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TOSHIBA TMPA47C221A/421A/921A

CMOS 4-BIT MICROCONTOROLLER

TMP47C221AF, TMP47C421AF

The 47C221A/421A is a high speed and high performance 4-bit single chip microcomputer based an the TLCS-
47 CMOS series with LCD driver.

PART No. ROM RAM PACKAGE oTP PIGGYBACK
TMP47C221AF 2048 x 8-bit 192 x 4-bit
; QFP64 TMPATPAZ1AF TMPA7CI21AG
TMP47CA21AF 4096 x 8-hit 256 % 4-hit
FEATURES
QFP64

® 4-bit singte chip microcomputer

®instruction execution time © 1.9ps (at 4.2MHz)

489 basicinstructions

&®Table lock-up instructions

#5ubroutine nesting : 15 levels max.

@6 interruptsources (External : 2, Internal : 4}
All sources have independent latches each, and multiple -
interrupt control is available. T\

10 port (28pins) j%f,\\\@&\@\\

s Input 2ports 5pins -

e /O Gports 23pins TMPATC221AF
®interval Timer TMPA7CA2 VAF
®Two 12-bit Timer/Counters TMP47PA21AF

Timer, event counter, and puise width measurement mode
@ Serial Interface with 4-bit buffer

External/internal clock, and leading/trailing edge shift mode
®LCD driver QFC64

e LCD direct drive is abailable (Max. 12-digit display at 1/4

duty LCD})

e 1/4, 1/3, 1/2 duties or static drive are programmably

selectable.

@ Hold function
Battery/Capacitor back-up ki Br

#Real Time Emulator : BM4721A + BMA4723A A A

) . R
R ‘,«(QﬂL

Al

TMP47CS21AG
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TOSHIBA TMP47C221A/421A/921A

PIN ASSIGNMENT (TOP VIEW)
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BLOCK DIAGRAM
Segment drive output Common drive cutput
SE?Z} CO‘MG
SEGO COMI
A 1
Power VDD
Supply vsS 1T
LCDdrve (] R [ LCD driver J
power 1t
supply [
KE FLAG ‘ Accumulator HR I LR Data Memory nC
CJZ S ]’G ALU
T T RAM address bultfer [GEYH
i [ | N Program
R STAaCK SPW Memory
r 1cr [ 1ce] be (ROM)
Hold input }-ﬂ{) — Hold controller ER eI | RN
(Sense input) (KED) Interrupt controiler
— ~
Resetinput  RESET — > System controller *
Test pin TEsT T T 1 IR
Timing Generator P! Interval Timer 12-bit Decoder
(0114 —_ i
connecting { XN I Clock Generator Timer/Counter 4-bit S'enal
pin xourT (2¢h) interface
|
L;’“
1L L]
R7Y  RG3 ASI  RA3 RBI(11) R92 (SCK} K03
X . ; . RB2(INT1) 191 (50} X
R70 R60 RSO RAD RA1(I2) R90 (5 1) K00
v Wl RBO(INT2)
110 port IO part ( T/IC input ) UG port (Serial port) tnput port
Interrupt input
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TOSHIBA TMP47C221A/421A/921A

PIN FUNCTION

PIN NAME Input/Output FUNCTIONS
K03 - KOO Input 4-bit input port
R43 - R40 ‘ ,
4-bit IO port with iatch.
R53 - R50 When using as input port, the latch must be set to " 1"
He)
R63 - R6D Every bit datais possible 1o be set, cleared and tested by the manipulation of the
L-register indirect addressing
R73 - R70
R83(T1} ) Timer/Counter 1 external input
G 4-bit I/Q port with latch. B
R82 (INTT) When used as input port, external interrupt Externalinterrupt 1 input
R81(T2) 10 (input) input pin, or Timer/Counter external input pin, | Timer/Counter 2 external input
T the iatch must be set 16 " 1", SRR e
R8O (INT2) External interrupt 2 input
R92 (5CK) 170 (1/0) ] Serial dlock IO
T 3-bit 70 port with latch. R RO ]
R91(50) WO (Output) When used as input port of serial port, the Seriai data outpul
R9O (S 1) 10 tinpu) latch must be set to "1". Serial data input
SEG23-5SEGO LCD Segment drive output
: Qutput - - e
COM4 - COMI LCO Common drive output
KIN Input Resonator connecting pin.
XOuT Qutput Forinputting external clock, XIN is used and XOUT is opened.
RESET Input Reset signal input
HOLD (KED} Input {Input) Hold request/release signal input Sense input
TEST input Test pin for out-going test. Be opened or fixed Lo low level.
VDD + 5V
VSS Power supply OV (GND)
VLC LCD drive power supply
110290



TOSHIBA TMP47C221A/421A/921A

OPERATIONAL DESCRIPTION
Concerning the 47C221A/421A, the configuration and functions of hardwares are described. As the
description has been provided with priority on those parts differing from the 47C200A/400A, the
technical data sheets for the 47C200A/4Q0A shall also be referred to.

1. SYSTEM CONFIGURATION
(1) Program Memory (ROM)
(2) DataMemory (RAM)

(3) O port

(4) Timer/Counters (TC1, TC2)
(5) LCD Driver

2. INTERNAL CPU FUNCTION

2.1 Program Memory (ROM)
Program memory of the 47C221A/421A are similar to the 47C200A/400A except that the instruction
[OUTB @HL ] instruction and 5-bit to 8-bit data conversion table cannot be used.

2.2 DataMemory (RAM)
Data memory contained in the 47C221A has a 192 x 4-bit (addresses 00-BFy) capacity, and that contained
inthe 47C421A has a 256 x 4-bit (adddresses 00-FFy) capacity.
There is no physical RAM in address CO-FF in the 47C221A.
Therefore, when addresses C0O-FFy are accessed on a program, RAM equivalent to address 80-BFy is
accessed.
The relationship between RAM capacity and addresses is shown in Figure 2-1.

Address Address
00y 00y
Zero page Zero page
OF L . OF [
10 10
Data area
Data area
7F
80
: Image of aF
BF address o
Co COp - FFy . . .
: Special : Special
function : function
: shared area : shared area
FF FF
(a) 47C221A (b) 47C421A

Figure 2-1. Data Memory Capacity and Address Assignment
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TOSHIBA

TMP47C221A/421A/921A

3. PERIPHERAL HARDWARE FUNCTION

3.1 1/O port

The 47C221A/421A have 81/0 ports {28pins) each as follows.

() KO ;
@ R4, R5, R6, R7 ;
3 R8 ;
4y R9
8 KE :
Forthe 47C221A/421A,P1 and P2

4-bitinput

4-bitinput/output

4-bitinput/output {shared by external interruptinput and Timer/
Counterinput)

3-bit input/output (shared by serial port)

1-bit sense input {shared by hold request/release signal input)
ports are eliminated.

The operations and functions of other ports are Similar to that of the 47C200A/400A.
Table 3-1 lists the port address assignments and the I/O instruction that can access the port. Further, the
[QUTB @ HL] instruction and 5-bit to 8-bit data conversion table cannot be used.
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TOSHIBA TMP47C221A/421A/921A

3.2 Timer/Counter (TC1, TC2)

The timer/counter of 47C221A/421A are similer to that of the 47C200A/400A except for the following
point. The maximum frequency applied to the external input pin under the event counter mode is
dependent upon the operating state of the LCD drive circuit.

Maximum frequency applied [Hz)
Operating state of the LCD driver t-channel operation 2-channel operation
T TC2 TC1 TC2
At time of blanking operation fer32 fc/32 fc 740
When LCD display is enabled fc /64 fci/ 72

Note. fc ; Basicclolck frequency

Table 3-2.  The maximum frequency applied to the external input pin under the event
counter mode.

3.3 LCD Driver

The 47C221A/421A have the circuit that directry drivers the liquid crystal display (LCD) and its control
crcuit.
The 42€221/421A have the following connecting pins with LCD.
(1) Segment output pins 24pins  (SEG23-SEGO)
2 Common outputpins 4pins  (COM4-COM1)
fn addition, VLC pin is provided as the driver power.

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

() 14 duty (1/3bias) LCD ........... Max. 96 segments (8 segments x 12digits)
@ 1/3duty(1/3 bias) LCD ........... Max. 72 segments (8segmentsx 9digits)
@ 1/2duty (12 bias) LCD ........ ... Max. 48 segments (8segmentsx 6digits)
@ StaticLCD ... Max. 24 segments (8segmentsx 3digits)

3.3.1 Configuration of LCD driver

L Internal Bus S

. {; 3 2 1 0
RAM display 3 2 1 0 : ' | I
[ EDISP I Tj I DAEB lSLF ’
data area DTY OFTA L
OPiB
I RAM address counter ]
. j fc/ 214
1 Display data select Control | Timing |[*——
" Blanking - Duty select Control i Control | fe/213
Control ! T
TT T T T T rrrrrrrryrrrr v rrrrrT
—-L Shift Register ]

LCD Power Switch {}
& »L Common driver l—.L Segment driver
Bias Control

vLC
Figure 3-1. Configuration of LCD driver
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TOSHIBA TMPA47C221A/421A/921A

3.3.2 Control of LCD driver
The LCD driver is controlled by the command register 1,2 (OP1A, OP1B).
Note that, the M5B of the command register 2 must be cleared to “0” (set to blanking or designation of
driving method) during accessing the command register 1.

LCD driver control command register 1 (port address OP1A)

3 2 ] 0

DAB [ SLF I {Initial value 1000)

Seleclion of LCD drive
Base frequency

Example : At fc=4.19MHz

—|0: f¢/2'S [Hz) ... .. 128 {Hz]
1 fes2v4 256

Designation of display data area l

l—' 47C221A —| [— 47CA21A —l

*™|000: Reserved Reserved
001:  20-374 20-37y
0i10:  40-574 40-57y
011:  60-774 60-774
100:  CO0-D7y 80-97y
101:  EO-F7y AD-B7}
110: Reserved C0-D7y
Note. fc,; Basicclock frequency [Hz] 111 Reserved E0-F74

LCD driver control command register 2 {port address OP 18}

3 2 ! 0
l EDSP DTY (Initial value 0000)

LCD Display Control

00:  Designation of driving methods
01:  Blanking
10:  Reserved

11:  LCD display enable

Selection of driving methods J

> 00:  1/4 Duty{(1/3 Bias)
00: 1/3 Duly (1/3 Bias)
10: 1/2 Duty {1/2 Bias)

11 Static

Figure 3-2. LCDdriver control command register
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TOSHIBA TMP47C221A/421A/921A

(1) Driving methods of LCD driver
4 kinds of driving methods can be selected by DTY (bits 1 and 0 of command register). Figure 3-3
shows driving waveforms for LCD.

g 1/f;_i—-l Vico — ; 1/ 1¢
) M ol rﬂ— ullm!
- \_U_ N _ I_U__l ERERE
_VLCD; ‘VLCD-—

I*— pata "1" —>I=— pa1a "g" —> I Data”i" —>l= Data"0" —

(a) 1/4 Duty (1/3 Bias) Drive (b) 1/3 Duty (1/3Bias) Drive

-] v - 1/ (g >

Vico — AR o —
)

) | l l

: 0

)

-Vico — -V —
| | | ~-— Dala “1" —>le— Data “0" —»I

Data "1" Data”0"

{c) 1/2 Duty {1/2 Bias) Drive {d) Staticdrive

Note. fr; LCD Frame frequency Vicp, LCD drive voitage { = Vpp-Vi()
Figure 3-3. LCD drive wareform (Voltage COM-SEG Pins)

(2) Frame frequency
Frame frequency is set according to the drive method and base frequency as shown in the
following table 3-3.
Itis possible to select base frequency (either one of 2 kind frequencies obtained from the driver) by
SLF (bit 0 of command register 1) .

Frame Frequency [Hz]
Driving
methods
4 .
Base frequency 174 Duty 173 Duty 1/2 Duty Static
fe fc 4 fc 4 fc fc
215 215 3 215 b] 215 215
Ex. at fc=4.19MHz 128 71 256 128
fc fc 4 fc 4 fc fc
214 214 3 ’ 214 2 ’ 214 214
Ex. at fc=2.10MHz 128 171 256 128

Note. fc ; Basicclock frequency [Hz)]

Table 3-3. Setting of LCD frame frequency
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TOSHIBA TMP47C221A/421A/921A

(3)

LCD drive voltage

The LCD drive voltage (Vicp) is given by the difference in potential (VDD - VLC)} between pins VDD
and VLC. Therefore, when the CPU operating voltage and LCD drive voltage are the same, the VLC
pinis connected to the VSS pin.

The LCD light only when the difference in potential between the segment output and common
outputis £ Vicp, 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.

B8oth the segment output and common output becaome 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 2) to "11g". After that, the power switch will not turn off even during
blanking (setting EDSP to "013"} and the VLC voltage continues to flow.

The power switch is turned off during hold operation low power consumption by turning off the
LCD. When hold aperation is released the status in effect immediately befare the hold operation
is reinstated.

3.3.3 LCD display operation

(1

Display data setting
Display data are stored to the
display data area (Max.24 words)

n the date memory Address Bit3 Bit 2 Bit 1 BitG

The display data area is set using 32x DAB + 00, seco
DAB (bits 1 to 3 of command 0;” SEE;
register 1). During reset, the 0% SEE

display data area is set to
addresses C0-D7y (47C221A) and
80-97 (47C421A).

The display data stored to the : ;
display data area are read 32xDAB + by sEG22
automatically and sent to the LCD 174 SEG23

com4 cOomM3 comz COMI

driver by the hardware. Note. DAB:ito7

The LCD driver generates the
segment signals and common Figure 3-4. The correspondence between the display data

signals in accordance with the area and the SEG/COM pins
display data and drive methods.
Therefore, display patterns can be drive methods Bit3 . B2  Bit1 Bt

changed by only overwritting the
contents of the disptay data area
with a program. The table look- 1/3Duty - COoM3 oMz COMI
up instruction is mainly used for : :

1/4Duty COM4 : COM3 © COM2 © COMI

this overwriting. Figure 3-4 shows '720uty - -~ ‘ comz comn
the correspondence between the Static - - L. comt
display da_ta area and ‘the Note. - , Thedata memory bits that are not used for
SEG/COM pins. The LCD Ilght storing display data

when the display data is "1" and Table 3-4.  The data memory bits that are used for
turn off when "0". driving method and storing display data.

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 3-4). Consequently, data memory not used
to store display ddta and data memory for which the addresses are not connected to LCD can be
used ta store ordinary user’s processing data.
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TOSHIBA TMP47C221A/421A/921A

(2)

Transfer of display data
The display data stored to the display data area are automatically transferred to the LCD driver. The
processing is performed in the following sequence.
() The LCD driver issues a display data send request to the CPU
2y When the instruction (or Timer/Counter processing, interrupt receive processing)
currently being executed is completed, the CPU reads out the data for one cycle and
sends it to the LCD driver.
The data sending cycle is generated when the VLC voltage is being applied to the LCD driver. That
is, after reset is canceled, it is not generated untii EDSP is set to "11g" . Table 3-5 shows the data
sending cycle generation frequency.
When LCD display is enabled, the virtual instruction execution speed drops. For example, when
SLF =0 and using 1/4 duty drive, this would be 2.05 psec, for an instruction execution speed of 2
psec.

SLF Driving method Frequency of data sending cycle insertion
0 Staticdrive 24 times in 4,096 instruction cycles
ExceptStaticdrive | 24tmesin 1.0 instructioncycles
: Staticdrive 24 times in 2,048 instruction cycles
bweptstaticdrive | 20times in 512 instruction cycles

Table 3-5. Frequency of data sending cycle insertion

Blanking

Blanking is applied by setting EDSP to "01g" and turns off the LCD by outputting 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
Vicp/2 level when turning off the LCD by blanking, so the COM and SEG pins are then driven by
Vicp/2.

3.3.4 Control method of LCD driver

(1

Initial setting

Flow chart of initial setting is shown Figure 3-5.

Example:When operating the 47C421A with 1/4 duty LCD using a Y
frame frequency of f¢/215[Hz] (display data area at
addresses 80-974). Setting of LCD drive method
LD A, #0000B; Setsthe 1/4 duty drive. l
ourt A, %OP1B Setting of Frame frequency
LD A, #10008; Setting of base frequency. Setting of Display area in the
. . . data memory.
ouT A, %0OP1A ; Setting of display area in the
memory.
; St Setting of clear or initiai value of
Sgttlng of cle_ar orinitial value of displagareain the data memory.
display area in the memory.
LD A, #1100B; Display enable (Release of Display enable
blanking) (Release of bilanking)

ouT A, %0P1B

Figure 3-5. Initial setting of
LCD driver
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(2) Display data setting

Normally, display data are kept permanently in the program memory and are then stored to the
display data area by the table lock up instruction.

This can be explained using numberical 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 3-6, and the display, data are as shown in
Table 3-6. Programming example for displaying numerals corresponding to BCD data stored at address
10y in the data memory is shown beiow. the display data area is at addresses 20-234.

LD HL, #O0FCH :To set the DC

LD A, 10H

ST A, GHL+

ST #DTBL/16, @HL+

ST #OTBL/256,@HL+

LD HL, #20H ; Display of data corresponding
LDL A, @DC

ST A, @HL+

LOH A, @DC+

ST A, @HL+

DTBL: DATA 110111118, 000001108, 1110600118, 101001118, 001101108,
101101018, 111101018, 000101118, 111101118, 101101118

mNeur;) Display Display data memory mhg}i-al Display Display data memory

Upper Lower Upper Lower

0 ; : 1101 1111 S ""'" 1011 0101
-— & “l
{ i

! ' 0000 0110 6 , ‘ 1111 0101
A |

2 i 1110 0011 7 ‘ 0001 0111
- I

3 ' 1010 0111 8 ] ‘ 1111 0111
- -
il i

4 ' 0011 0110 9 ‘ 1011 0111

Table 3-6. Examples of Display Data (1/4 Duty LCD)
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Table 3-7 shows the same numerical display used in Table 3-6, but using 1/2 duty LCD are the sama as
those shown in Figure 3-8.

Programming example for displaying numerals corresponding to BCD data stored at address 10y in the
data memory isshown below. The display data area is at addresses 20-23.

LD HL, #OFCH i Tosetthe DC
LD A, 10H
ST A, GHL+
ST #DTBL/16, @HL+
ST #0TBL/256,@HL+
LD HL, #20H ; Display of data corresponding
LDL A, @DC
ST A, @HL+
RORC A
RORC A
ST A, GHL+
LDH A, @DC+
ST A, BHL+
RORC A
RORC A
ST A, @HL+
DTBL: DATA 011101118, 001000108, 10010111B, 101001118, 111000108,

11100118, 111101018, 011000118, 111101118, 111001118

Display data memory Display data memory
Nu- Nu-

meral | ypper Lower | Meral | ypper Lower

weQ1 | wxt) [ ax01 | ety
£x00 | *+10 | »«00 | *+10

0 #xfl ] wx10 | *#0t [ #4013
1

2 #x10 ( xxQ1 | #xQ1 | *=11

3

4

w211 | ex11 | €601 | #2401
2201 | #+10 | #+00 | =211
wef1 | wagt [ ax01 | eami
aef] | «x10 | *201 | #211

*w1( **10 =1 LER R
LXER1 w210 * %00 *x10
Note. * , don't care

(Y=« - I VA - IRV

Table 3-7. Example of Display Data (1/2 duty LCD)}
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TOSHIBA TMP47C221A/421A/921A
ELECTRICAL CHARACTERISTICS
ABSCOLUTE MAXIMUM RATINGS | (Vss =0V)
PARAMETER SYMBOL PINS RATING UNIT
Supply Voltage Voo -05t07 \
Supply Voltage (LCD drive) Vic -05toVpp+05 Vv
Input Voltage Vin -0.5toVpp +0.5 \
VouTt Except sink opendrain pin ~-05toVpp+ 0.5
Qutput Vollage A
Vgoutz | Sink opendrain pin -051010
Qutpul Current (per 1 pin) lour 32 mA
Power Dissipation  [Tgp, = 707C] PD 400 mw
Soldering Temperature {time) Tsig 260 (10seq) °C
Storage Temperature Tsig - 5510125 °C
Operating Temperature Topr -30t0 60 °C
RECOMMENDED OPERATING CONDITIONS | (Vss =0V, Topr=-30to 70°Q)
PARAMETER SYMBOL PINS CONDITIONS Min. Max. UNIT
In the Normal
operaling mode 4.5 v
Supply Voltage Voo n the Hold 6.0
operaling mode 20
Vi Except Hysteresis Input vDD x0.7
vDD 2z 4 5v Y
Input High Voltage ViHz | Hysteresis Input VDD % 0.75 oo v
Vi VDD <4 5V vDD x 0.9
Vit Except Hysteresis Input Vopx 0.3
VDD = 4.5V
Input Low Voltage Vita | Hysteresis Input 0 Vpp X 0.25 v
Vigs VDbD<4.5V Vpp x 0.1
Clock Frequency fc 0.4 42 MHz

Note 1. Input Voltage Viy3, Vit in the HOLD operating mode.
Note 2. 1MHz 1s recommended as minimum freqency when SLF = 1. And 2MHz is when SLF =0.




TOSHIBA

TMP47C221A/421A/921A

D.C. CHARACTERISTICS

(Vss =0V, Vpp=4.510 6.0V, Topr = - 30 to 70°C)

operating mode}

PARAMETER SYMBOL PINS CONDITIONS Min. Typ. | Max. |UNIT
Hysteresis Voltage Vs Hysteresis Input - 0.7 - v
Wi | PortKG, TEST, RESET, HOLD Vpp =55V,
Input Current - - +2 A
lin2 Ports R4-R9 (open drain) Vin=5.5v/0V
Input Low Current I Ports R4-Ré {push-pull) Vpp =5.5V, Vin=04V - - -2 mA
Ry | bort KO with puil-up/ 3 | 70 | 150
input Resistance P KQ
Ry, | RESET 100 220 450
Output Leakage Wo |PortsRa-R9 (open drain) Vip = 5.5V, Vour = 5.5V - - 2 | A
Current
Oulput High Voltage Vou | Ports R4-R6 (push-pull) Vpp = 4.5, gy = - 200pA 24 - - v
Output Low Voltage Voi | Except XOUT pin Vpp=4.5V, Ig =1 6mA - - 0.4 \
Segment Output .
R SEG pin
R oS P
CQS|stanceO B 20 _ KQ)
ommon Qutput R com
ac pin
Resistance Voo = 5V, Vpp - Vic =3V
Vours 38 a0 | 42
Segment/Common Voiz |SEG/COM 37 v
Q.
Output Voltage pin 38 35 .
Voin 28 | 30 | 32
Supply Current - -
{in the Normal loo Voo =35V, Vic=Vss - 3 6 mA
operating mode) fc = 4MHz
Supply Current
(inthe HOLD lpoH Vpp =5.5V - 0.5 10 HA

Notel.
Note?2.

up !/ pull-down) is contained.

Note3.
Noted.
Notes.
Noteb.
Note/.

Typ. values show those at Topr=25°C, Vpp =5V.
Input Current IIN1 : The current through resistor is nat included, when the input resistor (pull-

Qutput resistance Ros, Roc - indicates the on resistance during level switching.
Vous3 :indicates 2/3 level output voltage when driving at 1/4 or 1/3 duty.

Vo o indicates 1/2 Jevel output voltage for 1/2 duty orstaticdrive.
Vou3 - indicates 1/3 level output voltage when driving at 1/d or 1/3 duty.
Supply Current : Vi =5.3VI0.2V.
The voltage applied to the port R is within the valid range Vi, or Vi

-




TOSHIBA

TMP47C221A/421A/921A
(A.C. CHARACTERISTICS (Vs =0V, Vpp=4.5106.0V, Tgpr= -3010 70°C)

PARAMETER SYMBOL CONDITIONS Min Typ. Max. UNIT
Instruction Cycle Time Loy 1.9 - 20 us
High level Clock pulse Width twiH

External clock mode 80 - - ns
Low level Clock pulse Width twel
Shift data Hold Time tspH 0.5ty - 300 - - ns

Note.

External circuit for SCK pinand SO pin

VDD

10KQ

S0pfF

%

Shift data Hold Time:

W
PN

Serial port (completion of transmission)

1.5V

tspH ’

SO

X

X

X

T

i RECOMIMENDED OSCILLATING CONDITIONS

(Vss =0V,

(1) 4AMHz
Ceramic Resonator
CSA4.00MG  (MURATA) CxiN = CxouTt = 30pF
KBR-4.00MS  (KYOCERA) Cxin = CxouTt = 30pF
Crystal Oscillator
204B-6F 4.0000 (Tovocom) CxiN =Cxout = 20pF
(2) 400KHz
Ceramic Resonator
CSB400B  (MURATA) Cxin = Cxout = 220pF, RxoyTt = 6.8KQ
KBR-400B (KYOCERA) Cxin = Cxout = 100pF, Rxout = 10KQ

XIN

Cxw;

XIN

CXIN;

XOuT

Vpp =4.510 6.0V, Topr= - 3010 70°Q)

4MH2z
}I CXOUT
XouT
400KHz Rxout

; CXOUT




TOSHIBA

TMP47C221A/421A/921A

TYPICAL CHARACTERISTICS

R-"Ta K0 port
(KQ) V=55V
100 /,‘
//
50
0 Ta
- 40 0 40 80 (°C)

lon-VoHn CMOSRport

Lo
A =45V
(p/\) — nn -
Ta=25"C
— 400 ™
- 300

—200
\

—10: \\

Vo
2 4 6 (V)
Io.— VoL R port,
lot,
(mA)| V=45V
Ta=25C
8 Y
- }
n Vi
()4 (3.8 1.2(V)
Inn=Vnn
IHn
(A Ta=25C
4
3
fe=4M12
2
1
0 1 . Vin
3 5 7 ]

. R-Ta RESET pin
(KQ) V;)[)=5.5V
400
300 =
=1
L1
200 ]
o
)
0 Ta
— 40 0 40 80 (°C)
IiIL—=VIN CMOSRport
l,
(pA) Vnp==56.5V
800 Tu=25°C
_ ]
\\
— 6060 \
—400
200 \
G Vin
2 4 6 (V)
Inn—fc
o
(maAy Von=5.5V
Ta=25C
' |
3
/
i /
1 /]
V
| 1 1
¥ ic
0.1 04 i 4 10 (M1iz)

2403290




TOSHIBA TMP47C221A/421A/921A

INPUT/OUTPUT CURCUITRY

(1)  Control pins
Input/Output circuitries of the 47C221A/421A control pins are similar to that of the 47C200A/400A.

(2) /O Ports
The input/output circuitries of the 47C221A/421A 1/0 ports are shown below, any one of the
circuitries can be chosen by a code (GA-GF) as a mask option.

PORT o INPUT/OQUTPUT CIRCUITRY and CODE REMARKS
GA, GD GB, GE GC, GF
pull-up/pull-down
vbo R resislor
KO Input R Riny
<} Yy [:] Y Rin Ry = 70KQ (typ.)
R = 1KQ(lyp)
GA, GB, GC GD, GE, GF
Initial “Hi-Z" Initial "High” Voo Sink opendrain or
ush-pull output
Ra p p pu
RS 110 R
< g
= 1KQ .
e <] ] R R= 1K (1yp)
1
~J
Sink cpen drain
—DO_I output
R7 1o R Initial "Hi-Z"
-1 R = 1KQ (typ.)
< ypR
Sink open drain
[: l output
R8 R Initial "Hi-Z"
f{e)
R9 @ Hysteresis input
R = 1KQ (typ)




TOSHIBA

TMP47C221A/421A/921A

The 47C921A, which is equipped with an EPROM as program memory, is a piggyback type evaluator chip used

CMOS 4-BIT MICROCONTROLLER
TMP47C921AG

for development and operationai confirmation of the 47C221A/421A application systems {programs).

The 47C921A is pin compatible with the 47€221A/421A which are mask-programed ROM devices.

W s W MmN - O
PIN ASSIGNMENT Logoogszeranegsosan
(TOPVIEW) ViAo v o XXX oot
orcee PHPPREEEESEEE SIS
150 49 48 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33
segy = (152 32— - g
$E610 <[] s3 @@@@@@@@ 31 [ == aso
SEGLY -——[__]sa | w o~ w 30 [ > pa3
8 - - -
SEG12 =—[]5s5 vgc% 3 <z e 8:: 29— ] -> Ra
SEG13 -— (156 vee @ @ 28 1 - pai
SEGia =— (157 27 [C) - Rag
vee @ ONC
vop —= " "]s8 NE B @ 6no 26— 1 -— ypp
seGis «— L —Js9 ® On 25 [ =» Rr92(3CK)
SEG1E +— (160 vee @ @n 24 [ ] «» R91(50)
SEGI7 -— [ 16 a? G GnT MmN o Y ®w 23 [0 == R9p(sI)
SEG1s *+— [ 62 dad 4 dad 2 2 [ <= rgumy
SEGT1S =—— 1631 o COOROLOO® 21 [T - paziWt)
SEG20 =+=— (4 20 1= ggi(12)
\_ 1 23456 78 910111213141516173819
SNRNISZIvYZ2ZESZcaonlneR
3888888>>x2¥¥xy: $|§I§
[ IRV V. « o -
- O
O @
I «
PIN FUNCTION (Top of the package)
PIN NAME input / OQutput FUNCTIONS
Al ~ AQ Qulput Program memory address output
17 ~ 10 input Program memory data input
CE Chip enable signal output
- Output
OE Output enable signal output
VCC + 5V (connected with VDD)
Power supply
GND 0V (connected with VSS)
A.C. CHARACTERISTICS
PARAMETER SYMBOL CONDITIONS Min Typ. Max. UNIT
Address Delay Time tan Ve =0V, Vpp=4.5t0 6.0V - - 150 ns
DataSetup Time Us C, = 100pF 150 - - ns
Data Hold Time tin Topr= - 3010 70°C 50 - - ns

010390




TOSHIBA TMP47C221A/421A/921A

NOTES FOR USE

(1) Program memory
The program area are asshown in Figure 1.

256K 256K 256K
0000y 00004 00y
: : OF Zero-page
P I L e \ TR
Don't use Don'tuse
: 7F
7000 7000 80
Program : Don't use
77FF : Program
7800 : C.O
Don't use : : Data area
TEFF 7EFF FF
{a) 47C221A (b} 47Ca21A
Figure 1. Program area Figure 2. RAM addressing

(2) Data memory
The 47C921A contains 256 x 4-bit data memory. When the 47C921A is used as the 47C221A
evaluator, programming should be performed assuming that the RAM is assigned to addresses 00y -
7Fn and COy - FFH as shown in Figure 2.

(3) /O ports
Input/Qutput circuitries of /O portsin the 47C921A are similar to the code GA of the 47C221A/421A.
When this chip is used as evaluator with other I/O code, it is necessary to provide the external

resistors.
A I
: ! 10KQ
] 1
: 70KQ [ KO port
—Q—W\'—D 1 R4, RS, R6 port
‘ KQ port ! 70K i
: ! ‘
] 1 [
ced = -md
(a) Code:GB (b) Code:GC {¢) Code: GD
“‘: ko port
70K9) —Q—W_—D—
: 70K}
|
| KO port |
: ;
'
' 10KQ : 10KQ
™
L
— o= 1 R4, RS, R6 port — o] ' R4, RS, RE port
: :
1 1
1 1
1 ]
-4 - d
{d) Code: GE (e} Code:GF

Figure 3. I/O code and external circuitry
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