TOSHIBA TMP47C441A/941A

CMOS 4-BIT MICROCONTROLLER

TMP47C441AN
TMP47C441AF

The 47C441A has 8-bit A/D converter, watchdog timer, and high breakdown voltage outputs based on the
TLCS-47 CMOS series.

PART No ROM RAM PACKAGE PIGGYBACK
TMPA47C441AN X . SDIP42 TMP47C941AE
--------------- 4096 x 8-bit 256 x 4-bit R niu il tabuie v iuiotuiahui
TMP47C441AF QFP44 TMP47C941AG

FEATURES

#4-bitsingle chip microcomputer
& instruction execution time : 1.9ps (at 4.2MHz)
#90 basicinstructions
#Table look-up instructions o )
@ 5-bitto 8-bit data conversion instruction ~ \\\\\1‘
& Subroutine nesting : 15 levels max.
®6interruptsources (External : 2, Internal : 4)
All sources have independent latches each, and multiple
interrupt control is available
@ 1/0 port (34 pins) QFPa4
s Input 2ports Spins
e Output 4ports 16pins
e 1/O 4ports 13pins o
®Iinterval timer N
#Two 12-bit Timer/Counters Ay, S
Timer, event counter, and pulse width measurement mode i
¢ Watchdog Timer TMP47CA41AF
#Serial Interface with 4-bit buffer
External/internal clock, leading/trailing edge shift mode
& 8-bitsuccessive approximate type A/D converter
e Withsample and hold
e 4danaloginputs
e Converting time : 48us (4MHz)
¢ High breakdown voltage outputs i
VFT direct drive capability (max. 42V x 16bits) L PaTCOaIAE
& Hold function
Battery/Capacitor back-up QFfcaa
#®Real Time Emulator : BM47214A

sDipa2

sDIC42

TMP47C941AG
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TOSHIBA TMP47C441A/941A

PIN ASSIGNMENTS (TOP VIEW)
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(sense nput) (KEG) Frotd controner EIR i €I BIEIES Dota table
JR— Interrupt contralier
Resetinput  RESET—f—a
System controtler *
Test pin TEST 7] T T
. Timing Generator | Interval Timer 12-bit ' oot R
5C XIN  —t—= lock 4-bit Seria -br
(om:emng{xow — Clock Generator ¥ Timer/Counter Interface [~ | A/D converter
pin (2ch)
Wwatchdog /_j H ~ [, [
J
] W] | [
L L 3
R83(T1) R92(5CK) VAREF  R43(AIN3) Ko3
R70 ' s ' i RB2 (INT1) RIT(SO) vAsSS § '
10 port P60 P50 p20 P10 RB1(T2) R0 (S1) RAO(AINO) 00
Watchdog tmer M R80 (INT2)
output High breakdown 110 port YO port _ Analog /O port Input port
voltage outputs T/C input (senial port) reference (Analog input)
(nnenuptmpul voltage
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TOSHIBA

TMP47C441A/941A

PIN FUNCTION

PIN NAME Input/Output FUNCTIONS
KO3 K00 input 4-bit input port
Pi3 - P10 Output 4-bit output port with latch.
P23 - P20 8-bit data are output by the 5-bit to 8-bit data conversion instruction [OUTB @HL].
R43 (AIN3) 4-bit /O port with latch.

A 1/0 (Input) . . A/D logi

When using as input port, the tatch must be |A/D converter analog input
R40 (AINO) wym
setto "1”.
PS3 - PSO
Qutput 4-bit output port with latch
P63 - P60
R71{WTO) 110 (Output) 2-bit /O port with latch. Watchdog timer output
Y TR, When using as input port or watchdog timer |
R70 i10 output, the latch must be set to “1".
R83 (T1) ) )
TR Tr 4-bit I/0 port with latch.
RBZ»W\‘I.TI.) ....... YO (input) When using as input port, external interrupt
R81(T2) pu input pin, or timer/counter external input
R TR pin, the latch must be setto "1,
R80 (INT2) External interrupt 2 input
— ; ) ) .

RI26C9) | ool 3-bit /0 port with latch. Serialcock VO
RI1(SO) 170 {Output) When using as input port or serial port, the | Serial data output

- e latch must be setto "1”. T
R90 (S1) 10 (Input) Serial data input
X'N ) mput o Resonator connecting pin.
XOUT Output Forinputting external clock, XIN is used and XOUT is opened.
RESET Input Reset signal input
HOUB (KED) Input {Input) HOLD request/release signal input Sense input
TEST Input Test pin for out-going test. Be opened or fixed to low level.
vDD +5V
VsS 0V (GND)

Power supply
VAREF = A/D converter analog reference voltage (High)
VASS A/D converter analog reference voltage (Low)
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TOSHIBA TMP47C441A/941A

OPERATIONAL DESCRIPTION

Conserning the 47C441A, the hardware configuration and operation are described.

As the description is porvided with priority on those parts deffering from the 47C400A and 47C440A, the
technical data sheets for the 47C400A and 47C440A, shall also be referred to.

1. SYSTEM CONFIGURATION
(1) /O Ports
(2) A/D Converter
(3) Watchdog Timer

2. PERIPHERAL HARDWARE FUNCTION

2.1 Ports

The 47C441A has 10 1/O ports (34 pins).

This section describes ports P1, P2, P5, P6 which are changed from the 47C440A.

Table 2-1lists the port address assignments and the I/O instructions that can access the ports.

(1) PortsP1,P2,P5,P6

These are 4-bit high breakdown voltage output ports with latch capable of directly driving vacuum
fluorescent tubes (VFT). Latch data are read when the input instruction is executed. During reset,
the latchisinitialized to "0".
8-bit data can be output through P1 and P2 by using the 5-bit to 8-bit data conversion instruction;
therefore, these ports can also be effectively utilized as segment outputs.
Ports PS5 and P6 can be set and cleared in 1-bit units using the L-register indirect addressing bit
manipulation instruction; therefore, these ports can also be effectively utilized as digit outputs.
Figure 2-2 shows an exampie of driving a VFT 8-segment x 8-digitdisplay.

Port P+ (Port address QPQ*/iP0x)
3 2 1 0

] Output Segment

Pe3 pe2 Pe1 Px0 |
- P1 vV F T
*:11,2,56 P2 :> 8-Segment x 8-Digit Display

IN/TEST/TESTP/SET/CLR
input data <] PS
P6
Output Digit
Outputdata —{LATCH PIN
vty > L] a7caain
Figure 2-1. Ports P1, P2, PS5, P6 Figure 2-2. Example of driving a VFT

(2) PortR4(R43-R40) .
Port R4 js 4-bits I/0 ports with latch shared by the analog inputs for A/D converter. When used as
an input ports or analog inputs, the latch should be setto “1”. If other portis used as an output,
be careful not to execute the output instruction for any port during A/D conversion in order to
keep accuracy of conversion. The latch is initialized to “1” and analog input is selected R40 (AIND)
pin during reset.
: Analog input Selector

Analoginput
Port R4 (Port address  OP04/(P04) IN/TEST/T/ETP
3 2 ! 0 Input data
R43 R42 R41 R40
(AIN3) (AIN2) (AINT) (AINO)
Qutput data

Figure 2-3. Port R4
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TOSHIBA

TMP47C441A/941A

2.2 A/D Converter

The 47C441A has a 8-bit successive approximate type A/D converter and is capable of processing 4 analog

inputs.

2.2.1  Circuit configuration

VAREF D

VASS D

Ladder Resistor
Tap Decoder

AINO l:}_ Reference Voltage
1
i Analog Compa>
H Sample . . L
! Input & Hold Successive Approximate Circuit
; Multiplexer
amnz [ O 1POD
Control Circuit
1 A /D Converted value Register ]
R R D S
1
OP12 OP13 IPOC 7 8 5 4 3 2 0
P ittt - -4
Analog Input Selector J ADS EQCF
| SRR NN R -
3 2 1 0 3 2{}1 0 3 LRo=0
S Internal Bus )

Figure 2-4. Block Diagram of A/D Converter

2.2.2 Control of A/D converter
The operation of A/D converter is controlled by a command. The command register is accessed as port
adderesses OP12 and OP13. A/D converted value and end of conversion flag (EOCF) can be known by
accessing port addresses IPOD and IPOC.

(1) Analoginputselector

Analog inputs (AINO through AIN3) are selected by values of this register.

Analog input select command register

3 2

1

(Port address

0

T T
[ SAIN

T

0oP12)

J (initial value 0000 )

Analog input selection

0000:
0001:
0010:

Note. », don'tcare

Figure 2-5. Analog input selector

0011:

Teas

[
1 Analog input is not selected.

RAO(AINO)
R4T(AINT)
RA2(AIN2)
R43(AIN3)

Analog inputis not selected.
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TOSHIBA TMP47C441A/941A

(2) Startof A/D conversion

A/D conversion is started when ADS isset to "1” . After the conversion is started, ADS is cleared by
hardware. If the restart is requested during the conversion, the conversion is started again at the

time.
A/D conversion start command register (Port address QP13)
........ 32 o
ADS (Initial value 0000 )

A /D conversion enable

1: A/D conversion is started (clears after starting)

Figure 2-6. A/D conversion start register

(3) A/Dconverted value register
An A/D converted value is read by accessing port address IPOD. An A/D converted value is read by
splitting into upper 4 bits and lower 4 bits by a value of LR (LSB of the L registers).

A/ D converted value register (Port address 1POD)

3 2 1 0
[ D 3 I D 2 l D 1 I D 0 ] When LRg = 0, lower 4 bits of the converted value is read.
[ D 7 I D 6 I D 5 l D 4 l When LRg = 1, upper 4 bits of the converted value is read.

Figure 2-7. A/D converted value register

(4) A/D converter status register

End of conversion flag (EOCF) is a single bit flag showing the end of conversion and is set to “1"
when conversion ended. When both upper 4 bits and lower 4 bits of a converted value are read or
A/D conversion is started, EOCF is cleared to “0”.

A/ D converter status register (Port address IPOC)

0

End of conversion flag

0: Under A/D conversion or before A/D conversion

1: End of A/D conversion

Figure 2-8. A/D converter status register
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TOSHIBA TMP47C441A/941A

2.2.3 How to use A/D converter
Apply positive of analog reference voltage to the VAREF pin and negative to the VASS pin. The A/D
conversion is carried out by splitting reference voltage between VAREF and VASS to bit corresponding
voltage by a ladder resistor and making a judgement by comparing it with analog input voltage.

(1) Startof A/D conversion
Prior to conversion, select one of the analog input AINO through AIN3 by the analog input selector.
Place output of the analog input, which is to be A/D converted, in the high impedance state by
setting “1”. If other port is used as an output, be careful not to execute the output instruction for
any portduring conversion in order to keep accuracy of conversion.
A/D conversion is started by setting ADS (bit 1 of the A/D conversion start register). When
conversion ends after 24 instruction cycles, EOCF showing the end of conversion issetto “1”.

(2) Reading of an A/D converted value
After the end of conversion, read an A/D converted value is read by splitting into lower 4 bits and
upper 4 bits by the A/D converted value register (IPOD).
Lower 4 bits of the A/D converted value can be read when LRg = 0 and upper 4 bitswhen LRg = 1.
Usually an A/D converted value is stored in RAM by an instruction [IN %p, @HL]. Further, if an A/D
converted value is read during the conversion, it becomes an indefinite value.

(3) A/Dconversion with HOLD operation
When the HOLD operation is started during the conversion, the conversion is terminated and an
A/D converted value becomes indefinite. Therefore, EOCF is kept clear to “0” after release from
the HOLD operation. However, if the HOLD operation is started after the end of A/D conversion
(after EOCF has been set), A/D converted value and status of EOCF are held.

Example: Selecting analog input (AIN3), starting A/D conversion, monitoring EOCF and storing
lower 4 bits and upper 4 bits of a converted value to RAM [104] and RAM [114]
respectively.

LD A, #3 i Selects analog input (AIN3)
ouT A, %0P12
Lo A, #1 i Start of A/D conversion
ouT A, %0P13
SLOOP : TEST %»IP0C, 3 i Towait until EOCF goesto “1”
B SLOOP
LD HL, #10H i HLe 10y
IN %IP0D, @HL ;. RAM[104] « Lower 4 bits
INC L i Increment of Lregisters
IN %IP0D, GHL i RAM[114] « Upper 4 bits
260290
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TOSHIBA TMP47C441A/941A

2.3 Watchdog Timer (WDT)
The purpose of the watchdog timer is to detect the malfunction (ranaway) of program due to external
noise or other causes and return the operation to the normal condition.
The watchdog timer outputis output to R71 must be set to “1”. Further, during reset, the output latch of
R71issetto “1”, and the watchdog timer becomes disable state.
The initialization at time of runaway will become possible when the WTO pin and RESET pin are
connected each other.

2.3.1 Configuration of Watchdog Timer
The watchdog timer consists of 3-stage binary counter, flip-flop (F/F), and its control circuit. The F/F is set

to 1" during reset, and cleared to “0” at the rising edge of the binary counter output.

Binary Counter CPU reset

214/ 4¢ i
—_— H
11213 FIF | External Circuit

‘

216/ f¢ ) '
? |

i

h

Selector Clear Request

Control Circuit

oP1s opo7

Command Register | | R7 Output Latch
L [
Tt Tt

S Internal Bus S

218/ fc
—

R71 (WTO)

221/f¢
—_———

Interval Timer

Simplified

power-on-reset

Figure 2-9. Watchdog Timer

2.3.2  Control of watchdog timer
The watchdog timer is controlled by the command register (OP15). This command registerisinitialized to
“1000g" during reset. The following are procedure to detect the malfunction (runaway) of CPU by the
watchdog timer.

(1) At first, detection time of the watchdog timer should be set and binary counter should be
cleared.

(@ The watchdog timer should be become enable.

& Binary counter must be cleared before the detection time of the watchdog timer. When the
runaway of CPU is taken place for some reason and binary counter is not cleared, the F/F is
cleared to "0"at the rising edge of the binary counter and signal of runaway detection is
become active (WTO outputis “L").
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TOSHIBA TMP47C441A/941A

Watchdog Timer control command register (Port address  OP15)

3 2 1 0
RWT [ EWT TWT (Initial value 1000)

Clears binary counter J

0 : Clears binary counter (After clear, automatically “1" is set)

Enable/Disable

0 : Disable
i : Enable

Setting of watchdog timer detection time

Example : At fc = 4. 19MHz

00 : 217/fc [sec] - 31.25 [ms)
01 : 219/1c - 125
10 @ 221/f¢ R 500
11 224/1c e 4000

Note. fc, Basic clock frequency [Hz] L.

Figure 2-10. Command Register

To set the watchdog detection time (221/fc[sec]). And to enable the watchdog timer.

Example :
LD A, #00108B . OP15 « 0010g
(Sets WDT detection time. Clears binary counter)

out A, %0P15
LD A, #11108B ; OP15 « 1110g (Enables WDT)
ouT A, %0P15

Within WDT

detection time .
LD A, #0110B . OP15 « 0110p (Clears binary counter)

ouT A, %0P15

Note. Itis not necessary to set RWT to “1”. Note that both EWT (Enable Watchdog Timer)
and RWT should not be set to “1” at the same time.
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TOSHIBA TMP47C441A/941A

ELECTRICAL CHARACTERISTICS

l ABSOLUTE MAXIMUM RATINGS (Vs =0V)
PARAMETER SYMBOL PINS RATING UNIT
Supply Voltage Vbo -0.5to07 \4
input Voltage Vin -0.5toVpp+0.5 v
Vouri Except open drain pin -0.5toVpp+0.5
Vourt2 Ports R7, R8, R9 -0.5t0 10
Output Voltage v
Vours Analog inputs -0.5toVpp+0.5
Vourta Source open drain pin -35toVpp+0.5
louTt Ports P1, P2 ~10
Output Current (Per 1 pin) louT2 Ports PS, P6 -25 mA
louts Ports R7, R8, R9 3.2
Output Current (Total) Eloyr2 |PortsP5, P6 ' - 100 mA
Power Dissipation [T, =70C] PD 600 mw
Soldering Temperature (time) T 260 (10sec) °C
Storage Temperature Tseg -55t0125 °C
Operating Temperature Topr ~30t0 70 °C

[ RECOMMENDED OPERATING CONDITIONS (Vss =0V, Topr= - 3010 70°C)

PARAMETER SYMBOL PINS CONDITIONS Min. Max. UNIT
In the Normal mode 4.5
Supply Voltage Voo 6.0 \Y
In the HOLD mode 2.0
ViHy Except Hysteresis Input Vpp % 0.7
Voo Z4.5V
Input High Voltage Vi2 Hysteresis Input Vpp x 0.75 Vpo \%
Ving Vpo<4.5V Vop X 0.9
Vior Except Hysteresis Input Vppx0.3
Vop 2 4.5V
Input Low Voltage ViLz Hysteresis Input 0 Vpp x0.25 \
Vi Vpp<4.5V Vpp x 0.1
Clock Frequency fc 0.4 4.2 MHz

Note. Inputvoltage Viyz, Vit ¢ in the HOLD mode
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TOSHIBA TMP47C441A/941A

D.C. CHARACTERISTICS {Vss =0V, Topr= - 30to 70°C)
PARAMETER SYMBOL PINS CONDITIONS Min Typ. Max. | UNIT
Hysteresis Voltage Vus | Hysteresis Input - 0.7 - v
Port KO, TEST,
| -
™' | RESET, HOLD Voo = 5.5V,
input Current Viy = 5.5V / 0V - - t2 HA
lin2 Ports R (open drain)
Riny Port KO with pull-up/pull-down 30 70 150
Input Resistance KSQ
Rinz | RESET 100 | 220 | 450
lLos Ports R (Sink open drain) Vpo = 5.5V, Voyr =5.5V - - 2 A
Output Leakage Current H
- lLo2 Ports P {Source open drain) Vpp = 5.5V, Voyr= -32V - - -2
Output High Voltage Voui Ports P1, P2 Vpp =4.5V, loy= -4mV 24 — - \%
Output Low Voltage VoLs | Except XOUT, ports P Vpp = 4.5V, loL = 1.6mA - - 0.4 \
High output Current lonz | PortsPS, P6 Vpp =4.5V, Vou =2.4V - -15 - mA
Supply Current _ _ -
s the Normal mode) IS Vpp = 5.5V, fc=4MHz 3 6 mA
Supply Current
{ Vpp=5.5V A
(in the HOLD mode) | PV oo — |05 | 10w

Note 1. Typ. valuesshow those at Top, =25°C, Vpp =5V.
Note 2. Input Currentlin; ,The current through resistor is not included, when the input resistor (pull-
up/pull-down) is contained.
Note 3. Supply Currentipp, IppH , Vin=5.3V/0.2V
The KO portisopen when the input resistor is contained. The voltage applied to the R portis
within the valid range.

A/D CONVERSION CHARACTERISTICS (TC,pr = ~30to 70°C)
PARAMETER SYMBOL CONDITIONS Min. Typ. Max. | UNIT
Vares Voo - 1.5 - Voo
Analog Reference Voltage v
Vass Vss - 15
Analog Reference Voltage Range AVarer | Varer - Vass 25 - - v
Anaiog input Voltage Vain Vass - VAREF v
Analog Supply Current lag s - 0.5 1.0 mA
Nonlinearity Error - - 1
Vpp = 5.0V, Vg = 0.0V
Zero Point Error - — +1
Varer = 5.000V LSB
Full Scale Error - - +1
Vass =0.000V
Total Error — — +2
260290
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TOSHIBA

TMP47C441A/941A

A.C. CHARACTERISTICS

(Vss =0V, Vpp =4.510 6.0V, Topr= - 3010 70°C)

PARAMETER SYMBOL CONDITIONS Min. Typ. Max. { UNIT
Instruction Cycle Time tey 1.9 - 20 1S
High level Clock pulse Width twer

External clock mode 80 - - ns
Low level Clock pulse Width twel
A/D Sampling Time tain fc=aMHz - 4 - ps
Shift data Hold Time tson 0.5ty - 300 - - ns
Note. Shift data Hold Time : Serial port (completion of transmission)
External circuit for SCK pinand SO pin
vDD
SCK 1.5V
10KQ
tspH

SOpF

A&

SO >< ><

>K( JZZG'SV

RECOMMENDED OSCILLATING CONDITIONS ] (Vss =0V, Vpp=4.51t06.0V, Top, = —30to 70°C)

(1) 4MHz
Ceramic Resonator

CSA4.00MG (MURATA)
KBR-4. 00MS (KYOCERA)

Crystal Oscillator

204B-6F 4. 0000 (TOYOCOM) Cx N = CxouT = 20pF

(2) 400KHz
Ceramic Resonator

CSB400B (MURATA)
KBR-400B (KYOCERA)

CxiN = Cxout = 30pF
CxIN = Cxout = 30pF

CxIN = Cxout = 220pF, Rxout = 6.8KQ
CxIN = Cxout = 100pF, Rxoyt = 10KQ

Cxin

Cxout
A &

XiN

x
Q
fe
=

4MH2z

CxwI Cxour

x
[e]
c s I
3

400KHz Rxout

0
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TOSHIBA TMP47C441A/941A

TYPICAL CHARACTERISTICS

|

N R-"Ta KO port R R-Ta RESET pin
(KO vy =55v KD y,,=55v
100 / - 400
= 300 —
/ L1
//
50 200
-
100
0 Ta 0 Ta
—40 4} 40 80 (°C) - 40 [y} 40 80 (°C)
lon—-Von Ps, P6 port lon—Von Pt, P2 port
lon loig
(mA) Vip=4.5V Vpp=4.5V
Ta=25°C {mA) Ta=25°C
—-40 -8
-
-30 -6 S
- AN
-20 \ —4
—10 \\ -2
0 \ Von 0 Vou
2 4 6 (V) 2 4 6 (V)
loL—VoL R port
loi,
tmA)| Vbop=4.5V
Ta=25"C
3 - 4
G //
4 //
2 A
0 Vor,
0.4 0.8 1.2(V)
Ibn—Von Ipn—fc
I ITH v YTV
MmAYf 10 =925"C {(mA)| YDD= 2.9
P 2570 R PEpe
4 4
3 3
fo=4MIly
2 2 //
1 1 //
fe=A00KT iz |t
0 ———r’[”‘ Vi 0 [ fc
3 5 7 (V) 0.1 0.4 1 4 10 (M1tz)
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TOSHIBA TMP47C441A/941A

INPUT/OUTPUT CIRCUITRY
(1) Contraol pins
The input/output circuitries of the 47C441A control pins are similar to that of the 47C400A.
(2) 11/OC Ports
The input/output circuitries of the 47C441A 1/0 ports are shown as below, any one of the circuitries
can be chosen by a code (TA-TC) as a mask option.

PQORT /}e] INPUT/QUTPUT CIRCUITRY and CODE REMARKS
TA T8 TC
Pull-up/pull-down
VDD .
R resistor
Ka Input R [:] Rin
Rin Ry = 70KQ (typ.)
R
R = 1KQ(typ)
i Voo Source open drain
P2 Dutput output
Ps o it~

Initial “Hi-Z"

P6 .—{:]

D Sink opendrain
._—.1>0_ | output

lnitial “Hi-Z"
Ra o AIN selector R R = 1KQ (typ)

Ra

Analog input

cAJ
Ra = 5KQ (typ)
Ca = 12pF (typ)

Sink open drain

output

R7 1o e | Initial “Hi-Z"

1 R = 1KQ .
<3 (typ)

Sink open drain

output
Initiat “Hi-2"
s Do

I
Rg 0 R

@ Hysteresis input

R = 1K (typ.)
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TOSHIBA TMP47C441A/941A
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TOSHIBA TMP47C441A/941A

CMOS 4-BIT MICROCONTROLLER

TMP47C941AE
TMP47C941AG

The 47C941A, which is equipped with an EPROM as program memory, is a piggyback type evaluator chip used
for development and operational confirmation of the 47C441A application systems (programs).
The 47C941A is pin compatible with the 47C441A which are mask-programed ROM devices.

PIN ASSIGNMENT (TOP VIEW) = El§
sl
=~ > >olw s [
- Z v om N -
TH AR
$DICA2 QFcas SAnnn
O00000000010
U 3332 31 30 29 28 27 26 25 24 23
VAREF <[] 1 42 D~—vDD
vass -0 2 (1D)vee vee 41 P> Rr92 [5CK)
RAO(AIND) =» [ 3 40 [J = R91 (SO} —_ 00
RA(AINT) -] 4 vee vee @ 39 [J > R9Q (S1) RBB(TI):N ®®@®®®®® i? :23
Ra2(AIN2) <»[] 5 A7 VCC (26) 38 PR3 (T1) RIONE=RS pg @ gz ulg 2l 22 @ s
RANANY <> 6 (3yas  as (35) 37 P Re2{WTT) ROIGSOIE6 yec Gy <z 2 @ e 20f3e2
pso ~—( 7 A 36 [J~>R81(12) R92 SCRYC37 e ® @i 9=
ps1e—0O 8 ()85 A (Y 35 h<rrpo T NCTPE oo B © nc 18P0
ps2«—0 9 (6)as AN (@3) 34 J~—F0OLO (KED) voo—hg 17aNC
GND
Ps3 -—T(] 10 Gas ) 2 D ~—RESET Ne @B 8
P60 =—0 11 32 f—> xout VAREFEHI0 ypp (3 12 Y6F3vss
g (e A0 @) 3 peun = ST SN St =it
P62 =—(0 13 (3)a1 CF G0) 30 P=—TEsT RAO(AINOIEHa2 ;g3 < < L < <4 4 @ e
P63 -«—(] 14 29 [1-<—kKo3 RA1 (AIN1)T43 13 P
R70 -»[] 15 (igy a0 7 (9) 28 fe—vo2 RA2 (AIN2)T a4 PROOOGO® 123ri0
R71(WTO) =>[] 16 (11)10 16 (18) 27 f=—uxo1
P10 -—[] 17 26 J--—K00
11 ~—m 18 (D" 50D P23 ° v 203 45 6 7.8 9 10N
diom: BN G OO e IR
P13 -«—( 20 GND 13 @ 23—t
vss— 21 22— r20 g2co08p28Rx
- q ]
3 s
2
PIN FUNCTION (Top of the package)
PIN NAME Input / Output FUNCTIONS
ATl ~ AQ Output Program memory address output
i7 ~ 10 Input Program memory data input
CE Chip enable signal output
Output d 9 °
OF Output enable signal output
vCC + 5V (connected with VDD)
. . . Power supply OO G U e S PN
GND 0V {connected with VSS)
A.C. CHARACTERISTICS
PARAMETER SYMBOL CONDITIONS Min. Typ. Max. UNIT
Address Delay Time 1 - - 150 ns
4 A0 Vss = OV, Vpp = 4.5 t0 6.0V
DataSetup Time tys C_ = 100pF 150 - - ns
Topr= - 3010 70°C =
Data Hold Time Un S0 - - ns
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TOSHIBA TMP47C441A/941A

NOTES FOR USE

(1) Program memory
The program area are as shown in Figure1.

64K 256K
00004 0000y
T T

Don’t use Don't use
1000 7000

Program Program
1FEQ 7F'E0

. Data conversion : Data conversion

TFFF table 7FFF table

Figure 1. Program area

(2) VO ports
Input/Output circuitries of I/O ports in the 47C941A are similar to the code TA of the 47C441A.
When this chip is used as evaluator with other I/O code, it is nacessary to provide the external
resistors.

2 ' KO port
H 70KQ
) ' 70KQ
. KO port E
aed -
(a) Code:TB (b) Code:TC

Figure 2. 1/0 code and external circuitry
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