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TOSHIBA TMP47P421A

CMOS 4-BIT MICROCONTROLLER
TMP47P421ADF

The 47P421A is the system evaluation LSI of 47C221A/421A with 32K bits one-time PROM. The 47P421A
programs/ verifies using an adapter socket to connect with PROM programmer, asitisin 2732AD.

In addition, the 47P421A and the 47C221A/421A are pin compatible. The 47P421A operates as the same as
the 47C221A/421A by programming to the internal PROM.

PART No. ROM RAM PACKAGE ADAPTER SOCKET
P
TMP47P421ADF P 256 x 4-bit QFP64-1420-1.00A BM1114A
4096 x 8-bit

PIN ASSIGNMENT (TOPVIEW)
QFP64-P-1420-1.00A

NN MmN —O w© o
IS RS QFP64-P-1420-1.00A
35@558%68m~_omc\1_o~’~
W W WWwWWwwwwiRNNNN O o nwn
NNV N NN XXX XXX &
SRR EEEEEEE NN
QQEQBEQEHQQEQQQQQHQ
—C OO NOLT NN —ONONWOWLWL M
SEG10=—[TT]53 31 IT—J=—=R50/A11
SEG11 =—[IL|54 30 —=—=R43/A4 PN
SEG12=—[IL]55 29 IT—1++=R42/A5 // ™~
SEG13=—[TT]56 2 TT—=—=RA1/A6 < =
SEG14 =~—[—TT]57 27ATT—T=—=R40 /A7 Do < >
7l NN
VDD —= C—IT]58 2gIT—1=—VDD ke
SEG15=—[T159 25T Je—R92 (SCK) _
SEG16~—[—IT]60 24 TT—1<—>R91 (SO) / CE
SEG17<+—[TT61 23T —1=—=R90 (SI)
SEG18=—[IT]62 22 TT—1=—>R83 (T1) /A0
SEG19=—[—T063 21T —1=—R82 (INT1) /A1
SEG20=—[—TT]64 O atatnet T kot 6 o2 OFEE=Te—=R81 (T2)/ A2 TMP47P421ADF
TANOMOT INONODN - - = — = — — — /
UUUUUUUUUTTTTTTL{TTU
\—Nm_qu-umZI—O\—le—l—r.Sﬁ
N NN o Y OO OO nw
308g3EE=txgREi LRl
Nnnn U VU |n ~
- O
T
L o<
NN
a m
g«
~
|LLI
o



http://www.dzsc.com/ic/sell_search.html?keyword=TMP47P421ADF
http://www.jdbpcb.com/J/
http://pdf.dzsc.com/

TOSHIBA TMP47P421A

PIN FUNCTION
The 47P421A has MCU mode and PROM mode.
(1) MCU mode
The 47C221A/421A and the 47P421A are pin-compatible (TEST pin for out-going test. Be fixed to low

level).

(2) PROM mode

PIN NAME INPUT/OUTPUT FUNCTIONS PIN NAME (MCU MODE)
A11 to A8 R50 to R53
A7 to A4 INPUT Address inputs R40 to R43
A3 to A0 R80 to R83
17 to 4 SEG7 1o SEGA

i o /o DataOutputs (Inputs) [ ey T
CE INPUT Chip Enable input R91
OE/VPP Output Enable input +21V/5V/0V HOID
vee Power Supply +5V VDD
SND O \ e
L g Voo
VLC Power Supply Be fixed to low level.
R63 to R60
R73 to R70 1’0
Be fixed to low level.
R92
K03, K02
............................. INPUT
K01, K00
R90 170 PROM mode setting pin. Be fixed to low level.
RESET
INPUT
TEST PROM mode setting nin. Be fixed to high level
SEG23 to SEGS8
OUTPUT Open
COM4 to COMI1
XIN INPUT

""""""""""""""""""""""""""""""" Resonator connecting pin.
XOUT OUTPUT




TOSHIBA TMP47P421A

OPERATIONAL DESCRIPTION

The following is an explanation of hardware configuration and operation in relation to the 47P421A. The
47P421A is the same as the 47C221A/421A except that an OTP is used instead of a built-in mask ROM.

1. OPERATION mode
The 47P421A 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 47C221A/421A, 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 are as shown in Figure1-1.

000y 000y 00y
: = oF |..2eTopage
Program
Data area
7FF Program 7F
800 : 80
Don‘t use
BF
Don‘t use co
Data area
FFF FFF FF
(a) 47C221A (b) 47C421A ( In case of 47C221A )
\ /
Figure 1-1. Program area (ROM) Figure 1-2. RAM addressing

1.1.2 Data Memory
The 47P421A contains 256 x 4-bit (equivalent to 47C421A) data memory. When the 47P421A is used as
evaluator of the 47C221A, programming should be performed assuming that the RAM is assigned to

addresses 00 to 7Fy and CO to FFy as show in Figure 1-2 by considering the application software
evaluation.



TOSHIBA TMP47P421A

1.1.3 Input/ Output Circuitry

(1) Control pins
This is the same as for the 47C221A/421A except that there is no built-in pull-down resistance for
the TEST pin.

(2) 1/0O Ports
The input/output circuit of the 47P421A is the same as I/0 code GA of the 47C221A/421A.
External resistance, for example, is required when using as evaluator of other I/O codes (GB to GF),
(Refer to Figure 1-3)

T T I
| ! % 10 kQ
1
i 70 k@2 KO port !
Q AA D 1
AN 'WV—D >O—| R4, R5, R6 port
! KO port ! 70kQ
i i 1

e

- - d

(a) Code: GB (b) Code: GC (c) Code:GD

T T KO port
! y <+—w—_]
! 70kQ L
" : é 70kQ
1
N 1242 T
KO port

10k

%10‘(9
o1

R4, R5, R6 port

R4, RS, R6 port —[>o—|j;
<1

I
i
|
1 i
~ - ~ -

(d) Code: GE (e) Code: GF

Figure 1-3. 1/0 code and external circuitry
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1.2 PROM mode

The PROM mode is set by setting the RESET, R90, KOO and K01 pins to the “L” level. The PROM mode
can be used as a general-purpose PROM writer for program writing and verfication.
An adapter socket (part No. BM1114A) is available for connecting a PROM wrriter.

Vpp /OE (21V/5V/0V)

All
[y

A0

=

—"T XIN

HH——{xour

47P421A
/ N\
HOLD VDD
TEST
R50
to R91 j=—— CE
R53
R40 SEGO
to
R43 to
SEG3
SEG4
R80
to
to SEG7
\ R83
K00
K01
R90
VSS RESET
\\ /

?Vcc

7

Figure 1-4. Setting for PROM mode

For more information on pins refer
to the section on pin function.



TOSHIBA TMP47P421A
ELECTRICAL CHARACTERISTICS
ABSOLUTE MAXIMUM RATINGS | (Vss=0V)
PARAMETER SYMBOL PINS RATING UNIT
Supply Voltage Vpp -05t07 Vv
Program Voltage Vpp Hold/Vpp pin -0.5t022.0 Y
Supply Voltage (LCD drive) Vie -0.5toVpp+0.5 \Y
Input Voltage Vin -0.5toVpp +0.5 \Y
VouT1 Except sink open drain pin -0.5toVpp+0.5
Output Voltage \Y
Vout2 | Sink open drain pin -0.5t010
Output Current (per 1 pin) lout 32 mA
Power Dissipation [Topr=70C] PD 400 mw
Soldering Temperature (time) Tsid 260(105) °C
Storage Temperature Tstg -55t0125 °C
Operating Temperature Topr -30t070 °C
RECOMMENDED OPERATING CONDITIONS | (Vss=0V, Topr=-301t070 °Q)
PARAMETER SYMBOL PINS CONDITIONS Min. Max. UNIT
In the Normal
operating mode 4.5 v
Supply Voltage Vb Inthe Hold 6.0
operating mode 2.0
ViH1 Except Hysteresis Input VDD x 0.7
vVDD=4.5V v
input High Voltage ViHz | Hysteresis input Dx0.75 vDD v
ViH3 VDD<4.5V VDD x 0.9
ViL Except Hysteresis Input Vpp % 0.3
: VDDZ=4.5V
Input Low Voltage ViLz | Hysteresis Input 0 Vpp X 0.25 v
Vi3 VDD<4.5V Vpp x0.1
Clock Frequency fc 0.4 4.2 MHz

Note 1. Input Voltage Vin3, Vi3
Note 2. 1MHz is recommended as minimum freqency when SLF =1. And 2MHz is when SLF =0.

in the HOLD operating mode.




TOSHIBA TMP47P421A
D.C. CHARACTERISTICS (Vss =0V, Vpp=4.51t06.0V, Topr =-30t070°C)
PARAMETER SYMBOL PINS CONDITIONS Min. | Typ. | Max. [ UNIT
Hysteresis Voltage Vys | Hysteresis Input - 0.7 - \Y
iIN1 Port KO, TEST, RESET, HOLD Vpp=5.5V,
Input Current — — +2 PA
Iin2 | OpendrainR port Vin=5.5V/0V
Input Low Current I Push-pull R port Vpp=5.5V,V|y=0.4V - - -2 mA
Input Registance Rin2 | RESET 100 220 450 kQ
Output Leakage
lig | OpendrainportR V=55V, Vgyr=55V - - 2 7728
Current e e L DD + YOUT yr
Output High Voltage | Voy | Push-pull R port Vpp=4.5V, loy= —200 LA 2.4 — — Vv
Output Low Voltage VoL | Except XOUT Vpp=4.5V,loL=1.6 mA — — 0.4 Vv
Segment Output Low )
Registance Ros1 [SEG pin
Common Output Lowj ] - 10 — kQ
Registance Roc1 | COM pin
Segment Qutput High )
Resistance Ros2 [SEG pin
Common Output High . - 70 - kQ
Resistance ROCZ COM pin VDD =5 V, VDD - VLC =3V
Voo 38 | 40 | 42
Segment/Common SEG / COM pin
Output Registance Voin 33 3.5 3.7 v
Voi 28 | 3.0 | 3.2
Supply Current Vpp=5.5V, Vi c=Vss
(in the Normal mode) Ipp fc = 4 MHz - 5 10 mA
Supply Current
(in the HOLD mode) IpbH Vpp=5.5V - 0.5 10 LA

Note 1. Typ. valuesshow those at Topr = 25 °C, Vpp = 5 V.
Note 2. InputCurrently; ; The current through resistor is not included, when the input
resistor (pull-up/pull-down) is contained.

Note 3. Output Resistance Ros, Roc,; Shows on-resistance at the level switching.

Noted. Vpy3; Shows2/3level outputvoltage, when the 1/4 or 1/3 duty LCD is used.

Note 5. Vop12; Shows 1/2 level output voltage, when the 1/2 duty or static LCD is used.

Note 6. Vo1/3; Shows 1/3 level output voltage, when the 1/4 or 1/3 duty LCD is used.

Note 7. Supply Currentipp, ippr ; ViN=53V/02V
The KO port is open when the input resistor is contained.
The voltage applied to the R port is within the valid range.

Note 8. When using LCD, itis necessary to consider values of Ros1/2 and Roc1/2-

Note 9. Times for SEG/ COM output resistance switching on :

Ros1, Roci : 2/1s (s)

Ros2, Rocz : 1/(nfg)  (1/n : duty, fr: frame frequency)
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A.C. CHARACTERISTICS (Vss=0V, Vpp=4.5t06.0V, Topr=-30t0 70 °Q)

PARAMETER SYMBOL CONDITIONS Min. Typ. Max. UNIT
Instruction Cycle Time tey 1.9 - 20 s
High level Clock pulse Width tweH

External clock mode 80 - - ns
Low level Clock pulse Width twer
Shift data Hold Time tspH 0.5 t¢y - 300 - - ns

Note. Shiftdata Hold Time:

External circuit for SCK pin and SO pin Serial port (completion of transmission)
vDD

10 kQ

1 o 50 X X X frsv

RECOMMENDED OSCILLATING CONDITIONS

Recommended oscillating conditions of the 47P421A are equal to the 47C221A/421As.



X Difference compared with the 47C221A/421A.

TOSHIBA TMP47P421A
D.C./A.C. CHARACTERISTICS (PROM mode) (Vss=0V)
PARAMETER SYMBOL CONDITION Min. Typ. Max. UNIT
Output Level High Voltage ViHa Veex 0.7 - Vee \
Output Level Low Voltage ViLa 0 - Veex0.12 \
Supply Voltage Vee
4.75 - 6.0
Verify \"
Programming Voltage Vep
Program 20.5 21.0 21.5
Address Access Time tacc 0 - 350 ns
Vee=5.0£0.25V
Programming Pulse Width trw 0.95 1.0 1.05 ms
e« PROGRAM VERIFY — .|
4 \
A11to A0 >< ><
\ /
(¢
4 - \ D} \
17t0 10 —<\ Din STABLE ) Dout STABLE ~ p—o
(¢ /
"
—
tacc
GOE/ VPP // \ /
I \ (¢ /
1
trw
CE /
\\ (.
)

The 47P421A is different from the 47C221A/421A with respect to the following spec points.

TMP47C221A/421A TMP47P421AD
PARAMETER SYMBOL CONDITION UNIT
Min. Typ. Max. Min. Typ. Max.
Supply Voltage Vpp In the NORMAL 4.5 - 6.0 4.5 - 6.0 \Y
ration
Supply Current Ipp operatio - 3 6 - 5 10 mA

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

oo Ipb- VoD Iob Ipp - fc
(mA) (mA)
8 8
4 VIH]
6 /' 6
4 /| 400 §Hz 4 —T
/ Ta=25°C B Vpp=5.5V
7 5 Ta=25°C
2

0 3 5 7 (V) Voo 0 0.4 1 4 10 (MHz) fc



