TOSHIBA TMP47P870

CMOS 4-BIT MICROCONTROLLER

TMP47P870N

The 47P870 is the OTP microcontroller with 64Kbits EPROM, For program operation, the programming is

achieved by using with EPROM programmer (TMM2764D type) and adapter socket (BM1107A).
The function of this device is exactly same as the 47C670/870.

PART No. RCM RAM PACKAGE
oTP _
TMP47P870N 8192 x 8-bit 512 x 4-bit SDIP64
PIN ASSIGNMENT (TOP VIEW)
$DIP64

SDIP64

\/

VKK = (]

PCO(SO) =]
PC1{51) <——E
PC2(52) =—
PC3(53) <=1

P40 (54) < (]
P41(55) =<—(]

P42 (56) = (]
P43(57) =<
R50(58) = (110
R51(59) == 0 11
R52(510) === [1 12
R53(S511) ~» 113
KOO (CINQ) 710 —> [ 14
KOV(CINO} 711 — [ 15
KO2(CIND) 712 — 016
KO3 (CINO}/ 13 — [ 17
TEST/VvPP —= (] 18
XIN — (19
XOUT =10 20
RESET —= (O 21
HOLD {KED) —* ( 22
POO (PWNM) =— [ 23
R60 == [] 24

RE1 === [] 25

R62 —~= [] 26

R63 == [} 27
Pi0/A12 <— {28
PI0/A11 < (29
P10/A10 =— (30
P10/A9 = (] 31
vss — [ 32

WLWOSNOTDS WN -

64 [J =— vDD/VCC
63 > G0(512)
62 01— G1(513)
61 J—> G2(514)
60 01— G3(515)
59 [) => RB3(G4)
58 [J <> RB2(GS)
57 [ => RB1(G6)
56 [ <> RBO{G7)}/A4
55 [ - RA3(GS)
54 [ > RA2(GY)

53 [} == RA1(G10)

52 [ <= RAO(G11)

S1 [ == R33(Gi2)

50 {1 <> R32(G1i3)

49 [ = R31(G14)

48 0 <= R30(G15)
47 [ <> R92(5CK) /PGM
46 P = RII(SO)/CE
45 P == R90(S1)/OF

44 [1 == R83(T1)/A0
43 [1 <> R82(INT1)/ A1l
a2 [} == R81(12)/A2

41 [1 = R8O (INT2)/A3
40 ) =~ R73(XTQUT)/I7
39 [J == R72(XTIN)/16
38 [1 <> R71(WTO}/I5
37 ] == R70/14

36 J—> P23/A5

35 0— P22/A6

34 J— pP21/A7

33 00— P20/A8

TMP47PB70N
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TOSHIBA TMP47P870

PIN FUNCTION
The 47P870 has MCU mode and PROM mode.
(1} MCU mode
The 47C670/870 and the 47P870 are pin compatible (TEST pin for out-going test. Be fixed to low

level.).

(2) PROM mode

PIN NAME INPUT / OUTPUT FUNCTIONS o1N NAME (MCU MODE}
A2 - A9 P10 - P13
A8 - AS P20 - P23
e RITIEIRIE Input Address inputs
Ad RBO
A3 - AD R80 - R83
7 - 4 i R73 - R70
-------------------------- 119] Oata outputs/inputs
13 -0 K03 - KOO
PGM Program controi input R92
CE Input Chip Enable input RN
OF Output Enable input R90
VPP +21V/5V  (Program supply voitage) TEST
vCC Power supply + 5V VoD
V5SS 0V {GND) V5S
POC
P43 - P40

Output

PC3 - PCO
G3 - GO Open
R33 - R30
R53 - RS0
RB3 - RBI

1o
R63 - RBO Be fixed to low level.
RA3, RA2 Open
RA1, RAD
RESET input PROM mode setting pins. Be fixed to low level.
HOLD Input
XIN Input

T Resonator connecling pins
XOuT Qutput
VKK Power supply Open
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TOSHIBA TMP47pP870

OPERATIONAL DESCRIPTION

The following is an explanation of hardware configuration and operation in relation to the 47P870.
The 47P870 is the same as the 47C670 /870 except that an EPROM or OTP is used instead of a Mask ROM.

1. QPERATION MQODE
The 47P870 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 47C670/ 870, except that the TEST / VPP pin does not have pull-down resistor and cannot be
used open.

1.1.1 Program Memory
The program storage area is the same as for the 47C870. Data conversion tables must be set in two
{ocations when using the 47P870 to check 47C670 operation.

0000y 0000y
Program Program
000 - 1000, —
V7€, Dat ion tabl
l'/'F:FH ata conversion table
Don't use
1FEDy ) 1FEON .
Data conversion table : Data conversion table
1FFFy 1FFFy
(a) 47C670 (b) 47C870

Figure 1-1. Program area

1.1.2 Data Memory
The 47P870 has two 256x4-bit data memory banks (DMBOQ, DMB1).
When using the 47P870 as a 47C670 evaluator, do not write data to address 80 and following, even
though the DMB1 addresses are 00-FFy. There is no necessary to take into consideration a special
function Shared area because one is built in DMBQ.

240290

4-355



TOSHIBA TMP47P870

1.1.3  Input/Output Circuitry

(1) Control pins
Thisis the same as for the 47C670/ 870 except that there is no built in pull-down resistor for the TEST

pin.

{2) 1/Oport
The input/output circuit of the 47P870 is the same as I/O code MA of the 47C670/870.
External resistor, for example, is required when using as evaluator of other codes (MB, MC), (Refer
to Figure1-2).

- ——n
I 1
: 70KQ KO port
I
t
—K0 port H 70KQ
- -
(a) Equivalentto /O code MB (b) Equivalentto1/C code MC

Figure 1-2. 1/0 code and external circuitry

1.2 PROM mode
The PROM mode is set by setting the RESET, HOLD, RAQ and RA1 pins to the “L" level. The PROM mode
can be used as a general-purpose PROM writer for program writing and verification (A high-speed
pragram mode is used set the ROM type the same as for the TMM2764D).

Vpp(21V/5V) @ Tv«
TEST vDD |
P10
p’3 R92 [ PGM
1 —
R91 [ CE
P20 s —
Al2 ) RIQ [« OE
. 0
Ty @
AQ RBO <03 o
R8O |
i R70
; 17
R83
R73 For more information on
_H_I__ XIN pins refer to the section
= RAQ on pin function.
RA1
L our TS |~
VSS RESET
777 777

Figure 1-3. Setting for PROM mode

An adapter socket is available for connecting a PROM writer.
® BM1107A . TMP47P870N
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4-356



TOSHIBA TMP47P870

1.2.1  High Speed Programming Mode
The device is set up in the high speed programming mode when the programming voltage (21.0V) is
applied to the Vpp terminal with Vcc = 6V and PGM =V a. The programming is achieved by applying a
Single TTL low level 1 msec, pulse the PGM input after addresses and data are stable. Then the
programmed data is verified by using program Verify Mode. If the programmed data is not correct,
another program pulse of 1 msec is applied and then programmed data is verified. This should be
repeated until the program operates correctly (max. 15 times). After correctly programming the
selected address, one additional program pulse with pulse width 4 times that needed for programming
is applied. When programming has been completed, the data in all addresses should be verified with
Ve =Vpp =5V.

START

I

Vee=6Y
Y
Vpp=21V
¥

ADDRESS = START ADDRESS—I

,._.-....

DATA =FF?

i

l PROGRAM 1 msec PULSE ]
Y
l N=N+1

N=15?

YES

NO

NG

¢

OK v+

OVERPROGRAM 4N PULSES of
1 msec or ONE PULSE of 4N msec DURATION

0

ADDRESS = ADDRESS + 1 I

NQ

LAST ADDRESS?

Vee=5V
Vpp = 5V

READ
ALLBYTE?

NG C )
FAIL

Figure1-4. FLOW CHART
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TOSHIBA TMP47P870
ELECTRICAL CHARACTERISTICS
ABSOLUTE MAXIMUM RATINGS | (Vss =0V)
PARAMETER SYMBOL PINS RATING UNIT
Supply Voltage Vpo -0.3t07 \
Program Voltage Vep TEST/VPP pin -03t0220 \
input Voltage ViN -0.3toVpp+0.3 Vv
Vours R7, XQUT -0.3toVpp+0.3 v
Output Voltage Vouy1z Ports PO-P2, R6, R8, R9 -03to 10
Vours Source open drain ports -35t0Vpp+0.3
IOUI‘\ Ports P1, P2 30
lour2 | Ports PO, R6-R9 3.2 mA
Qutput (per 1 pin)
louTs Ports P4, RS, PC -12
louta Ports R3, RA, RB, G/S -25
o} Ports P1, P2 120
Output Current (total) Eloun o mA
Loyt Ports R3, RA, RB, G/S - 100
Power Dissipation PD 600 mw
Soldering Temperature (time) Teig 260 (10seq) T
Storage Temperature Tag -55t0 125 T
Operating Temperature Topr -40t070
RECOMMENDED OPERATING CONDITIONS | (Vss =0V, Tepr= -40t0 70T}
PARAMETER SYMBOL PINS CONDITIONS Min. Max. UNIT
In the Normal mode
4.5
Supply Voltage Voo in the SLOW mode 80 v
In the HOLD mode 2.0
ViHi Except Hysteresis Input Vppx 0.7
VppZ 4.5V
input High Voltage Vinz Hysteresis Input Voox0.75 Voo v
ViH3 VDD<4_SV Vpp X 0.9
Vin Hysteresis Input Vppx 0.3
VppZ 4.5V
Input Low Voltage Vi Hysteresis input 0 Vpp x0.25 v
Vi3 Vpp<4.5V Vpp x 0.1
Clock Frequency fc High-freq.clock 0.4 6.0 MHz
fs Low-freq.clock 30 34 KHz

Note. Input Voltage

Vinz, Vi :

in the SLOW operation or HOLD operation
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TOSHIBA TMP47P870
D.C. CHARACTERISTICS | (Vsg =0V, Topr = ~-40t0707C)
PARAMETER SYMBOL PINS CONDITIONS Min. | Typ. [ Max. | UNIT

Hysteresis Voltage Vs Hysteresis input - 0.7 - \

I Port KO, TEST, _

INT RESET, AOLD Vop =55V
Input Current - - +2 HA

N2 Ports R (open drain) Vin=5.5v/0V
Input Resistance Rinz RESET 100 | 220 | 450 KQ
Puli-down Resis tance Rk Source opendrain Vop=5.5V, Vkx= -30V - 80 - KQ

I o1 Sink open drain ports Vpop=5.5V, V| =5.5V - - 2 pA
Qutput Leakage Current -

Loz Source open drain ports Vpp=5.5V, Voyr = - 32V - - -2 pA
Qutput Level High Voltage Vou Ports P4, RS, RC Vpop=4.5V, lgy= - 5mA 2.4 - - v
Output Level Low Voltage Vou Ports PO, R6-R9 Vop=4.5V, lgL = 1.6mA - - 04
Hogh Level Output Carrent lon Ports R2, RA, RB, G/S Vpp=4.5V, VgL = 2.4V - 15| =

mA
Low Level Quiput Current lou Ports P1, P2 Vpp =45V, VgL =1.0V - 20 -
Supply Current oo Vpp = 5.5V _ 5 10 mA
{(in the Normal mode) f¢ = 4MHz
Supply Cu.rrent 005 Vpp=5.0V _ 5 8 mA
(in the SLOW mode) fs =32 768KHz

Supply Current

IDDH VDD= 5.5v - Q0.5 10 pA

(in the HOLD mode)

Note 1.
Note 2.

(pull-up/pull-down) is contained.

Note 3.

oo, looH, Vin=5.3V10.2V

Typ. valuesshow those at Top, =25°C, Vpp =5V.
Input Current liyy [ The current through resistor is not included, when the input resistor

The KO portis opened when the input resistor is contained.
The voltage applied to the R port is within the valid range.
Ipps; Vin =4.8V1 0.2V, low frequency clock is only oscillated (connecting XTIN, XTOUT)

A /D CONVERSION CHARACTERISTICS

(Vss =0V, Vpp=4.510 6.0V, Topr = —40t0 70C)

PARAMETER SYMBOL CONDITIONS Min. Typ. Max UNIT
Analog input Voltage Vain CIN3-CINO Vass Voo v
Total Error - h.g LSB
240290
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TOSHIBA TMP47P870

A.C. CHARACTERISTICS {Vss =0V, Vpp=4.5t06.0V, Topr = -40t0707TC)
PARAMETER SYMBOL CONDITION Min. Typ. Max. UNIT

in the Normal mode 1.33 - 20

Instruction Cycle Time tey HS
In the SLOW mode 235 - 267

High level Clock pulse Width tweK )
For external ciock operation 80 - - ns

Low levei Clock pulse Width twel

Shift Data Hold Time tspn 0.51¢, - 300 - - ns

Note. Shift Data Hold Time:

External ¢ircuit SCK pin and SO pin Serial port (completion of transmission)
VDD
ECK 1.5V
10KQ e

tspH

& D X ¢ T

RECOMMENDED OSCILLATING CONDITIONS | (Vss =0V, Vpp=4.5t0 6.0V, T;)p,- =-40t0707C)

Recommended oscillating conditions of the 47P870 are equal to the 47C870's.

0.C/A.C.CHARACTERISTICS (Vss =0V)

(1) Read Operation

PARAMETER SYMBOL CONDITION Min. Typ. Max. UNIT
Output Level High Voltage Vina Veex 0.7 - Vee v
Output Level Low Voltage Viia 0 - Veex 0.1 \
Supply Volltage Ve a7s B 6.0 v
Programming Voltage Vpp
Address Access Time tace | Vee=5020.25V 0 - 350 ns

240290
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TOSHIBA TMPA47P870

AO-A12

( X

N\ LTI
AN LTI,
w4 AN

o
<

>

tacc

Hi-Z
10-17 DATA OUTPUT W—

(2) High Speed Programming Operation

PARAMETER SYMBOL CONDITION Min. Typ. Max. UNIT
Input High Voltage Vika Veex 0.7 - Ve v
Input Low Voltage Via Q - Veex 0.1 v
Supply Voltage Vee 4.75 - 6.0 \
Vpp Power Supply Voltage Vpp 20.5 21.0 21.5 v
Programming Pulse Width tewy | Vec=6.02£0.25V 0.95 1.0 1.05 ms

AD-A12

X
© NN L
—

Ot

10-17 Unknown >—<Sr2'a"Ls >—-< a3 }—( Din STABLE >———-—
_/
w YL el AR

PROGRAM
PROGRAM VERIFY PROGRAM

pe]

C

INITIAL PROGRAM ADDITIONAL PROGRAM
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TOSHIBA

TMP47P870

¥ Difference compared with the 47C870
The 47P870 is different from the 47C870 with respect to the following spec points.

PARAMETER

SYMBOL

CONDITION

47C870

47pP870

Min.

Typ.

Min.

Typ.

UNIT

Supply Voltage

in the NORMAL
QPERATION

4.5

Voo

in the SLOW
QPERATION

2.7

4.5

Supply Current

lpo

in the NORMAL
OPERATION

3

5

10 mA

Ipos

inthe SLOW
OPERATION

30pA
(Voo = 3V)

T8.D

5mA

(Voo =5V)

8mA

Note.

TYPICAL CHARACTERISTICS

oL oo - Voo
(ma)
8
6VIH]
6 /’ ]
A VA aookhz
v Ta=25°C
2
0
3 5 7 (V}Vpp

oo

IDD -{c

Be fixed low level at MCU mode because of TEST pin does not have pull-down resistor.

{mA)

Vpp = 5.5V

Ta=25C

0.4

4

10 (MHz) f¢
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