TOSHIBA TMP47P242V

CMOS 4-BIT MICROCONTROLLER
TMP47P242VN

The 47P242V is the system evaluation LS| of 47C242B with 16K bits one-time PROM. The 47P242V programs /
verifies using an adapter socket to connect with PROM programmer, as it isin TMM2764AD.

In addition, the 47P242V and the 47C242B are pin compatible. The 47P242V operates as the same as the
47C2428 by programming to the internal PROM.
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TOSHIBA TMP47P242V

PIN FUNCTION
The 47P242V has MCU mode and PROM mode.

(1) MCU mode
The 47C2428 and the 47P242V are pin compatible (TEST pin for out-going test. Be fixed to low level).

(2) PROM mode

" emwawe | weutsouteur — S—

Address inputs

Data outputs (Inputs)

Program control input

Chip Enable inpul

QOutput Enable input

+12,5V/I5V (Program supply voltage)
+35V

oV

PROM mode setting pin. Be fixed to low level.

Resonator connecting pin.
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TOSHIBA TMP47P242V

OPERATIONAL DESCRIPTION

The following is an explanation of hardware configuration and operation in relation to the 47P242V. The
47P242V is the same as the 47C2428B except that an OTP is used instead of a built-in mask ROM.

1. OPERATION mode
The 47P242V has an MCU mode and a PROM mode.

1.1 MCU mode
The MCU mode is set by fixing the TEST/VPP pin at the “L” level. Operation in the MCU mode is the same
as for the 47C2428B, except that the TEST/VPP pin does not have built in pull-down resistor and cannot be
used open.

1.1.1 Program Memory
The program storage area is the same as for the 47C2428.

Q00H

Program

7FFy
Figure 1-1, Program area

1.1.2 Data Memory
The 47P242V has 128 x 4-bit of data memory (RAM).
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TOSHIBA TMP4TP242V

1.1.3 Input / Qutput Circuitry

(1) Control pins
This is the same as for the 4702428 except that there is no built-in pull-down resistance for the
TEST pin.

(2) 1O Ports
The input/ output crcuit of the 47P242V is the same as [/0 code 54 of the 47C2428.
External resistance, for example, is required when using as evaluator of other IY0 codes (58, 5C).

L

SR |

K port

JR—

{a) Equivalent o 10 code 58 (b} Equivalent to 10 code SC

Figure 1-2. 110 code and external circuitry

1.2 PROM mode
The PROM mode is set by setting the RESET, HOLD pins to the “L” level, The PROM mode can be used asa
general-purpose PROM writer for program writing and verification (& high-speed program mode is used
set the ROM type the same as for the TMM 27644D).
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Figure 1-3. Setting for PROM mode
1.2.1 Programming
When writing a program, set a ROM type to 27644 (programming voltage ; 12.5V),
Since the 47P242v has 2048 x 8 bit internal PROM (000 to 7FF4), set a stop address of a PROM writer to
“TFFH".

>42-22



TOSHIBA TMPATP242V

1.2.2  High Speed Programming Mode
The program time can be greatly decreased by using this high speed programming mode. The device is

set upin the high speed programming mode when the programming voltage (+ 12.5 V) is applied to the
Vpp terminal with Voo =6V and PGM = V4.

The programming is achieved by
applying a single low level 1ms pulse
the PGM input after addresses and m
data are stable. Then the -
programmead data & verified by using
Program Verify Mode.

I ADDRESS = START ADDRESS

If the programmed data is not correct, 'u'.:,:iﬁ y
another program pulse af 1ms is ¥
applied and then pregrammed data is V=125V
verified, Thisshould be repeated until e
the program operates correctly (max. [ .:L‘
25 times), YES
After correctly programming the dATA:FF?
selected address, one additional (T}
program pulse with pulse width 3 W=D
times that needed for programming is N
applied. i
Whan programming has been PROMGREA 1 s PLILSE
completed, the data in all addresses ¥
should be verified with Ver =Vpp =5, M=x+1

¥

{':;:ﬂ;‘;?' TES
¥ w0

VERIFY

MG

Ll
CVERPROGRASA 3% PULSES of
1 msor OME PULSE of 3X ms DURATION

éb—
ADDRESS = NEXT ADDRESS

O F‘

LasT ADDIIES.’S.
Y¥ES

1;({-51;
Vppu 5V

,/Itgk NG o
(ﬁ“”ffﬂ"h

Figure 1-4. Flow Chart
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TOSHIBA TMPATP242V
ELECTRICAL CHARACTERISTICS

ABRSOLUTE MAXIMUM RATINGS (Vg =0 V)
PARAMETER 5 MBOL PING RATING LINIT

Supply Voltage Voo -03tey W
Pregram Voltage Vpp TESTAPE pin 0.3t 14.0 W
input Valtage Vi - 0.3 t0 Voo + 0.3

Wourt | Except sink open drain pin -03@ven+0.3 W
Output Valtage Yaur: Ports F1, P2, RY to R —0.3 to 10

YauTs Part R4 (Analog inputs) -0.3te Voo + 0.3

lesumi Ports P1, P2 0 maA,
Output Current (Par 1 pin}

lesura Port R7 to RS, R4 3.2
Diitput Currestt (Total) Zlpyry | Ports P11, P2 120 ma&
Powver Disepaton  [Top w70 T] PD 600 mW
St e | Py Tt itk L P 0 s Tura 60 (0] “C
Storage Temperature Tag - 5510 125 "C
Qparating Temperature Tapr = 30 o T g

RECOMMENDED OPERATING CONDITIONS | {Vss =0V, Topr= =30t0 70°C)
PARAMETER SYMBOL PINS CONDITHONS han Pl LINIT
In the Marrmal rmode 45
supply Veltage Voo 6.0 v
IF e HOLD rroda 2.0
LT Except Hysteress input Vpp =07
Vpp= 4.5V
input High voltage Wigz | HySUeresis Input Vip® 0.5 Voo W
l|||I||.|g 'JDD':JLSIU '-I'anﬂ.ﬂ
Vi Except Hysterasis Input Vpp= 0.3
Vop=d.5V
Inpat Low Yoltage TE Hysteresis Input ] Vpp =025 W
ViLa Vpp<d.5W WMo =01
Clok Frequency fc 0.4 4.7 BHz

Note. Input voltage Vinz Vi - in the HOLD mode
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TOSHIBA TMP4TP242V

D.C. CHARACTERISTICS (Vss =0V, Topr = =30t0 70°C)
PARAMETER SYMBOL FINS CONDITIONS Mire | Typ. | Max | UNIT
Hysterasis Voltage Ve | Hysteresls Input - 0.7 = v
Fort KO, TEST,
| L
W\ wEsEr. WoD Wpn= 5.5,
Input Current V= 55VIOV ol B B P

Iipz Ports R {open drain)

Low Input Current I Ports R {push-pull) MDD =55V, VIN=04V - - -2 | ma
RNt Port KO with pull-upfpull-down an 70 150
Input Riesistance iy
Rirgz RESET 100 220 450
Owitpat Leaksge Current ILa Ports B {open drain) Vpp=55V, Vaur=55V| - — s
VOO = 25,
Cwrtput Low Voltage Yoz | Escept XOUT, ports P OL=16mh — — 0.4 i
Lovwww Output Current lpy | PortsP1, P2 Vin=4.5Y, Yy =10¥ - 20 - m#,
Supply Current EEY fm _
{in the Mormal mode) | 'o@ Voo =33¥, =Mk ? o

Supply Current

{in the HOLD mode} | 1004 Vop=353V - | oas | 1o | m

MNote 1. Typ. values show those at Top,=25°C Vpp=5W.
Mote 2. Input Current lyy ;The current through resistor is not included, when the input resistor (pull-
up'pull-down) is contained.
Note 3. Supply Currentlpp lppw ;. Vin=53V/0.2V
The KO port is open when the input resistor is contained. The voltage applied to the R port is
within the valid range.

AJD CONVERSION CHARACTERISTICS {T"F'* = =30to 70 °C)
FARAMETER SYMBOL CONDITIONS Mdin Typ. | Max, | UNIT

Analag Reference Voltage W apsr VMoo= 1.5 - Voo W
Analeg Refarence Voltage Range A | Wampp = Way 20 - — W
Analog Input Voltage Wom Weg - ' apEr W
&rialog Supply CurFent Ipge - 0.5 1.0 | ma
Konlinearity Error - - *1

Zero Point Error Vop=50%, V=00V - - *1 <
Full Scale Erros Wanpp = 5000 - - 1

Total Errar = = t2
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TOSHIBA TMPATP242V

A.C. CHARACTERISTICS (Ves =0V, Vpp=45t0 6.0V, Togr= =301a70°C)

PARAMETER SYMBOL COMDITIONS hdin. Typ. | Max. | UNIT
Instructlom Cycle Time Loy 1.8 - 20 o4
Highy leval Clack pulee Width |

External clock mode B0 — — ns
Loer level Clock pulse Width L
AJD sampling Time Tain fr =4 MH2 — 4 — -

RECOMMENDED OSCILLATING CONDITIONS | (Vss=0V. Vop=4.5t0 6.0V, Tope = - 30t 70°C)

Recommended oscillating conditions of the 47P242V are equal to the 47C2428'.

DCOACCHARACTERISTICS | {Vss=0V)

(1) Read Operation

PARAMETER 5 WBOL CONDHTION Mhir, Ty e, LIMIT
Output Level High Yoltage Viag Wi m OUF Wiy W
Gulpul Level Luw ol Lage WiLg o - Vior =05 W
Spely ToTage fc 475 - 6.0 v
Prostjrarn iy Vol tadge Wpp
Address Aocess Time taee |Veop=5020235Y - - 350 [} 3
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TOSHIBA TMP4TP242V
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{2} High Speed Programming Operation

DATA QUTPUT W

PARAMETER SYBOL CONDMTION ir. TyEn Pellax, LINIT
Input High Yoltage Wiisa Woe e OUF Wi W
input Lowy Voltage ViLa a - V=03 W
suppy Voltage Ve 4,75 - B.0 v
Wpp Poweer Supply Voltage Wpp 120 12.50 13.0 W
Programming Pulse \Width oy | Vor=6.0£025Y 0.95 1.0 1.05 s
oo Y
N
SN RN 7

mglr gL_/I

-7 LINKNOWN )—(nﬂzm )--( waitlh 1}—( D.. STABLE :‘,
PG / \ I,f
w 77 T M
. PROGRAM _ :ﬁiﬁm . PROGRAM .
INITIAL PROGRARN  ADDITIOMAL PROGRAM
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