TOSHIBA TMP47C425A/925A

CMOS 4-BIT MICROCONTROLLER

TMP47C425AF

The 47C425A is the high speed and high performance 4-bit single chip microcomputer with LCD driver, based
on the TLCS-47 CMOS series. The 47C425A has two oscillation circuits. It is possible to switch the operating
mode ; high speed operation and low power consumption operation.

PART No ROM RAM PACKAGE PIGGYBACK

TMPA7CA25AF 4096 x 8-bit 256 x 4-bit QFP67 TMP47C925AG

FEATURES

% 4-bitsingle chip microcomputer
& Instruction execution time :
1.9ps (at 4.2MHz), 244ps (at 32.8KHz)
# 89 basicinstructions
¢ Table look-up instrucitons
#Subroutine nesting : 15 levels max.
®6 interruptsources (External : 2, Internal : 4)
All sources have independent latches each, and multiple
interrupt control is available.
¢1/0 port (27 pins)
e Input 1port 4 pins
e /O 6 ports 23 pins
¢Interval Timer
®Two 12-bit Timer/Counters
Timer, event counter, and pulse width measurement
mode
#Serial interface with 4-bit buffer
External/internal clock, and leading/trailing edge shift
mode
¢ LCD driver (automatic display)
¢ LCDdirectdrive (Max. 12-digit display at 1/4 duty LCD)
e 1/4, 1/3, 1/2 duty or static drive are programmably
selectabtle.
®Dual clock operation
High-speed/low-power-consumption operating mode
®Real Time Emulator : BM47212A

QFP67

TMP47CA25AF

QFC67

TMPA7CI25AG
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TOSHIBA TMP47C425A/925A
PIN ASSIGNMENT (TOP VIEW)
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TOSHIBA

TMP47C425A/925A

PIN FUNCTION

PIN NAME Input/ Output FUNCTIONS
K03 - K00 Input 4-bitinput port
R43 - R4 4-bit 1/0 port with latch.
R53 - RS0 o When using as input port, the latch must be set to "1,
R63 - RGO Every bit datais possible to be set, cleared and tested by the manipulation of the
R73 - R70 L-register indirect addressing.
R83(T) 4-bit1/0 port with fatch. Timer/Counter 1 external input
R82(INT1) When used as inpul port, external interrupt External interrupt 1 input
R81(T2) O (input) input pin, or timer/counter external input Timer/Counter 2 external input
""" o T pin, the latch must be setto 1", T
R80(INT2)
RQZ(SCK) ”O“/O) 3-bit1/0 port with latch.
RI1(SO) When used as input port or serial port, the Serial data output
RIO(SI) 170 Gnput) latch must be setto 1. Serial data input
.S.EG'BVTS.EGO Output LCDIseg‘mem‘dnver ogtpyt o
COM4 - COM LCD common driver output
XIN input Resonator connecting pins (High-frequency) .
XOUT Output Forinputting external clock, XiN is used and XOUT is opened.
XTIN Input Resonator connecting pins {Low-frequency) .
XTOUT Output For inputting external clock, XTIN is used and XTOUT is opened.
RESET input Reset signal input
TEST Input Test pin for out-going test. Be opened or fixed to low level
VDD +5V
vsS Power supply 0V (GND)
vitC LCD drive power supply
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TOSHIBA TMP47C425A/925A

OPERATIONAL DESCRIPTION

Concerning the 47C425A, the configuration and functions of hardwares are described. Asthe description
include mainly differences from the 47C400A, refer to the technical data sheets for the 47C400A.
The 47C425A doesn’t have the hold function.

1. SYSTEM CONFIGURATION
(1) /O Ports
(2) System Clock Controller
(3) Interval Timer
(4) Timer/Counter {TC1,TC2)
(5) Serial Interface
(6) LCD Driver

2. PERIPHERAL HARDWARE FUNCTION

2.1 /O Ports
The 47C425A has 7 ports (27 pins) each as follows:
1 KO ; 4-bitinput
2. R4,R5,R6,R7 ; 4-bitinput/output
3. R8 ;. 4-bit input/output (Shared by external interrupt input and Timer/Counter
input)
4; R9 ; 3-bitinput/output (Shared by serial port)

P1, P2, and KE ports are eliminated from the 47C400A. Table 2-1 lists the port address assignments and
I/0 instructions that can access the ports. The 5-bit to 8-bit data conversion instruction [OUTB @HL] is
invalid.
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TMP47C425A/925A

TOSHIBA
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TOSHIBA TMP47C425A/925A

2.2 System Clock Controlier
The 47C425A has two oscillation circuits with a high-frequncy clock and a low-frequency clock. Power
consumption can be decreased by switching to low-speed operation using the low-frequency clock when
necessary (dual clock operation). The high-frequency clock can be obtained by connecting an oscillator
to the XiN and XOUT pins; the low-frequency clock can be obtained by connecting the osciilator to the
XTIN and XTOUT pins.

2.2.1 Ciucuit Configuration
Figure 2-1 shows the configuration of system clock controller.

Clock
[ —— Generator -/
XIN i fc
= High-frequency Timing System Clock
| | Generator Controller
,__“ T i clock oscillator |
XOuT
= - [T
| L lj—J | L ¢ fs System clock
ow-fre
= | w-irequency | oP16 IPOE
L4
I[ T | | ddock oscillator | L.
¥ xTouT (! Clock Generator Command register Status register
777 i control

Figure 2-1. System Clock Controller

2.2.2 Dual Clock Operation and Control
Dual clock operation involves two modes: Normal operating mode using the high-frequency clock, and
SLOW operating mode using the low-frequency clock. Both oscillators start operating when the power is
turned on, after which the Normal operation is selected automatically. Operating mode switching is
performed using the command register (OP16).
Bit2 of OP16issetto “1" to switch from Normal operation to SLOW operation. The high-frequency clock
will stop oscillating at this time.
Returning from SLOW operation to Normal operation is performed by clearing bit 2 of OP16 to “0” and,
at the same time, setting the warm up time in the lower 2 bits (DWUT). When the set warm up time has
elapsed, the Normal operation is entered. During reset, the mode is Normal operation. Figure 2-2 shows
operating mode transition. Figure 2-4 shows the command registers.

(1) Operating Mode Transition

Normal Command
Operating )

mode

High-freq. : Oscillating High-freq. : Stopped

Low-ireq. : Osciliating

Low-freq. : Oscillating

Command

Reset release

Reset Reset

Reset
operation

High-freq. : Oscillating
Low-freq. : Oscillating

Figure 2-2. Operating Mode Transition Diagram
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TOSHIBA TMP47C425A/925A

High-freq. clock
(XOUT) I

Low-freq. clock
{(XTOUT)
SN 111118 N 8 A1

Normai operation —» |«—— SLOW operation Normal operation
Changed to the SLOW —/ Changed to the — Warm-up
operating mode by program Normal operating

mode by program

Figure 2-3. System Clock Switching Timing

(2) Operating Mode Control

System Clock control command register (Port address OP16)

3 2 1 Q0

T T
t LF DWUT (Initial value  0000)

Selects operating mode l

> 00: Normal operating mode
01: SLOW operating mode

1+ : Reserved

Sets warm up time

Example : At s =32.768KHz

00: 24/fs[sec] - 0.5 [ms])
Notel. + don'tcare 01: 28/fs  woen 7.8
Note2. fs ; Low-frequency clock [Hz] O%: 211765 oo 62.5

Figure 2-4. Command Register

Note 1. The following operations and functions connot be used in the SLOW operation , therefore, this
must be taken into consideration in programming.
‘U Timer/Counter 4096Hz (at fs =32.8kHz) count operation (can be used with other count
rates).
2 Interval timer interrupt 4096Hz (at fs = 32.8kHz) operation {(can be used with other timer
rates).
3 Serial Interface.

Note 2. The power consumption of the oscillator and internal hardware is decreased in the SLOW

operation, but power consumption through pin interfaces (dependent on the external circuitry
and program) may prevent overall low power consumption operation, therefore, caution is
necessary during system design and interface circuit design.
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TOSHIBA TMP47C425A/925A

2.3 Interval Timer

2.3.1 Configuration of Interval Timer
The interval timer is configured with a 15-stage binary counter and inputs the oscillation circuit output
(fs) for the low-frequency clock; therefore, the final stage output is fs/215 [Hz]. This interval timer is
cleared to “0” during reset.
Also, “fs” is input directly into the interval timer; therefore, the interval timer interrupts, timer/counter
and LCD driver will not operate normally if the low-frequency oscillation is not stable.

o [P el el

v bEE

Figure 2-5. Interval Timer
2.3.2 Interval Timer Interrupt (ITMR)
Constant-frequency interrupts can be generated using the interval timer, Four different frequencies can
be selected for interval timer interrupts using the command register (OP19). The command register is
alsoinitialized to "0" during reset.
An interval timer interrupt is generated at the first rising edge of the binary counters output after the
command is set to the command register.

interval timer interrupt control command register (Port address OP19)

3 2 1 0
T
[ ‘ ! (initial value  0000)
Example : At fs=32.768kHz
Notel. + - don'tcare [-OO'*.: interrupt disabled
0100 : Interrupt frequency fs/23{Hz} - 4096 [Hz]
f ; Low-frequency clock [Hz] 0101: Interrupt frequency fs/28 2048
Note? ; Operation of fs/ 23 [Hz] cannot be 0110: Interrupt frequency fs/25 1024
0111 : Interrupt frequency fs/2'4 2
used in the SLOW operation jx*x : Reserved

Figure 2-6. Command Register
2.4 Timer/Counter

The timer / counter of the 47C425A is operated by a low-frequency clock (fs); therefore, the following

operating frequencies differ from those of the 47C400A.
1 Internal pulse rate.
2 Maximum frequency appiied in the event counter mode.
3. Dropratio of instruction execution time when the timer is used.

(1) Internal pulse rate

The intrnal pulse rates shown in Table 2-2 can be selected by setting the values of the lower 2 bits of
the TC1 and TC2 control command registers (OP1C, OP1D).

The values of At fs=32.768KHz
lower 2 bits Internal pulse rate Max. setting time - -
(bll‘], O)‘ internal pulse rate | Max. setting time
00 fs /23 [Hz] 215/ fs [sec] 4096 [Hz) 1 {sec]
01 fsr727 2'9/fs 265 16
10 fs/ 211 223/ 4s 16 256
" fs/215 227/ s 1 4096

Table 2-2. Internal Pulse Rate
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TOSHIBA TMP47C425A/925A

(2)

(3)

Maximum frequency applied in the event counter mode.
Nornal

operating —— Stow
r mode 1 operating mode

a. Inl-channel operation ........ .. ........ fc/32 [Hz) fs/32 [Hz}
b. In2-channel operation TCt .. fe/32 fs/32
TC2 .. fc/40 fs/40

Drap ratio of instruction execution time when the timer is used.
With the 47C425A, count operation is inserted in the ratio of once per [(basic clock frequency) /23]
/(internal pulse rate ) instruction cycle; therefore, execution speed drops as follows:

(basic dock frequency) /23

100+ { -1} %
(internal pulse rate)

Example 1: When fc=4MHz and fs=32.8kHz in the Normal operation and the internal pulse rate
fs/23 is selected, count operation is inserted once per each cycle of 122 instructions;
therefore, thereisadrop of 100/121 =0.83% for an instruction execution speed of 2ps.

Example 2: When fs =32.8kHz in the SLOW operation, and the internal pulse rate fs/211 is selected,
count operation is inserted once per each cycle of 256 instructions; therefore, there is a
drop of 0.39% for an instruction execution speed of 244ps. In addition, when the basic
clock is obtained from "fs” (SLOW operation), count operation cannot be used with an
internal pulse rate of fs/23.

2.5 SerialInterface

When

operating using the internal clock, fs/22 {Hz] is used as the serial clock. Consequently, when

operating at fs =32.768kHz, the maximum transfer rate is 8192bps. When the reading and writing of
serial data cannot follow this clock rate, the serial clock is automatically stopped and the next shift
operation stands by untill the processing is completed.

External clock can be used in the same way as for the 47C400A. The serial interface cannot be used in the
SLOW operating mode.

2.6 LCD Driver

The 47C425A has built-in circuit that directly drives the Liquid Crystal Display (LCD) and its control circuit.
The 47C425A has the following connecting pins with:

(1) Segment output pin 24 pins  (SEG23 - SEGO)
2 Common output pin 4pins (COM4 - COM1)

In addition, VLC pin is provided as the drive power pin.

The devices that can be directly driven is selectable from LCD devices of following drive methods :

1. 1/4duty (1/3 bias) LCD ... Max.96 segments (8 segments x 12 digits)

This Materia

2. 1/3duty(1/3bias) LCD ......... Max.72 segments (8 segments x 9 digits)

3 1/2duty (1/2bies) LCD ... ... .. Max.48 segments (8 segments x 6 digits)

4 StaticlCD ... e Max.24 segments (8 segments x 3 digits)
5-133
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TOSHIBA TMP47C425A/925A

2.6.1 Circuit Configuration
Figure 2-7 shows the configuration of the LCD driver.

S Internal Bus 5

% U

3 2 1 0
EDSP DTY fs/29 RAM
[e71:31:) Display data area
; ; {)
Duty E Timing E Display data select control
control E control E

] Y 1 Y i ¥
RN LN AR RS R R
> lanki
[ Display data buffer register |
LCD Power Q\)—
switth & L[ common driver [ Segment driver l
Bias control i

viC coma comi SEG23 SEGO

Figure 2-7. Configuration of LCD Driver

2.6.2 Control of LCD Driver
The LCD driver is controlied by the command register (OP18).

LCD driver control command register (Port address OP1B)
3 2 1 0
T
EDSP DTY l (initial value  0000)

LCD display control

00 : Designation of driving methods
01: Blanking

10 : Reserved

11: LDCdisplay enabie

Selection of driving methods

00: t/4duty(1/3bias)
01: 1/3duty(1/3bias)
10: 1/2duty(1/2bias)
11: Static

Figure 2-8. LCD Driver Controi Command Register
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TOSHIBA TMP47C425A/925A

(1) Driving methods of LCD
4 kinds of driving methods can be selected by DTY (bits 1 and 0 of command register).
Figure 2-9 shows driving waveforms for LCD.

|

-
Vico — Vico ~ 171

1
'
)
i
- '
'
'
'

1.1 _ 1.

°._L_U_l 0 . ° LU_I Oog
-Vico — -Vico —

= Data “1" >l<— Data "0" —*I < Data “1" —>I= Data"Q" —I|

{a) 1/4duty (1/3bias)drive (b) 1/3duty (1/3 bias)drive

| A

e
Vico — IRNAN Vico —
R i
)
)
‘ O -

-Vico — -Vico —
e < Data "1” —>l=— pata 0" —*|
Data "i" Data "0"

(c) 1/2duty (1/2bias) drive (d) Staticdrive

Note.: f¢; Frame frequency Vico: LCD drive voltage (= Vpp-V¢)

Figure 2-3. Driving Waveform for LCD (Voltage between COM-SEG)
(2) Frame frequency
The frame frequency is set accoding to the driving method and base frequency as shown in Table 2-3.
The base frequency is given by the Interval Timer.

Frame Frequency [Hz]
8 B{iv n
ase eth 1/4duty 1/3duty 1/2duty static
Frequency[Hz]|
fs fs 4 fs 4 fs fs
29 29 3 29 2 29 29
At fs =32 768KHz 64 85 128 64

fs ; Basic clock frequency [Hz]

Table 2-3. Frame Frequency Setting

(3) LCDdrive voltage
The LCD drive voltage (Vi cp) is obtained from the difference in potential (Vpp-Vi¢) between pins
VDD and VLC. Therefore, when the CPU operating voltage and LCD drive voitage are the same, the
VLC pinisconnected to the VSS pin.
The LCD light only when the difference in potential between the segment output and common
outputis *V cp, and turn off at all other times.
During reset, the power switch of the LCD driver is turned off automatically, shutting off the VLC
voltage. Both the segment output and common output become Vpp level at this time and the LCD
turn off.
The power switch is turned on to supply VLC voltage to the LCD driver by setting EDSP (bits 2 and 3 of
the command register) to “11g". After that, the power switch will not turn off even during blanking
(setting EDSP to "01g") and the VLC voltage continues to flow.
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2.6.3 LCD Display Operation
(1) Display data setting

Display data are stored to the display data area (Max. 24 words) in the data memory.
The display data stored to the display data area are read automatically and sent to the LCD driver by
the hardware.
The LCD driver generates the segment signals and common signals in accordance with the display
data and drive method. Therefore, display patterns can be changed by only overwriting the contents
of the display data area with a program. The table look up instruction is mainly used for this
overwriting.
Figure 2-10 shows the correspondence between the display data area and the SEG/COM pins. The
LCD light when the display datais “1” and turn off when “0".
The number of segment which can be driven differs depending on the LCD drive method; therefore,
the number of display data area bits used to store the data also differs (Refer to Table 2-4).
Consequently, data memory not used to store display data and data memory for which the addresses
are not connected to LCD can be used to store ordinary user's processing data.

Address Bit3 Bit2 Bit 1 BitC
20, SEGO
21y SEGH
224 SEG2 : :

‘ ; Driving Method Bit3 © Bit2  Bit1 i Bit0
1/4duty COM4 © COM3 @ COM2 | COMI
1/3duty - icom3 | comz i comi

: : 1/2duty - i - i comz i com

36, SEG22 : - : :

37w SEG23 Static - - P . com1

COmMa  COM3  COM2  cOMI Note. — ; This bitis not used for display data.

Figure 2-10. Display Data Area and SEG/COM Table 2-4. Driving Method and Bit for Display Data
(2) 8lanking

Blanking is applied by setting EDSP to “01g” and turns off the LCD by outputting the non light
operation level to the COM pin. The SEG pin continuously outputs the signal level in accordance
with the display data and drive method.

With static drive, no voltage is applied between the COM and SEG pins when the LCD is turned off by
data (display data cleared to “0"), but the COM pin output becomes constant at the Vi cp/2 level
when turning off the LCD by blanking, so the COM and SEG pins are then driven by Vicp/2.

9

2.6.4 Control Method of LCD Driver

(1) Initial Setting Y
Flow chart of initial setting is shown in Figure 2-11.
Setting of LCD drive method ‘
Example : Driving of 1/4duty LCD }
LD A, #0000B ; Sets 1/4 duty drive

Initialize of display data area ]

¥

Enable display

LD A, #1100B ; Enabledisplay (Relese of blanking) (Release of blanking}
ouT A, %0P1B !

Y

Figure 2-11. Initial Setting of LCD Driver

ouT A, %0P1B

; Initializes display data area
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(2) Display Data
Normally, display data are kept permanently in the program memory and are then stored to the
display data area by the table look-up instruction. This can be explained using numerical display
with 1/4 duty LCD as an example. The COM and SEG connections to the LCD are the same as those
shown in Figure 2-12 and the display data are as shown in Table 2-5.
Programming example for displaying numerals corresponding to BCD data stored at address 104 In
the data memory is shown below. The display data area is at addresses 20y and 214.

LD HL, #0FCH ; Setsthe data counter
LD A, 10H
ST A, @HL+
ST #DTBL/16 ,@HL+
ST #DTBL/256, GHL+
LD HL , #20H , Storesdispiay data
LOL A, @DC
ST A, GHL+
LDH A, @DC+
ST A, @HL+
DTBL : DATA 110111118, 00000110B, 111000118, 101001118, 001101108B,

10110101B, 111101018, 000101118, 111101118, 101101118

Numeral Display Display data Numeral Display Display data

Upper Lower Upper Lower

0 f ,I 1101 1111 5 I 1011 0101
L, !
{ r_

1 ‘ 0000 0110 6 { ' 111 0101
w—
| 1

2 I} 1110 0011 7 ‘ 0001 0111
R i

3 J 1010 0111 8 H i 111 0111
LN R,
£ Pl

4 § 0011 0110 9 i 1011 0111

Table 2-5. Example of Display Data (1/4 Duty)
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Table 2-6 shows the same numerical display used in Table 2-5, but using 1/2 duty LCD. The
connections of the COM and SEG pins to the LCD are the same as those shown in Figure 2-14.
Programming example for displaying numerals corresponding to BCD data stored at address 104 in
the data memory is shown below. The display data area is at addresses 20 through 234.

LD HL, OFCH ; Sets the data counter
LD A, 10H
ST A, @HL+
ST #0TBL/ 16, GHL+
ST #DTBL/256, @HL+
LD HL, #20H , Storesdisplay data
LOL A, @DC
ST A, @HL+
RORC A
RORC A
ST A, QHL+
LLOH A, @DC+
ST A, @HL+
RORC A
RORC A
A, GHL+

ST

DTBL : DATA 01110%111B, 001000108, 100101118, 10100111B, 111000108,
111001018, 111101018, 011000118, 111101118, 111001118

Display data Display data

Num- Num-

eral | ypper tower | €@l | Upper Lower
0 *+01 ~a11 *«01 *+11 5 w11 «x10) =+O01 *+01
1 «+00| *«+10]| »+00( »+10]| 6 w11 | xa11| ##Q1 | ws01
2 *x 10| 22101 #201| #»x11 7 =01 **10 | *+00| «+1%
3 #«10 | *=01 **01 el 8 11 LR R] *+01 | #+11
4 sl | #+10| *+00]| s+10| 9 wx11 | *n10| *x01 | *2t1

Note. * don’tcare

Table 2-6. Example of Display Data (1/2 Duty)
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TOSHIBA TMP47C425A/925A

ELECTRICAL CHARACTERISTICS

LABSOLUTE MAXIMUM RATINGS | (Vsg =0V)

PARAMETER SYMBOL PINS RATING UNIT

Supply Voltage Voo ~-05to7 \

Supply Voltage (LCD drive) Vice ~0.5toVpp+0.5 \

Input Voltage Vin -0.5toVpp +0.5 \
Vours Except sink opendrain pin -0.5toVpp+0.5

Output Voltage v
Vourz Sink open drain pin -0.5t0 10

OQutput Current  {per 1 pin) lout 32 mA

Power Dissipation [T, =707C] PD 600 mw

Soldering Temperature (time) Teg 260 (10sec) T

Storage Temperature Tstq -55t0 125 T

Operating Temperature Topr -30t070 c

|\RECOMMENDED OPERATING CONDITIONS (Vss =0V, Topr=-30t0707C)

PARAMETER SYMBOL PINS CONDITIONS Min. Max. UNIT
in the Normal mode 4.5
Supply Voltage Voo 6.0 v
In the SLOW mode 2.7
Vims Except Hysteresis Input Vpp x 0.7
Vop Z 4.5V
Input High Voltage Vin2 Hysteresis input Vpp x0.75 Vbo )
Vi Vpp<4.5V Vpox 09
Vi Except Hysteresis input Vppx 0.3
Voo 2 4.5V
Input Low Voltage Vi Hysteresis input 0 Vpp x0.25 v
Vi Vpo<4.5V Vop x0.1
Clock F
requency fc | XIN, xOuT 0.4 42 MHz
(High freq.)
Clock F
ock Frequency fs | XTIN, XTOUT 30.0 34.0 KHz
(Low freq.)

Note . Input Voltage Vi3, Viez: in the SLOW mode

5-141

This Material Copyrighted By Its Respective Manufacturer



TOSHIBA TMP47C425A/925A

{Dc.CHARACTEmSHCS (Vss =0V, Topr = - 30 to 70°C)

PARAMETER SYMBOL PINS CONDITIONS Min. Typ. Max. | UNIT
Hysteresis Voltage Vs Hystéresis input - 0.7 - \Y
i Port KO, TEST, RESET Vpp=5.5V,
Input Current - - 220 pA
i Ports R (open drain) Vin=5.5V/0V
Low Input Current e Ports R {(push-pull) Vop = 5.5V, Viy=0.4V - - -2 maAa
Port KO with pull-up/pull-
Rinn down resnslorp pie 30 70 150
input Resistance K§2
Rinz RESET 100| 220| 450
Quiput Leakage o Ports R (open drain) Vpo = 5.5V, Vour = 5.5V - - 2| pa
Output High Voltage |Vay Ports R (push-pull) Vpp = 4.5V, lgy = - 200pA 2.4 - - v
Output Low Voitage {Voi; Except XOUT Vpp=4.5V, lg = 1.6mA - b 0.4 Vv
Segment Qutput
Resistance Ros SEG pin
Common Qutput - 20 - Ka
utpu
Resistance Roc COM pin
Vous Voo =5V, Voo - Vic =3V 38| 40| 42
Segment/Common SEG/COM v
Output Voltage Vouz pn 33 35 3.7
Voin 28 30 32

Supply Current oo Vop =55V, Vic=Vsg -

(in the Normal mocde) {fc = AMHz

Supply Current Iobs Vpo = 3V, V¢ =V
{in the SLOW maode) fs=32.768KHz

Note 1. Typ. values shows those at Topr =25°C, Vpp = 5V.
Note 2. input Current ljyy : 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.
Note 4. Vo3 : Shows 2/3 level output voltage, when the 1/4 or 1/3 duty LCD is used.
Vo2 : Shows 1/2 level output voitage, when the 1/2 duty or static LCD is used.
Vouwusz: Shows 1/3 level output voltage, when the 1/4 or 1/3 duty LCD is used.
Note 5. Supply Currentlpp: Vin=5.3V/0.2V
The Port KO is open when the input resistor is contained.
The voltage applied to the Port R is within the valid range.
Note 6. Supply Currentlpps: Vin=2.8V/0.2V. Onlylow frequency clock is only osillated (connecting
XTIN, XTOUT).
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TOSHIBA TMP47C425A/925A

A.C. CHARACTERISTICS—I (Vss =0V, Vpp=4.51t06.0V, Topr = ~30t0 707TC)

PARAMETER SYMBOL CONDITIONS Min. Typ. Max. | UNIT
. in the Normal mode 1.9 - 20 Hs
Instruction Cycle Time tey
in the SLOW mode 235 —_ 267 Hs
High leve! Clock pulse Width tweH
For external clock operation 80 - - ns
Low level Clock pulse Width twer
Shift Data Hold Time tsoM 0.5t¢, ~ 300 — — ns
Note. Shift Data Hold Time :
External Circuit for SCK pin and SO pin Serial port (Completion of transmission)
vDD
10KQ SCK 1.5V
Lo

;; 50pF

o __ X X X

/VI.SV

LRECOMIVIENDED OSCILLATING CONDITIONS ‘ (Vss =0V, Vpp =4.5t06.0V, Topr = =30t0707C)
(1) 4MHz XIN XouT
Ceramic Resonator
CSA4.00MG (MURATA) CxiN =CxouTt =30pF
KBR-4.00MS (KYOCERA) Cxin =Cxourt =30pF AMHz

Crystal Oscillator

0

2048-6F 4.0000 (TOYOCOM) Cxin = Cxout = 20pF Cxn I ;/;Cxour
(2) 400KHz
Ceramic Resonator
CSB400B  (MURATA) Cxin = Cxout =220pF, Rxoyut = 6.8KQ YN
KBR-400B (KYOCERA) CxiN =CxouT = 100pF, RxouT = 10KS xour

Cxin

400KHz Rxout

u

Cxour

e
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TOSHIBA TMP47C425A/925A

TYPICAL CHARACTERISTICS

2 R-"Ta KO port R R-Ta RESET pin
(KQ) Vpp=5.5V (KQ) Vpp=5.5V
100 /, 400
A o= 300 >
50 200
-
100
0 Ta 0 Ta
—40 0 40 80 (°C) —40 0 10 80 ("C)
Ton—=Vorn CMOSRport I1L,-ViIN CMOS R port
lon b
LAY b Vi = 4.5V (nA Vipn=5.5V
A ™~ Ta=125°C ih) Ta=25°C
~ 400 — 800 f=—]
\\
—300 - 600 \
- 200 — 400
-~ 100 \\ —200
0 Vo 0 | ViN
2 4 6 (V) 2 4 6 (V)
loL.— VoL R port
lor. -
(mA) Yop=4.5V
Ta=25"C
8 /
’ /
4 /
2 A
0 Vor,
0.4 0.8 1.2(V)
S Ion=Vop lpn—fe
b Thn v papy
(A1 = o5 (mA)] YD =00
m Fa=257C m T = 25°C
i 4
3 3
fe=4Miiz
2 2 /
/
1 1 v
0 I Voo 0 fc
3 5 7 V) 0.1 0.4 1 4 10 (Mliz)
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TOSHIBA TMP47C425A/925A
INPUT/OUTPUT CIRCUITRY
(1) Control pins
Input/Qutput circuitries of the 47C425A control pins are shown below.
CONTROL PIN i10 CIRCUITRY REMARKS
OSC. enable
Resonator connecting pins
XIN INPUT (High frequency)
XOUT OUTPUT R =1KQ (typ.)
R =1.5MQ (typ.)
XiN XOuT Ro =2KQ (typ)
[ Resonator connecting pins
XTIN INPUT Wy (Low frequency)
XTOUT ouTPUT R M Ro R =1KQ (typ.)
Ry =15MQ (typ.)
Ro =200KQ (typ.)
XTIN XTOUT ° vP
VDD Hysteresis input
o R Pull-up resistor
RESET INPUT IN R Riy =220KQ (typ.)
R =1KQ (typ.)
R Contained pull-down resistor
TEST INPUT Ry Rin =70KQ (typ.)
R =1KQ (typ.)
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TOSHIBA TMP47C425A/925A

(2) /O ports
The input/output circuitries of the 47C425A 1/O ports shown below, any one of the circuitries can
be chosen by a code (GA to GF) as a mask option.

PORT s} INPUT/QUTPUT CIRZUITRY and CODE REMARKS
GA, GD GB, GE GC, GF
pull-up/pull-down
EVDD R resistor
KO | Input R Rin —<ww—{]
<] —<}f’Wv—E] Ruy Rin = 70KQ (lyp.)
R R = 1KQ(typ.)
GA, GB, GC GD, GE, GF
Initial "Hi-Z” Initial “High” . i
VDD Sink open drain or
ush-pull output
Ra ’_I% push-p P
RS 110 —{>o—] [>o D
”6 ) LI__ R = 1KQ(lyp)
e
~J
Sink open drain
output
R7 110 "“—DO—{ Initial "Hi-Z2"
R
1
~J R = 1KQ(typ.)
Sink open drain
outpul
RS —{>o—] Initial “Hi-2"
170 R
R9
@ Hysteresis input
R = 1KQ (typ.)
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TOSHIBA TMP47C425A/925A

CMOS 4-BIT MICROCONTROLLER

TMP47C925AG

The 47C925A, which is equipped with an EPROM as program memory, is a piggyback type evaluator chip used
for development and operational confirmation of the 47C425A application systems (programs) .
The 47C925A is pin compatible with the 47C425A which is mask-programmed ROM device.

PIN ASSIGNMENT (TOP VIEW)

QFCe7 2o o omemN - O
AR I AR O A AR
braitv i Sty i v dbv v Siv i SRR SR SR A R R
PRebteetteddivdaidiid

54 53 52515049 48 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33

SEG1) -— (" 5y
SEGI2 ~— 156
SEG1Y =— [TTs/ BOOO0OGO 32{T "] -> RSO
5eG14 -—— 58 @ ZIZvBSETC O N[ =« Ra3
SEG1S =<— [} 59 vee @ <= < @ 30[— ) ~> RA2
SEG16 -— 160 vee @ @i 29[7777) > RaY
voD —» [ & vee @ @NC 2877 > RA0
SEG17 =— T 1 62 NC @ @ GND 27} -— VDD
SFG1S =-— 163 vep @ @ 261 <> R92(5CK)
SFG19 -— 164 vee Gy . @n 25T - R91(S0)
SEG20 =— ] 65 A7 @ ey eI 9 ‘; ®w 20 - R9225|))
$£G21 <— T 66 23] -» R8T
s€G22 <—— [C—J67 © COOOOOO® 22— <> RB2(NTT)
12 3 4.5 6 7 8 9 1033 121314151617 181920 21
L
D533 3IYVYISNZSSo3Slaf A
oé%%%&zzxo>»—oxxxx v\|"2":
=888 8 = P Sl |z
“ = «lz g
o «
©
o
PIN FUNCTION (Top of the package)
PIN NAME Input / Qutput FUNCTIONS
ATl - AQ Output Program memory address output
17 - 10 Input Program memory data input
Ct Chip enable signal output
Output
CE Output enable signal output
VCC + SV (connected with VDD}
--------------- Power supply i e R R E R LTS |
GND OV {connected with VSS)
A.C. CHARACTERISTICS
PARAMETER SYMBOL CONDITIONS Min. Typ Max UNIT
Address Delay Time taD VSS =0V, Vpp=4.51t06.0V - - 150 ns
Data Setup Time tis Cp = 100pF 150 - - ns
Data Hold Time LUk Topr = = 3010 70°C 50 - - ns
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TOSHIBA TMP47C425A/925A

NOTES FOR USE

(1)  Program memory 0000, 256K
The program area is shown :
in Figure?.
- Don'tuse ﬁ:
70004
Program
TEFFy

Figure 1. Program area

(2) Data memory
The 47C925A contains 256 x 4-bit data memory.

(3) 1I/O ports
Input/Output circuitries of the 47C925A i/0 ports are similar to the code GA of the 47C425A.
When this chip is used as evaluator with other 1/0 code {(GB-GF), it is necessary to provide the
external resistors (Refer to Figure 2).

i 10KQ
| 70KQ KO port
<}_~W\l—i }— —J—W— — o] | R4, RS, R6 port
T KO port ! 70KQ H
s e i
(a) Code:GB (b) Code:GC (c) Code:GD
"’: - KO port
; 70KQ <F—w
70KQ

;
i
KO port 1
i
‘

10KQ

—{>o—] R4, RS, R6 port —{>0—]

R4, RS, R6 port

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

Figure 2. 1/0 code and external circuitry
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