, the low-

frequency osdllator should be turned on by executing [SET (SYSCR2). XTEN] instruction at the beginning of
the program.

1.  Operating Mode
The §7FHA0APMADA have two modes: MCLU and FROM.

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 87C8A0/CCA0/CHAN/CKA0ACMAQA (the TEST / VPP
pin cannot be used open because it has no built-in pull-down resistance).

1.1.1 Program Memauory
The B7PH40A has a 16 K x B-bit (addresses C000y to FFFFY in the MCU mode, addresses 4000y to 7FFFgin
the PROM mode), the 87PMA0A has a 32 K x 8-bit (address 8000y to FFFFY in the MCU mode, address
0000y to 7FFFy in the PROM mode] of program memary (OTP),
To use the 87PHA0APMADA as the system evaluation for the 87CEA0/CCAN/CHAD/CKADACMADA, the
program should be written to the program memaory area as shown in Figure 1-1,
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TOSHIBA TMPE7PHA0A/PMADA

Electrical Characteristics

Absolute Maximum Ratings Wy =0V
Parameter Symibol Conditions Patirmgs Unit
Suppdy Woltage Vap -03ta? W
Program Voltage Wpp TEST # Yo pin =03t0 3.0 W
Input Yoltage Vin = 0.3t Von+ 0.3 1)
E t wank 1 elairy pin tinelude P2 &
OutputVostae :ﬂun EEr?EFI" ank open drain pin , but ingud [ ,;,If :,;:,,D +0.3 y
QU | gink apen drain pin except port P2, RESET Aol
loury | Poris PO, P, P2, P4, PS, PG, FT £
Output Current (Per 1 pin) Friufy
lpure | PortP3 30
Output Current (Totsl) Zipyr | Poris PO, P1, P2, P4, PS5, PG, PT 120 .
Elgyry |PortP3 120
Pawer Dissipation [Topr = 70°C] - TRAPSTPHADAMN/PREADAN 600 i
THAPETPHADAF/PMADAF 250
Soldering Temperature (tirme) Tald 280 (10s) “C
Storage Temperature Tstg - 55 1o 125 i
Operating Temperatura Topr = 30to F0 L

Mate: The absolwte masimum mnﬁ are rated values which must not be exceeded durimg operation, even for an instant. Any
ane of the ratings must not be excesded. I any absolute maximum rating is excesded, & device may break down or its
performance may be degraded, causing it fo cafch fire or explode reswlting in injury fo the user. Thus, when designing

progucts which include this devics, ensure that no absalite maximum raling value will ever be exceaded,

Recommended Operating Conditions | (Vss=0, Topr= - 30 to 70°C)

Parameter ‘Symibol Fins Conditions Mim Max Unit
NORKALT, 2 mode
fem 8 MHz 45
IDLET, 2 rmode
NOAMALY, 2 mode
fc=4.2 MHz
Supply Voltage Yoo IDLE1, 2 mode 27 6,0 W
fam SLOWN i ot
5TOP mode 20
Vigy | Except hysterasis input Vppx 070
. Vpp= 4.5
|I"||:H.l't Higl"l Wil tage '||Ir||.|] HH‘I:ETE.'.IH InpUL 1|||'|3|:| xT5 '||I'|:||:| W
"ul'||.|3 "J'D.D'ﬂ 4.5 UDD}E'D.ED
Wit Except hysteresis input ) Vop =030
— Vpp= 4.5
Inpast Loww Valtage Vi | Hysteresis input q Yopx0.25 W
II|I'||3 'I-I'nn.i: 4.5 "-Iru.u.xl:l‘”]
Von=4.5106W 8.0
fc HIN, XOUT {4 MHz
Clock Frequancy Vopp=24TtoBY 4.3
Ts XTIN, XTOUT 0.0 3.0 kHz

Nate 1 The recommended aperating comditions fior 3 dewice wmrﬂng comditioes under which it can be guaranteed that
the device will npe.rate a5 ifiad. If the device i under operating comditions other than the recommended
upﬁihr]!gmmndrtmns mﬂagq, uperatmg temnperature range, specified ACIDC values efc ), malfunction may
QECLF witich include this device, ensirre thal the recommended aperating condilians
For the dewvice ans afwap: ereu'tn.

Nate 2: Clack fraquency f¢ : Supply valtage range i specified in MORMAL mods and IDLE mode.
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TOSHIBA TMPE7PHA0A/PMADA

D.C. Characteristics {Myg =0, Topr= - 30to 70°C)

Paramater aymbal Fins Conditions Min | Typ. | Max | Lini

Hystarasis Voltage Vg Hysterssis inputs Voo =50V - 0.9 - W
g1 | TEST
Open draln ports and Vop = 5.5
Imput Current lec tnF_:ﬁ,_am E"l':ﬁ - - £z | A
W= 5 STV
lpz RESET, STOP

Input Resistance Rmz | RESET 100 | 220 | 450 | kD
0 Leakage ILD‘I ﬂ“ﬁ dirain ports '|||'|:||:|'- ESW WVOUT = 55V - - 2 ll-rn.
Currant hoe | Tri-state ports Vop = 5.5V, VOUT = 5.5W/0Y - - £2
ﬂl,.ll.pl,l‘: ngh 'l.l'ﬂltﬂg‘ "'I.CIHI Tri=gtate ports '|||'|:||:| =4 5y, ICIH = = 1, 7 Friy 41 - - "
Qutpart, Lo Valtage VoL Except XOUT and port P3 Voo = 4.5V, I = 1.6mA - - 04 W
ﬂl,.ll.pl,l‘: Lewaw CurrgAL ICIL3 Powrt P3 UDD--ﬂ-.EU, II|I'|:“_ = 1.0V - 20 - al:s
Supply Currentin Vpp = 5.5W BTPHADA, - ] E3
MORMAL 1, 2 mode fc=8MHz BIPIE08 - 12 18
Supply Currentin fs=32.768 kHz |[B7PHA0A - 4 5 .
IDLE 1, 2 mode Wiy = 530 .2Y [8TPMADA - 4.5
Supply Currentin Vip = 3.0W _
SLOW mode oo f5= 32,768 kHz sl B
Supply Currentin Vi = 2BV .2 _
SLEEP mode 15 | 3 | s
Supply Currentin Vpp = 5.5W
STOP mode V= 5.3V/0 2V o e L

Notel: Typical valwes show those gt Topr=25%.
Note 2: Input Current Iy, lpgg ; The current throwgh pull-up or pull-down resistor i nad included|
Note 3: 10D ; Eecept far lger

A7 D Conversion Characteristics (Vee =0V, Vpn=2.T1t0 5.5V, Topr = - 30 to F0°C)
Paramates Symibeol Conditions Min Ty, Max Uit
"l".n.ﬂ:ﬂ 2.7 - 'ﬁ"[;[:
Analog Reference Voltage Vaper = Wagg = 2.5V W
Vaag Wi - 1.5
Analog Input Yoltage Wam Woags — Wampr i
Analog Supply Current Inr Vargr= 55V, Vag =00V - 0.5 g mA,
Wonlinearity Error Vpp =50V, Ves=0.0V - - £1
W aper = 5000
Zero Poirt Error Vags =0.000Y - - £
ar LSE
Full Scale Error Vpp= 2.7V, V= 0.0V - - £1
Vaper = 2700
Total Error Vags = 0000V - - £ 3

Node : The abowe errors has no quantizing ermor. |
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TOSHIBA

TMPE7PHA0A/PMADA

&.C. Characteristics

(Vg =0V, Vop=4.5t06.0V, Topr= - 3010 70°C)

Parameter Symibnl Conditions fdin Typ. Max Unit
In NORMALT, 2 modes
0.5 - 10
Mach et . In IDLE1, 2 modes
roe Cycle Time
ey & I SLOAW roele "
117.6 - 133.3
In SLEEF mode
High Level Clodk Pulse Width bwcH | For external dock operation
. 50 - - i}
Law Level Clock Pulte Width L (XINinput), fc=8KHz
High Level Cleck Pulse Width YwiH | For external clock operation 4.7 _ _ s
Low Level Clock Pulse Width tys, | XTINinput), fs= 32.768 kHz
Recommended Oscillating Conditions | (Vig=0V, Vpp=45t06.0V, Topr= - 30 to 70°C)
_— Recommended Constant
Paramater Qi lartor Crcillation Recommended Oscillator
Fraquandy Ly 2
K OCERS KBEBE.OM
BMHz
Cerarnlc Resonator F0pF 30pF
High-fraguency K CREERA, KERA.OMS
CHcillation 4MHz
MWL AT Chad DG
BHZ TO DD 2108 8.0000
Crystad Oscillator 20pF 20pF
AMHz TOY OO 204E 40000
Loww-fraguency
i P -JHT
Oscillation Crystal Oscillator 32,768 kHz MWDK =38 15pF 15pF
XTIN ETOUT
AL xouT ﬁ ﬁ
|
0 ) Lk )
(1} High-frequency Oscillation (2} Low-frequency Oscillation
Note:  When ussd in high electric field such a5 a picture tube, the package is recommended to be electrically
shleloled to malnfain a réegwlar operatian,
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TOSHIBA TMP87PHA0A/PMADA

D.C./A.C. Characteristics (PROM moda) | (Ve =0V)
(1) Read Operation (Topr= - 30ta 70°C)
Parameter Symbal LConditions M Twp. B a Uit
Input High Yoltage Wiig Vo= 0.7 = Ve W
Input Lo Valtage ViLg i - Mpe w012 1Y
Poverr Supply \Voltage Veo 475 5.00 515 y
Prograrm Power Supply Voltage Vep Vee— 0.6 Ve Ve +1006
Address Access Time tace | Veew 5.0+ 0.25¢ - 1. 5tcye + 300 - e

Mote: bepe = 500 s at § MAz

AldtoAD X
c N W;
o LI

LaArE

Hi-&
—_ R /)

Timing Waveforms of Read Operation

{2} Program Operation (High-Speed Write Mode -1 ) (Topr=25£5°C)

Parameter Symibod Conditions i Typ. (B Lnit
Input High Voltage Wiy Ve 07 - Ve W
Input Lo Yaoltage YiLa i - W =12 W
Pavwvisr Supply Valtage Vier 575 6.0 625 W
Program Poweer Supply Valtage Ve 12.0 1.5 13.0 v
Initial Program Pulse Width Lo E:j : ?;’::;_':55 U”' (.95 1.0 1.05 ms
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TOSHIBA TMP87PHA0A/PMADA

Ald to Al i:

TR
. L/

D7toD0  Unknown )—{ Input )..{D"tput >_{ et } Hi-Z
VPP M% ﬁﬂm

Proqram
. Program | = werify Frogram

Initial program - Additional program o

Timing Waveforms of Programming Operation

Mote 1: When Ve power supply is turned on or after, Vpp 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 EPROM programmer or picked up from it under applying the
program voltage (12.5V 2 0.5 V) to the Vpp pin as the device is damaged.

Naote 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 ocours.
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TOSHIBA TMP87PHA0A/PMADA
{3) Program Operation (High speed write mode -11'} (Topr = 25 £ 5°C)
Parameter Symibenl Conditians Min Typ. Mz Unit
Input High Voltage ViHa Vee 0.7 - Wer W
Inpait Losw Woltage ViLs ] - Wi k12 W
Supply Voltage Wioe 600 6.25 6.50 W
Program Supply Voltage Yrp 12,50 1275 130 W
Initial Program Pulse Width Yoy E“f&] 2215;: 1: |nﬁ2§;ﬁ 0.095 o1 0.105 ris
14 oD }l: X:
E AH?
oF i JI /
—_—
D7teDl  Unknown »={ DI < DO [—
WER
Program
Program war fiy
. Initial program N

Note: DO Dats cutput (00 to 17}
OV Data input (10 b I7)

Note 1: When Vi power supply is turned on or after, Vg must be increased.
When Ve 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 (12.75V % 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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