TOSHIBA TMP87PHA48/PM4S

CMOS 8-Bit Microcontroller
TMP87PHA8U/DF, TMP87PMA48U/DF

The TMP87PH48 is a one-time PROM microcontroller with low-power 128 Kbits (16 Kbytes) electrically
programmable read only memaory for the TMP87CH48 system evaluation. The TMP87PM48 is a One-time
PROM microcontroller with low-power 256 Kbits (32 Kbytes) electrically programmable read only memory for
the TMP87CMAE system evaluation. The TMPB7PHAB/PMAB are pin compatible with the TMP87CH48/CM48.
The operations possible with the TMPB7CHA8/CM48 can be performed by writing programs to PROM. The
TMP87PHAB/PM4A8 can write and verify in the same way as the TC57256AD using an adaptor sockets
EM11117/BM11147 and an EPROM programmer.

Product No. RO RaM F‘&ﬁ:-ﬂg& Adapter Socket
TMHTPH“” - 16 K x B bits 512 x B bits P-I.QFPH-‘IDIMEG A - BF!".I .l.‘.‘? —
TRPET7TPHABRDF P-QFP63- 14140 804 ExI11147
TWMPET P- 101 A 11117

TMPB7PHABU
TMFE7PMABL

P.QFP64-1414.0.804

TMPETPHASDF
TMPBTPMABDF

IFAaRIE

i Thi informatos contained Barem is sbiect 10 changs withaut notice
The informaton cootaiimd Ferer is piosventad anly o a guide Tor the apdlcativnn of our produits. Mo respamibality & asomed by TOSHIBA For any
iﬂfﬁmiﬁﬂ IF"FI“'I'I‘H O ot righvts of the thind parthes wihich may resul From its use. No likerse & granted by Implication or Othe rwise undar 3y patent
o paatent reghvis of TOSHIBA or others o . ) ) )

@ TOSKIRA i3 continyally working to improve the quality and relisbility of its products. Nevertheless, semiconductor devices in general can matfunction
oF Tail Salr Lo Wbl afifsirdent Slelirical Serditivity an 1'!.||I'|lil'-lh|ia 10 phiyiical strddd. M & Chi refpond biny of the buper, whdn ulite TOSHIRA

oducts, to comply with the standards of safety im making a safe design for the estire symem, and 1o avoid situations in which a malfunction or
athore of such TOTHIBA prodacts could cavse loss of human $te, bodiy injury or damage t-:rﬁrupqrhr.
In giweopng o nh. please émyure that TOSHIBA producty are umd within ) od Operating rangés sy et forth in the most nicemt
TOSHIBS pioducts fﬁn atedre Abo, pleas keop in mind the preceations asd condbons st forth m the "Randhing Gude Tor Sermadonductan
Devices,” o "TOSHIRA Semiconductor Relabilny Handbook™ #ic.

@ The TOSWIEA prodycts listed in ths document are jntenced for mage in general ebectronics applicsbons (computer. personal equipment, office
eguipmant, meawsring egupement, ndyittial roboted, domeite applissdes, o) Thide TOSHIBA produsty are seathes inbended for warranbed for
usage = equipment that régquines extraordicarily high quality anditr reliability o a malfunction or failure of which may caue lom OF Pamas 5o o

Iy brgeery [T LUnGrtended Usage™) Unintendsd Usage include atomes ondg corvtrol inftruments. avplane oF spacettep instruments, trassportation
instruments, trafthc sgnal matruments, combustion comtral mstruments, medeal Fstrumen s, all typey of sadely devicss, et Uriviended Leage of
TOSHIRL, prodycts lided = this gocoment shall be mage ot the cptomes’s gem ek
Tho produdts diddribed in the dedument are dubjoct 10 the fordign eachange and Tordgn trado leas.

T-EI-EHFEA products should net be embedded to the downstream products which are prohibited to be produced and scid, ueder any lew and
regulations,

@ For 3 discumsion of how the relishility of microcontroliens can be predicted, plesse reder 1o Section 1.3 of the chapter entitled Queiny and Relabilty
Astgranda { Handling Pradautioed
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TMPB7PH48/PMAB
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Pin Assignments (Top View)
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TOSHIBA TMPE7PHAB/PMAS

Pin Function
The TMPETPHA&PMAS have two modes: MCU and PROM.

(1) MCU mode
In this mode, the TMPE7PHAEPMAE are pin compatible with the TMPB7TCHABCMAE (Fix the TEST pin
at low level).

(2} PROM mode

Fin Name (PROM rmiode) ImputAiu it Furctl ors Pir Marme (MCU mode)

A14to AR PG e PO

s lirgpeurt PROM address inputs
A7 10 AD PE1, PBO, P45 10 P40

0¥ 1o DO G FROM data inputioutputs POT 1o PO

E Chip enable signal input  (active low) P13

0E Output enable signal Input  (active low) P4

VPP + 12255 (Program supply valtadge) TEST

Voo Powner supply +5Y VDD

GHND LR W5

FETto P34 Open
F3Z to P30

P52 to P50 A
Pull-uip with re nee RY for Input pr Ing
Fa3, FEZ

PET to PED

P11, P12, P15
P21 PROM mode setting pins, Be fied at high level, (Pull-upwith resstance B}
FFF

F17, P16, F10 L]

""""""""""" PROM riode setting pins. Be fixed at low hevel,

SRR SO Connect an & MHz osclllator to stabdlize the internal state.

WaREF
NN AR R Pewer Supply 0V {GND)
Wass
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TOSHIBA TMPS7PHA8/PMAS

Operational Description

The following explains the TMPETPHAEPMAS hardware configuration and operation. The configuration and
functions of the TMPETPH4B/PMAB are the same as those of the TMPETCHAB/CMAE, except in that a one-time
PROM is used instead of an on-chip mask ROM.

The TMPETPHABPMAE are placed in the single-clock mode during reset. To use the dual-clock mode, the low-

frequency oscillator should be turned on by executing [SET (5Y5CR2). XTEN] instruction at the beginning of
the program.

1.  Operating Mode
The TMPETPHAE/PMASE have two modes: MCU and PROM.

1.1 MCU Mode
The MCU mode is activated by fixing the TESTAPP pin at low level.
In the MCLU mode, aperation is the same as with the TMPE7CHAB/CMAS (The TESTAVPP pin cannot be used
open because TMPETPHAS/PMAE have no built-in pull-dewn resistance).

1141 Program Memory
The TMPEYPHAB/PMAE have a 16K x 8-bit (Addresses CO00y to FFFFy in the MCU mode, addresses 40004
to 7FFFY in the PROM mode) the TMPE7PMAE has a 32K = 8 bit (Address 8000y to FFFFy in the MCU
mode, addresses 0000y to 7FFF in the PROM mode) of program memaory (OTF).
To use the TMPETPHAEPIMAS as the system evaluation for the TMPETCH4B/CMAS, the program should be
written to the program mermory area as shown in Figure 1-1.

ﬂ':!mu OO0y
8000 8000 0000,
i Prosgyr a1 Prisgradm : Proxgranm
FFFF FFFF TFFF
WU miade FROM mode
™
PETCMAR TMBETENAS
{a) ROM size =32 Kbytes
0000y OO0y
. : 0000y
<ota €000 anp |t
- Prricegpr . Prosgram Program
FFFF FFFF TFFF
MCU mode PROM mode
TMPEICHAS TMPETPHAR
(B} ROM size = 16 Khytes

Figure 1-1. Program Memory 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 TMPS7PHAS/PMAS
Electrical Characteristics
{1} TMPBTPH4R
Absolute Maximum Ratings Vg m V)
Paramater Symbaod Conditions Ratings Unit
Supply valtags Voo -0 3t ES W
Input woltage Wiy -3t Vpp+ 03 v
|:"'.|1.|JI.I1:"«'D|1.-BQE 'I.rgu'r -3 W'U'Dp+|:|.3 W
I FPors PO, P1, P2, P4, PS5, Pb, PT, PE .
Cwtpurt cyrrent (Fer 1 pin) U ma
|.;||_|-r_; PortP3 30
E1 Ports PO, P1, P2, Pa, PS5, PB, PT, PE 120
Cutput current (Total) = ma
E lyyr: | PortP3 120
Povwwer disspation FD 350 iy
Soldering temperature (Time) Tald 260 (103} “C
Storage lemperatlre Tatg —551a 125 “C
Operating termperatune Topt — & 1 B5 “C
Mote: The absolute maximurm rafings are rated vilues which muwst not be excerded during oparation, aven for an insant. Any
o of the ratings must not be exceeded. If any absolute maximum rating is enceeded, o device may break down or its
performance may be degraded, causing it to catch fire or explode resulting in infury fo the user. Thus, when designing
proaicts which imcluede this device, ensure that mo absolute maximum ratimg valve will ever be exceaded.

Recommended Operating Conditions | (Vg5 = 0, Topr = = 4010 857C)

Parametes Symbeaod Pirs Cordition i Max Unit
P HORMAL 112 meeclis 45
MHz IBLE1/E miiss '
It = HORMAL 12 meodes
Supply voltage Yoo s2mir | DL mades 27 55 ¥
- LLOW mode '
¥, 766 kHz | WL EEF mode
TS mode 20
Vil | Except hysteresis input Vpg = 0.70
Voo = 4.5
Input high voltage ¥iHz | Hysteresis input Vg = 0.75 Voo v
¥iHz Vpp < 4.5V Vg 00,90
Vit Except hysieresis input Vpp =% 0.30
Wia = 4.5
Input low voltage Viz Hysteresis input 0 Ve = 0.25 v
l'l'lll_j "'rDD L AT 'lu"pp w .10
Vop = 451055V 8.0
fi HiW, XOUT 04 - fHz
Clack frequency Vpp = 271055V 4z
fa  |[XTIN, XTOUT 0.0 34.0 kHz
Note 1 The recommended oparating conditions for a device are aperating conditions under which it can be guaranteed
that the device will operate as specified. I the device &8 vsed under gperating conditrons ather than the
recommanded operating conditions (Supply voltage, operating temperature range, specified ACDC walver afc),
malfunction may ofcur,  Thus, when designing products which include this dewvice, ensure that the recommendled
operatimg conditions for the device are always sdhered fo
MNote 2:  The conaition of cfock freguency 5 in MORMAL 12 modles and IPLE 12 modes,

§7PH48-12
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TOSHIBA TMPS7PH48/PMAS
D Characteristics {Wes = OV, Topr = —40to B5°C)
Paramatar Symbal Pirs Corditions Min | Typ, | Max | Unit
Hysterasis voltage Vius | Hysteresisinputs VOE = 50V = 0.9 - W
hy | TEST
Oipests drain paorts, YhD = 5.5V
| I : - - * 2
RpUL ELFrent M2 | Tristate ports Vi = S.5VIOV ol
g | RESET, STOP
Input resistarice Ring | RESET VoD = 5.0V 100 | 2300 | 450 | ki
Output leakage | Sink open drain ports | Vop = 5.5V, Voyr = 5.5V - - 2
current Y [ ristate ports Vg = 5.5V, Vour = 550V - - |2 | ™
Output high valtage Vauz | Tri-state ports Viap = 4.5V, lgy = - 0.7 ma 4.1 - - )
f T
Output bow voltage VoL :;“F't or XOUT and Voo = 45V, lg, = 1.6mA - - 04 | ma
Output low current I3 | P2 Voo = 45V, Vg = 1.0V - 20 - | ma
Supply currentin Vg = 5.5V
NORMAL 1, 2 modes Vi = 5.3VA2V - | 45 | 55 | ma
Supply current in fc m BMHz
DLET, Zmods; £ = 32768 1z - (25|40 |ma
upply curmentin Voo = 3.0V, W)y = 2BVN.2Y
RORMAL 1, 2 modes ,I,:::'_ 10 MHE = | 175 ] 30 | mA
Suppl ent i -
DLE 1 2 modes | fs = 32.768 kHz - |1 | 20 | ma
. o
Supply currentin Vo = 3.0V
SLOW mode e o el el Kaa
Wiy = ZAWDZY
Supply current in fe —
SLEEP mads £ = 32768 kHz - 10 e ] ol
Supply current in Vg w 5.5V
- 0.5 id
STOP mode Wiy = 5.3W02Y -

Note 30 1DD except for lues.

MNote 1: Typical values show thoie at Topr = 25°C
Mote 2: fnput Current Tyg lwz: The current throwgh resistor is not included, when the input resisfor {pall-up or puil-down) is
contained.

AD Canversion Characteristics

ez = DV, Vpg = 2718 5.5V, Tapr = - 4010 B5°C)

lax
Parameter Syrnbial Cordlitigires. i Typ. JR— ADCDEaZ Unit
ACK = 0| ACK = 1
VapEr 7 - Voo
Analog reference voltage Wappr— Vaeg = 2.5V W
Vass Vg - 1.3
Analog input voltage Vel Wags - W aREr W
Analog supply current (MY E:? E! ’:;ﬁi-“ - 0.5 14 mé
Konlingarity errar E::EF: .E'rsﬁ..u"u' 1: 0av - - +1 £3 473
Zern point error 'l.l'usﬂr: D00y - - +1 3 43 .
L
Full scale errar Wpp = 2.7 Weg = 0.0Y - - 1 +3 %2
Vappr = 2700V
Total error Vs = 0000V - - 32 * 6 + 4
MNote f.'.l:l.'ﬁ"'qm ] U‘q"ﬂ: = 'I.I'-_aj;
ADCORT: § bits - AD conversion result [TL58 = AVapes/254]
ADCDHRE: 10 bits = AD conversion result {TLSR = AV per1024)
Note 2 Quarntizing error is mod contained ln those errors
&§7PHAG-13 2003-07-09




TOSHIBA TMP87PH48/PMA8
AD Input Characteristics (Topr = =401 8370)
Parameter Syrmbaol Corudrti oo fdlim Typ. Ml Unit
) ) VOD = 5.0V, Conversion tlrme 23 g (fc = 8 MHz) - 5 -
Input impedance (Resistanca) Raim kLa
Vag = 2.7V, Comerslon time 43.8 5 (e = 4.2 MHz) - 20 -
. . Vap = 5.0V, Comerslon time 23 45 (fc = BMHE) - 7 -
Impart impedance (Capacity) Ly 1]
Viap = 2.7V, Comverslon time 438 g5 (fc = 4.2 MHz) - 7 -
) Van = 5.0V, Comerslon time 23 45 (fe = BMHE) - - 5
Source impedance Rext iz
Voo = 2.7V, Comeerslon time 43.8 45 (e = 4.2 MHz) - - 5

Naote: Input current [Output leak current) error (Max £ 2 18] and quantizing error (Max + 4L58) for AD are contaimed,

Amalog Input

Package Capacity
P

WD

Ram

Caim ;
Reference Voltage

Channel Select  Analog Comparator

A0 Pin Mode

§7PHAE-14
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TOSHIBA TMPB7PHA8/PM4AS

AC Characteristics (Vs = OV, Topr = = 4010 8570
Pararmiter Symbal Condition: Voo Bir Typ. Max Uit
In NORMAL 1, 2 made 4
3t 0.5 - 10
Machi yele t In IBXLE 0, I rieiedie 5.5
ine cpche time £, &
" | In SLOW made 7710 !
1176 - 133.3
In SLEEF mgede 55
High level clock pulse width YatH | For extermad dock operation 4510 625
Low lovel clock pulse width yry | PN input), fo = 8 MMz 55V ' .
High leved clack pulse width tassi | Far external dock operation 27t va .
Lowr level clock pulse width tes | (XTIM input), fs = 32 768BkHz |55V ' #
ADCCRbitd; ACK = { - - 49ty -
Al conversion time tane - s
ADCCR bt 4; ACK = 1 = - 186 ey -
Timing of &0 Convarsion

3h

=

AD conwersion

Taps

Mate 1: Durimg AD canversion, rmake Bive leval of Vi stabile.
Mote 2;i =17 to 10, 07 ta 00

§7PHAE-13 2002-07-09



TOSHIBA TMPE7PHAS/PMAS
Recommended Oscillating Conditions | (Vss = OV, Topr = = 4010 85°0)
Oselllation Recommended Constant
p il W i
arpmeter Chscillator Eraquency oD Recommended Oscillator c o
BMHz |a5tessy | KYOCERA  KBREOM
Caramic 30 pF 30 pF
High-frequency resonator KYOCERA  KER4.OMS
escillation 4 WiHz 27ta55Y
MURATA oo, 00 Wl
8 MHz 451055V | TOYOODOM 2108 B.000D
Crystal osclllator 20 pF 20 pF
4 MMz 271055V | TOYOOOM 2048 40000
L=
reauETy Crystal psclllator | 32.76BkH: | 2.7ta55% | NDK MX-38T 15 pF 15 pF
o[t o
Al HEII'F
[ 6

s

z

(1} High-frequency Oscillation

1

a

’Icz

{2) Low-freguency Oscillation

Note 1; When it is used in high electrical field, an electrical shield of the package s recommended to
retain normal operations,
Note 2: TOYAMA MURATA MFEG. CO., LTD (JAPAN)])
The product numbers and specifications of the resonators by Murata Manufacturing Co., Ltd.
are subject to change.
For up-to-date information, please refer to the following URL;
hitplwwiav.murata.co jplsearchiindex. htmi

§7TPHAE-16
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TOSHIBA

TMPETPHAB/PMAE
DC/AC Characteristics (PROM mode) (Wesm OW)
(1) Read operation
Pararmeter Symbal Conditions Min Typ. Max Linit

|I‘||'.'|IJ1. hlgl"l 'I-lﬁlugt 'U'".u_ 22 - II||'|:|: L)
Input lowy voltage Wi ] - 0.8 W
Powinar s ot W

PPty vollege =S A 75 - 6.5 W
Program power supply valtage Wep
Address aocess ime taoe | Voo = 50 & 025 - 1.5 toyg + 300 - ns

| Note: toye = 500 nsat 8 MHz

S

R
g ti‘ L:E;:if‘:i_f.

O o D0

Cata culguts

Timing Waveforms of Read Operation

§7PHAE-17
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TOSHIBA TMPE7PHA8/PMAS
{2) Program Operation {High-speed write mode -1 ) (Topr = 25 £ 5°C)
Pararmeter Symbaal Conditions Min Typ- Klax Unit
Input lgh val tage Viies 22 - Ve v
input low voltage ViLa o - 0.8
Powver supply voltage Wi 5.75 - 6.5 W
Program power supply voltage Ypp 12.0 125 13.0 W
- . Voo = 6OV £ 025V,
h . .
Initial program pulss widt trwy Vep = 125V % 0.5V (.95 1.0 1.05 e
]
Add i Al
. R
oE _ -/
\ High-Z
07 o 04 Unknown J={ Input J== Output Input ),
.ngmm
F weri P
YBp rogram _ L. rogram

IPiE] PFegram

AddiGanal pragram

Timing Waveforms of Programming Operation

Note 1: When Vi power supply is turned on or after, Vg must be increased.
When Vi power supply is turned off or before, Vo 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 (12.5 V £ 0.5 V) to the Vip pin as the device is damaged.

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

§7PHAE-18
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TOSHIBA TMP87PHA8/PMAS

{3) Program operation (High-speed write mode -11) (Topr = 25 & 5°C)

Pararmeter ymbol Conditions Min Typ. Max Unit
Input high voltage Vil 2.2 - Wer v
Input low voltage ViLa ] - 0.8 W
Supply valtage Ver .0 b5 b5 1)
Program supply voltaga Ve 1250 12,75 13.0 W
Initial program pulse width togy E“ - :52.15:;: :*Iug'?isil"r.;, 0.095 0.1 0.108 ms

Ald to sl ): X

T

—_ S
D7ta D0 Unknewn }—{ Di }--{ Do [
PR
Program
- ngram warily
Initiad program

Mote; DO, Data output (10 1o I7)
IN; Data imput (10 to 17

Note 1:  When Vi power supply is turmed on or after, Vpp must be increased.
When V. power supply is turned off or before, Vpp 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. f a mode or an adaptor except the above, the misoperation sometimes occurs.

§7PHAE-12 2003-07-09




TOSHIBA TMP87PHAS/PMAB
Electrical Characteristics
(2} TMPETPMAE
Absolute Maximum Ratings Wi =0W)
Paramater Symbaod Conditions Ratings Unit
Supply valtage Vian -0 3106 v
Input waltage Wy - 031 Vg + 0.3 v
Ohu st \'DH.-HQE UIJI,.IT -3 1.l:l"¢ll|;||;.+|:|.3 W
I Ports PO, F1, PZ, P4, PS5, Pb, PT, FB 3.2
Cutpurt current (Per 1 pin) 24T ma
|g|_|-|'1 PartP3 30
Z | Ports PO, P1, P2, P4, P5, Pe, PT, PB 140
Ottt current (Total) = ma
E lyyr: | PortP3 120
Powwer dissipation PO 350 Y
Saldering temperature {Time) Tald 260 {105} “C
Storage lemperature Tatyg —5513 125 i
Operating termperature Tapf — 40} 1 BS “C
MNote: The absolute maximum ratings are rafed values which must not be sxcesded during operation, even for an instant,
Any one of the ratings must not be excesded. If any absolute maximwm rating is exceeded, a device may break down
or its performance may be degraded, causing it to catch fire or explode reswlting in injury to the wser, Thus, when
desigming products which incude this device, ersure that ro absolute makimum rating value will ever be axcesdad,

Recommended Operating Conditions [ Vs = 0V, Topr = - 4010 85°C)
Paramater Lymbal Par Conditsars Wlim Mo Unit
- NORMIALYZ ks 45
| MHz IDLE12 modes
o NORMIALS meeches
Supply voltage Voo &30z | IDLE1E modes 27 5.5 ¥
om SLOW mioda '
12, 7ER KMz | BLEER minde
STOF mode 2.0
¥int | Except hysteresis input Vpg ® 0.70
Vpo = 4.5
Input gh valtage Viuz | Hysteresis input Voo = 075 Voo v
Vi Vpp < 45V Vo ¥ 0.90
Vil | Encept hysteresis input Vg = 0,30
Voo = 4.5
|I"I|]l|.|t Jony \'ﬂltﬂge l"Illl.z Hﬂpr“isinpm (1] 'Iurpp w 025 L")
".I'||_3 "J'pp o .5 'I.rpp = 0,10
Vo = 451055 8.0
fc XN, XOUT 0.4 - fHz
Clack frequency Vpp = 271055V 4.
fs  |[XTIN, XTOUT 3.0 340 kHz
Mote 1- The recommended cparating conditions for a device are operafing conditions under which i can be guarantesd
that the device will oparaie as specified, IF the device i used under operating condifions ather than the
recommended operating conditions (Supply voltage, operating temperature range, specified AC0DEC values afc),
malfunction may occur,  Thus, wwhen designing products swhich include this device, ensure that the recommended
operatimg conditions for the device are always sdbered to,
Note 2: The condition of ook freguency 5 in NORMAL T2 modes and IDLE 112 mades,

§7PHAE-20
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TOSHIBA TMP87PHAS/PMAB
DC Characteristics Ve = OV, Topr = —40to 85°C)
Paramatar Symbal Pires Corditions Min | Typ, | Max | Umnit
Hysteresis voltage Wi Hysteresis impurts VD = 50V = 0.9 - W
by | TEST
Open drain ports, whD = 5.5V
I I ; - _ £ 7
FIpUL ELFrentL M2 | Tristate perts Vi = 5.5V £
s | RESET, STOP
Input resistance Ring | RESET VDD = 5.0V 00 | 22 | 450 | kD
Output leakage | Sirk oper drain ports | Vop = 5.5V, Voyr = 5.5V - - 2
current Y4 [ ristate ports Vg = 5.5V, Vayr = 550V - | - |22 ™®
Dutput kgh valtage Vaus | Tri-state ports Voo = 45V, gy = — 0.7 ma 4.1 - - W
f T
Output low voltage | Vo :;ﬁm rOUTand | e 45V Ig = 16 mA - - | o4 | ma
Cutpurt bow curment los | P2 Voo = 4.5 Vg = 1.0V - o = | ma
Supply curréntin Vop = 5.5V
NORMAL 1, 2 modes Vi = 5.3 V0.2V - | &a75 | 64 | ma
Supply current in fc m BMHz
[OLE S, 2moces £ = 32768 KMz - |22 | a5 | ma
uUpply curmgntin Von = 3.0V, Viy = 2LEVI.2V
RORMAL 1, 2 modes U:::'_ . 19I'I.I1HI: - 187 | 32 | ma
Suppl enth .
DL T 2 modes | fs = 32.768 kHz - |13 | 22 | ma
- oo
Supply currgnt in Vg = 2.0V -
SLOW mode w 0 | 3 | A
Wiy = 2802V
Supply current in o =
SLEEP made 5= 32768 kHz _ 10 0 ry
Supply current in Viog w 5.5V
= 0.5 10
STOP mode ‘JE = 53wy -
Mote 1 Typical walues show those at Tapr = 25°C
Mote 2 fnput Currand [y bz, The current throwgh resistor is not included, when the input resistor (pull-up ar pull-gown) is
contained
Mote 3: D0 except for s

AD Conversion Characteristics

Vs = DV, Vpg = 2.7t6 5.5V, Topr = - 4010 B5°Ch

e
Parametar Symbal Conditions flim vp. r— ADCDRZ Uit
ACK = 0 | ACK = 1
W aREF 7 = Voo
Analog reference voltage Vaper="ags & 2.5V W
Wass Weg - 1.5
Analog input wvoltage Wain Wags - Vange W
Analog supply current b E::: F.=g_5[§.?.‘.-1'l' - 0.5 1.2 ma
Wonlirearity error Wop = 5.0, Ve = 0.0V - - t1 t3 £
'U'a.HE; = 50 W
Zaro point ermor "-"a.sﬁa: Qub)a Y = = +1 3 t2 .
LSB
Full scale errar Vo = 3.0, Ve = 0.0V - - 1 £ 3 43
'U'a.nE: = 2TV
Total erros Vars = OO0 - - £ 3 B LY
Mot 1. .ﬁ.'l.".q"-ﬂ: ] U_A"-EF - 'Iul"_.“;
ADCDRT: 8 bits = AD conversion reslt {1L58 = AVaped/ 256)
ADCDHEZ: 10 bits = AD comersion result (TLAE = AV aper 1024}
Mote 2! Quantizing error is mad contaimed in those erros.

§7PHAE-21

2002-07-09



TOSHIBA TMPB7PHA8/PM4AS

AD Input Characteristics (Topr = — 4018570

Parameter Syl Comuditiorms flim Typ. Max | Unit

) ) VDD = 5.0V, Conversion time 23 o5 (fc = 8 MHz) - 5 -
Input impadance (Resistanca) Ran kL

Viap = 2.7V, Comverslon time 43,8 g5 (fc = 4.2 MHzZ) - 20 -

) ) Vian = 5.0V, Comverslon time 23 5 (fc = BMHE) - 7 -
Ingast impadance (Capacity} Cauny pF

Voo = 2.7V, Comverslon time 43.8 45 (e = 4.2 MHZ) - 7 -

) Viop = 5.0V, Comverslon time 23 45 (fc = BMHZ) - - 5
Source impedance Rext kit

Voo = 2.7V, Comverslon time 438 g (e = 4.2 MHZ) - - 5

Note: Input current [Cortpwt feak current] error{Max £ 2 A0 and quantizimg ervor (Max £ 4L58) for AD are confarmed,

W

Analoginput o AIN % Rapy Channelselect ~ Analog comparator

e § ok [

Reference voltage

AR Pin Mode
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TOSHIBA TMP87PHA8/PMAE
AC Characteristics (VWss = OV, Topsr = — 40 to 85°0)
Parameter Symbaod Conditions Voo Mlin Typ. Mlan Limit
In NORMAL 1, 2 mode 4
St 0.5 - 10
Machi . In IDELE 1, 2 mode 55
ng qrdr tme t o5
¥ [insLow mode 2 7t0
1176 - 133.3
In SLEEP masde S5
High level clock pulse width YacH | For extermad dock operation 4510 625
Low lavel clock pulse width ey | PN input), fo = 8 MMz 55V ' - - e
High level clock pulse width Laist | For external dock operation 2710 147
Low level clock pulse width e |(XTINinput), fs = 32.768kHz |55V : e
ADCER bitd ; ACK = 0 - - A8ty -
AD conversion time tanc . .
ADCCR et d : ACK = 1 - - 196 oy -
Timing of &0 Convardon
ADS M
A
ECCF I
. " :
1 I
1 I
| —1

AD conwersion I

i

Note 1! During AD conversion, make the lewal af Iy, slable.
Note 2: i =17 to 10, 07 fo 00
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TOSHIBA TMPS7PHA48/PMAS
Recommended Oscillating Conditions | (Vss = OV, Togr = = 4010 85°0)
Oselllatian Recommendead Constant
Parameter Oscillator Frequency VD Recommended Oscillator o P
& Mz 45455y | EYOCERA EBRE.OM
e .
araamic 30 pF 30pF
High-fraquency i ol KYOCERA  WBR4.OMS
nrscillartign 4 MHz 2Tto G5V
MALIRATR Chu 00 NG
B MMz A5t 55V | TOYCDOM 2108 BD0OD
Crystal asclllator 20 pF 20 pF
4 fiHz 2Tto 5 R | TOYCRDOM 2048 4 000D
Lorey-f
reauEney Crystal osclllator | 32.76BkHz | 2.7to55W | MWDK MA-38T 15 pF 15 pF
wsclllatlon
MTIN HKTOUT

(1} High-frequency Osdillation

Ll
E1E iq

{2) Lowe-freguency Oscillation

retain mormal operalions.

are subject to change.

MNote 2: TOYAMA MURATA MFG. CO., LTD {IAPAN)
The product numbers and specifications of the resonators by Murata Manufacturing Co., Ltd.

For up-to-date information, please refer to the following URL;
httplwww murata, co jp/searchiindex. himl

Note 1: When it is used in high electrical fleld, an electrical shield of the package is recommended to
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TMPB7PHAB/PMAB

TOSHIBA

[Ves = V)

DAL Characteristics (PROM mode)

Read operation

{n

wu.vu.m
o | Bf=| = |,
=|=|c| w
[=]
=
. 4
[=1
_W.____m.
HEIRERE
g 2
M_ =]
S -
[,
n
g
°
a| | =
wwwmmm
il
(=1}
=
z
. =
g | HHE
(=) 2,
A EIEIRR-
AHHEHE
.u._Wm_
HEHEE
3
HEHEE

500 s at § MHa |

| Wote: toye

=
o
=]
&
-
=

Dats culputs

t_ﬂ_’f

High-Z

O e DD

Timing Waveforms of Read Operation
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TOSHIBA TMPB7PH48/PMAB
{2) Program Operation (High-speed write mode -1 ) (Topr = 25 & 5°C)
Parameter Symbal Comditioni i Type hiax Unit
Inpaut high valtage Wijes 2.2 - Wer )
Input bow voltage Vg ] - 0.8
Powwer supply voltage Ve .75 &0 B.25 W
Prowgram power supply valtage Vep 12.0 125 13.0 Vv
. . Ve = B0V 2 D2EY,
h o . .
Initial program pulse widt trw Vep = 125 £ 0.5V .95 1.0 1.05 s
]
Add oAl
fs uf \____/
oE —_ _/
\ High-Z
Unkmown H Iyt }--{ Qutput Input ),
Prograrm
Program | werily Program
I
IMILA] fFSgFam Additienal piragram

Timing Waveforms of Programming Operation

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

Nota 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 Vi 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 adaplor except the above, the misoperalion sometimes Cours.
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TOSHIBA TMPS7PHA8/PMAS

{3) Program operation (High-speed write mode -11') (Topr = 25 £ 5°C)

Pararmeter Symbicd Canditions i Typ. hiax Urit
Input high valtage Wiis 12 - WVer )
Input low valtage Wia 1] - 0.8 W
Supply voltage Wer B0 b6.25 B.50 Y
Program supply voltage Ve 1250 12,75 13.0 W
Initial program pulse width ey ::: - 15:'25!;": :tl':'g""';;;, 0.085 0.1 0.108 ms

AN ta Al ): X

R

- r—! -
—_— ___/
DTto D0 Unknown )—{ Input }--(Du'lput D=
PR
Program
- Pn:rgram warify
Initigd program

Naote 1: When Vg power supply is turned on or after, Vo, must be increased.
When Voo power supply is turned off or before, Vipp must be decreased,

Nate 2: The device must not be set fo the EPROM programmer or picked up from it under applying the
program voltage (12.75 V 1 0.25 V) to the Ve 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 ocours.
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