TOSHIBA

TMPa7pP834

CMOS 4-BIT-MICROCONTROLLER
TMP47P834N

The 47P834 is the OTP microcontroller with 64kbits PROM. For program operation, the programming is
achieved by using with EPROM programmer (TMM27128A type) and adaptor socket,
The function of this device is exactly same as the 47C834.

PART No. ROM RAM PACKAGE
TMP47PB34N ;T;z «Bobit 512 x 4-bit SDIP42
PIN ASSIGNMENT (TOP VIEW)
SDIP42
s S
A13/R40 (FWMD) « (1 42 J «<voD
A12/R43 (PWMI) & []2 41 [] «> R92 (SCK) /PG
R42 (PWM2) < {13 40 {J <> R91 (50)/CE
R43 (PWNM3) & [4 39 1 «<>R90($i)/ OF ‘,]l.j
AT1/R50(PWMA) < [I'5 3841 > RB3{T4) /A0 - (,l:mﬂlt”
A10/RS51 e [J6 37 [1 &> REZ(INTT)/ A1 P ""’ﬁ"‘m\
A9/RS2¢» [I7 367 ) o RBI(T2)/A2 ‘UWIM‘
AB/R53 e [I8 35 [ < RBO(INT2)/A3
10/ R70 (AFC) <] 9 34 1] < ROLD (KEQ)
N/R7T(WTO)« [110 33 [I «RESET
12/R72 e [J 11 32 § — xout
I3/R73¢> [ 12 31 I« XIN TMP47P834N
14/K00 < [} 13 30 § < TEST/vPP
15/KO1T < [] 14 29 [ — 0sc2
16/KQ2 «+ []15 28 [1 «0sC1
17/K03 « [J16 27 [J «VD
ATIR60 < (17 26 [ «HO
AGIRE1 « [|18 25 1 —v/8L
AS/RE2 &> [] 19 24 ] —8B
A4rRe3 < [ 20 23 [] «> G/RAI
vss— (21 22 1 «<>R/RAD
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TOSHIBA

TMP47P834

PIN FUNCTION

The 47P834 has MCU mode and PROM mode.

(1) MCU mode
The 47C834 and the 47P834 are pin compatible (TEST pin for out-going test. Be fixed to low level).

(2) PROM mode

PIN NAME input/ Quiput FUNCTIONS PIN NAME (MCU mode)
A3 A2 Ral R40
Al A8 R53 R50

S - Input Address inputs
A7 - A4 RE&3 R60
A3 - A0 R83 - RSB0
i7 14 K03 - KOO
- 170 Data Inputs / outputs
13 - {0 R73 - R70
PGM Program control input R92
CE lnput Chip Enable input R91
Ot OutpulEnable input RI0
VPP +12.5V 5V (Program supply voltage) TEST
vCC Power supply + 5V VDD
Vss ov VS5
0sC1
Qutput QSD resgnator connecting pins
0sc2
Y, B, HD, VD Be fixed to low level
05D output
G/R
RESET Input PROM mode setting pin. Be fixed to low level.
HOLD Input
XIN Input

- Resonator connecting pins

xXQuT Output
190290
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TOSHIBA TMP47P834

OPERATIONAL DESCRIPTION
The following is an explanation of hardware configuration and operation in relation to the 47P834. The
47P834 is the same as the 47C834 except that an EPROM or OTP is used instead of a built-in mask ROM.

1. OPERATION mode
The 47P834 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 47C834, except that the TEST/VPP pin does not have built in pull-dawn resistor and cannot be
used open.

1.1.1 Program Memory
The program storage area is the same as for the 47C834. Data conversion tables must be set in two
locations when using the 47P834 to check 47C434/634 operation.

0000y 00004 0000y
Prz%rdam Program Program
Fixed Data
OFFF, : 1
1000, P NP ] 1000y [-=-=--=--=------1
Program
and
Fixed Data
Program
and : : Program
Fixed Data 17,FFH and
{Same data as : Fixed Data
0000y - OFFFy) : :
Don‘t use
1FFFy 1FEFL 1FFFy
2600y, 2000, 2000y
: Character data area : Character data area : Character data area
21FFy, 21FFy 21FFy
; “FFY data f "FF" data : "FF” data
3FFFy, 3FFFy 3FFFy
(a) 47C434 (b) 47C634 {c} 47C834

Figure 1-1.  Program area

1.1.2 Data Memory
The 47P834 has two built-in 256 x 4-bit data memory banks (DMBO, DMB1).
When using the 47P834 as a 47C634 evaluator, do not write data to address 80H and following, even
though the DMB1 addresses are 00-FF. And when using as a 47C434 evaluator, do not write data to the
whole DMB1. There is no necessary to take into consideration a special function shared area, because
one s builtin DMBO.

190290
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TOSHIBA TMP47P834

1.1.3 Other Peripheral Hardware Function
Using as 47C434/634 evaluator, do not write data intc the command register OPOB of PULSE output
control and Image Receiving Mode Control.

1.1.4 Input/Qutput Circuitry
(1) Control pins

This is the same as for the 47C434/634/834 except that there is no built in pull-down resistor for the
TEST pin. Input/output circuitry of the 47P834 control pins is shown below.

CONTROLPIN I{e] CIRCUITRY REMARKS
0osC. enable.,tDo_
Resonator connecting ping
XIN input W R =1KQ (typ)
R
XOuT Output R ' Ro Ri =1.5MQ (typ)
Ro =2KQ (typ.)
XIN XouT
vop Hysteresis input
) Rin Contained pull-up resistor
RESET Input g i R D RIN=220KQ (lyp)

R = 1K {typ.)

Hysteresis input
Input

HOLD (KED) R {Sence input)
ot D

R=1KQ (typ)

Not contained
putl-down resistor

TEST Input W

R =1KQ {typ)

oscC. enable+t1:>_
Oscillation terminals for OSD

0sC1 Input AN R = 1KQ (typ)
Ry
R Ro Ry = 1.5MQ (lyp)
051 sC2

Syachronous signal input

R
Input MD Hysteresis input
VD y P

R=1KQ (typ.)

230290
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TOSHIBA TMP47P834

(2) /O port
The input/output circuit of the 47P834 is different to any I/O code of the 47C434/634/834. When this
chip is used as evaluator with the I/0 code, it is necessary to provide such as external resistors.

10
code PB PC PF
port
KO Pull-up resistor Pull-down resistor | Pull-down resistor
R4, RS0 — —_ Level shifter

Table 1-1. External Circuitry Corresponding to I/O Codes

KO port
i KO port ‘ 70K
e i ¥
(a) Pull-up resistor for code PB (b)_Pull-down resistor for code PC and PF

R4, RS port

T For output

10K

> }_ Forinput

DISABLE :D_l
——

{¢) Levelshifter for code PF

Figure 1-2. Example of External Circuitry

230290
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TOSHIBA TMP47P834

The input/output circuitry of the 47P834 1/0 port is as follows.

PORT le} INPUT/OUTPUT CIRCUITRY REMARKS

Not contained
Pull-up
R

KO | Input '_<}——'W\"_D or

pull-down resistor

R=1KQ {typ.)

Tri-state
_@EDD_i Initial "Hi-2*
R4
o) DISABLE :D)_i -
RSO . R=1KQ (typ.)

Tri-state

:{:D I Initial "Hi-Z"
RS1
RS2 e @*{ &
R53 DISARCE  —o— R=1K{ (typ)

RG f8, R9 Sink opendrain
] | tnitial “Hi-2"

R6 b | Hysteresis input (R8, R9)

R8 o] D I

R9 R R
= 1KQ {typ.
1 /\@i R=1 (typ.)
~J
R70 R71~R73 vDD ;
nitial "H-2" —] Initial “High" Sink open drain
——{>O——l and
é push-pull
" vo .__<}___‘ - Comparator input
R (R70 pin)
— <} R= 1K (typ.}
I Vrer <
VDD

R (RAQ) dm—*‘:{jo‘ Tri-state
6ran| O I initial "Hi-2"
(] R=1KQ (lyp.)
DISABLE :DO_| -

. 05D statys 5 R,G . Sidea

v (gL |Qutrut ﬂ R Jog— B, . Sideb

230290
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TOSHIBA TMP47P834

1.2 PROM mode
The PROM mode is set by setting the RESET, HOLD, R and G 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 program
mode is used set the ROM type the same as for the TMM 27128A.)

Vpp (12.5V/5V) @ TV“
| TEST VDD
R41
R40
R50 .
g R9Z | PG
R53 R91 = CE
Al3 R60 RI0 [=—— OE
§ [:> | KOO
AQ R63 §
K03 i0
R8O R70 <:>‘
s X 17
RE3 RZ3
'S
R -t
] o
’_“L XOuT 7o |«
VSS RESET [=—t
777 7z

Figure 1-3. Setting for PRCM mode
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TOSHIBA TMP47P834

1.2.1 High speed programming mode

The device is set up in the high speed programming mode when the programming voltage (12.5V}) is
applied to the Vpp pin with Vcc = 6V and PGM = Vina. 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 correclly 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 Vcc =Vpp =5V.

START

t

N

Ve =6V
¥
Vpp = 12.5V
1

‘ ADDRESS = START ADDRESS I

YES

DATA =FF?

NO

pd
(13
(=]

l PROGGRAM 1msec PULSE ’

I

N=N+1

N=15? 7ES

NO

NG

v

QK y=

OVERPROGRAM 4N PULSES OF
1 msec OR ONE PULSE of 4 Nmsec DURATION

L ADDRESS = ADDRESS + 1 ‘

— FAIL

Figurel-4. FLOW CHART
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TOSHIBA TMP47P834

ELECTRICAL CHARACTERISTICS

ABSOLUTE MAXIMUM RATINGS | (Vs =0V)

PARAMETER SYMBOL PINS RATING UNIT
Supply Voltage Vob -03to7 \
Input Voitage Vi -03toVpp+03 \%
Vout Except sink open drain pin -03toVpp+03
Output Voltage v
Voun Sink opendrain pin except R7 port -031010
louts R6 port 30
Qutput Current (Per 1 pin) - mA
lout2 R7, R8, RY port 32
OQutput Current (Total) ¥ oyt R6 port 60 mA
Power Dissipation PD 600 mw
Soldering Temperature (lime) Tag 260 (10sec) T
Storage Temperature Tstg -55t0125 <
Operating Temperature Topr -30to 70 T
Programming Voltage Viop TEST / VPP pin -03t014.0 Vv

RECOMMENDED OPERATINGCONDITIONS | (V55 =0V, Topr= -3010707C)

PARAMETER SYMBOL PINS CONDITIONS Min. Max UNIT
in the Normal mode 45
Supply Voltage Voo 6.0 "
inthe HOLD mode 2.0
ViHi Except Hysteresis Input Vppx 0.7
Vpp 2 4.5V
Input High Voltage Via Hysteresis Input Voo x0.75 Voo \
Ving Vpop<4.5V Vppx09
Vi Except Hysteresis Input Vppx 0.3
Vpp Z 4.5V
InputLow Voltage V2 Hysteresis Input ] Vppx0.25 v
V\L} VDD<4'5V VDDXO 1
fc 0.4 4.2
Clock Frequency MHz

Note. Input Voltage Viy3, Virz: in the HOLD mode.
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TOSHIBA TMP47P834
D.C. CHARACTERISTICS [{(VSS =0V, Topr =-30t0707C)
PARAMETER SYMBOL PINS CONDITIONS Min. | Typ. |Max. | UNIT
Hysteresis Voitage Vs Hysteresis Input - 07 - Vv
It K0 port, TEST,
RESET, HOLD Vop =33V,
input Current - - 2 pA
N2 R port (opendrain) ViN=5.5V/I0V
input Low Current In R port (push-pull) Vpp=5.5V, Viy=0.4Vv - - -2 | mA
Rint K0 port with pulli-up/pull-down 30 70 | 150
Input Resistance KQ
Rinz RESET 100 | 220 | 450
Output Leakage Current | Tristate Vop=55V, Vour=55v | — | — | t2| pa
utpy age Lurren Lo R6, R8, R9 port (open drain) DD =32, YOy > - L
Vo R port (push-puil) Vpp=45V, loy = - 200pA | 2.4 - -
Output High Voltage v
Vouz R port (tri-state), OSD outpul Vpp=4.5V, loy ==0.7mA| 4.1 - -
VOLI R7, RS, R9 pOfl VDD= 4.5V, lOL =1.6mA
Output Low voltage - - 0.4 \
Voo R port (tri-state), OSD output Vpp=4.5V, g =0.7mA
Qutput Low Current lou R&port Vpp=4.5V, Vg = 1.0V - 20 - mA
Supplleurrent is8 Vpp =55V _ 5 10] ma
(in the Nomal mode) fc = 4MHz
Supply Current
1DD VDD= 5.5V - 0.5 10 pA
{in the HOLD mode) 4

Note 1. Typ. values show those at Top, =25°C, VDD =5V.

Note 2. Input Current liny

Note 3. Supply Current

down resistoris contained.

Viy=5.3v/I0.2V

The current through resistor is not included, when the pull-up/pull-

The KO port is open when the pull-up | pull-down resistor is contained.
The voltage applied to the R port is within the valid range Vi or Vin.

A /D CONVERSION CHARACTERRISTICS

PARAMETER SYMBOL PINS CONDITIONS Min. Typ. Max UNIT
Analog Input Voltage VAN CIN Vss - Voo v
A/D Conversion Error -~ - - 4 LS8

190290
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TOSHIBA TMP47P834
A.C.CHARACTERISTICS | (Vss=0V, Vpp =4.51t0 6.0V, Topr = - 30to 707C)
PARAMETER SYMBOL CONDITION Min Typ. Max UNIT
Instruction Cycle Time tey 1.9 - 20 Hs
High level Clock Pulse Width tweH )
for external clock operation 80 - - ns
Low level Clock Pulse Width twct
Shift Data Hold Time o 0.5ty - 300 - ns
Note. Shift data Hold Tume
External circuit for 5CK pin and SO pin _ _
Serial port (compietion of transmission}
VDD
SCK i.5v
10KQ >CK
tsoH

;; 50pF

SO X

po

X 7

RECOMMENDED OSCILLATING CONDITIONS

(Vss =0V, Vpp =4.5106.0V, Topr = -301070C)

Recommended oscillating conditions of the 47P834 are equal to the 47C834's.

[LSV

DC/ACCHARACTERISTICS (Vss =0V)
(1) Read Operation
PARAMETER SYMBOL CONDITION Min Typ. Max UNIT

Output Level High Voltage Vina Veex 0.7 - Vee \
Output Level Low Voltage ViLa 0 - Veex0.3 v
Supply Voliage v

il E S 4.75 - 6.0 A
Programming Voltage Vpp
Address Access Time tacc | Vee=5.0£0.25v 0 - 350 ns
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A

X

AN

i

NN

N

A

Ly

AL

tacc
Hi-z

(2) High Speed Programming Operation
PARAMETER SYMBOL CONDITION Min Typ. Max. UNIT
input High Voitage Vin Veex 0.7 Ve Vv
Input Low Voltage Vilg 0 Veex 0.3 v
Supply Voltage Vee 4.75 - 6.0 v
Vpp Power Supply Voltage Vpp 12.25 125 12.75 v
Programming Pulse Width tpw Vee=60%025V 0.95 1.0 1.05 ms

AG-A12

CE

10-17

PGM

X

NN

xléz

-/

| Y/

UNKNOWN >_<SIABLE>--< VALID

H

>-—< Dun STABLE >—

(A

L

_/ _"ti’w“‘_

PROGRAM

PROGRAM

VERIFY

AN

NN

PROGRAM

INITIAL PROGRAM

ADD!TIONAL PROGRAM

-
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