TOSHIBA TMP47C440A/940A

CMOS 4-BIT MICROCONTROLLER

TMP47C440AN
TMP47C440AF

The 47C440A has 8-bit A/D converter and watchdog timer based on the TLCS-47 CMOS series.

PART No. ROM RAM PACKAGE PIGGYBACK
vearcasoan [ et sDIPa2 TMP47C940AE
_______________ ' wabit  |---2DPA2 | TMPA7CO40AE
TMP47CA40AF i ' QFP44 TMP47C940AG

FEATURES
@ 4-bitsingle chip microcomputer
#instruction execution time : 1.9ps {(at4.2MHz)
#90 basicinstructions
" T

SDIP42

o~

#Table look-up instructions . P @
#5-bit to 8-bit data conversion instruction / 4@%
®Subroutine nesting ;15 levels max. .’"L N \,{WW\
#6interruptsources (External : 2, Internal : 4) o ‘[\L‘WW
All sources have independent latches each, and multiple TMP47C440AN
interrupt control is available
#1/0 port (34 pins) QFPas
e Input 2ports 5pins
e Output 2ports 8pins
e |/O 6ports 21pins
#Interval timer
®Two 12-bit Timer/Counters
Timer, event counter, and pulse width measurement mode
+Watchdog Timer
#Serial Interface with 4-bit buffer
External/internal clock, leading/trailing edge shift mode
#8-bit successive approximate type A/D converter
e With sample and hold
s 8analoginputs
e Convertingtime : 48us(4MHz)
@ High current outputs
LED direct drive capability (typ. 20mA x 8bits) TMP47C940AE
# Hold function
Battery/Capacitor back-up QFC44
#Real Time Emulator : BM47214A

sDICa2

TMP47C940AG
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TOSHIBA

TMP47C44

0A/940A

PIN ASSIGNMENTS (TOP VIEW)

(1) SDIP42
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RSO (AING)
RS 1 (AINS)
RS2 (AING)
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(2) QFP44
voo - :lz
92 (5CK) R i SN
A RN
R91 (SO) N -0 |a v
® o o O |[w
R90 (SI) « o« « |T |
a3 (1) bidl
RB2 (iINT1)
R81(T12)
RBO (INT2)
HOLD (KEQ)
RESET rg3(r1) == —IT] 34
R90 (si) <> [IT]3s
xour 91 (s0) <> (CIT] 36
XIN R92 (5CK) —e> [IT1 37
TEST NC CIT] 38
vop —» [TTIT7 39
k03 VAREF — [CTT17 40
K02 vass —> [TTT1 av
K01 RAQ(AINQ) ~e> [CTT1 a2
R4 (AIN1) ~> [ TT1] a3
K00 RA2 (AIN2) <> [ TT] 44
P23
P22
P21
P20

-
-
-

R43
RSO
RS2
RS3

R71 (WTO) >

K00
P23
P22
P21
P20
NC
vss
P13
P12
P
P10

Power Sunpiy J voo—{

{ vss —T

* ]

i)

11

11

)

&

FLAG
e[ 5 l Data Memory ‘_\ﬁ,—‘
RAM address buffer (RaM)
{ Program Memory
TTIS) N l—, (ROM
Hold input HOLD STACK |SPW )
(Sense mput) (KEO) —f Hord controner ER [ EIF IEES Data table
—_— Interrupt controller
Resetinput  RESET——»
System controller f
Test pin TesT 1™ T T A ‘[’—7
-, Timing Generator | Interval Timer 12-b1t o sern oo R
Osc XIN - tock a-bit Serial | ,, | 8-br
Connecting | XOUT Clock Generator i Timer/Counter Interface A/D converter
pin {2¢ch)
Watchdog 1 Tr~TTr
[
[ ] ]|
L ~
R71(WTO) R63 P23 P13 RB3 (u R92 (SCK) VAREF R43{AIN3) RS3(AINT7) K03
R70 \ ' y RB2(INTY) R91{(SO) vaAsS § § g
170 port REO P20 PG, R81(T2) R9O (51} RAO(AIND)  RSO{AINA) K00
v Y RBO(INT2
Watchdog timer /O port { )
< output High current 110 port 110 port _ Analog 110 post Input port
output port T/ICinput, (seralport) reference  {Analoginput)
( nterrupt input voltage
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TOSHIBA

TMP47C440A/940A

PIN FUNCTION

PIN NAME Input/Output FUNCTIONS
K03 - K00 Input 4-bitinput port
P13 - P10 Output 4-bit output portwith latch.

u u

P23 . P20 8-bit data are output by the 5-bit Lo 8-bit data conversion instruction [OUTB @HL]
R43 (AIN3)

. 4-bit I/O port with tatch.
R40 (AINO, .

¢ ) 110 {input) When used as input port or analog input, | A/ D converter analog input
R53 (AIN7) the latch must be setto 1",
RS0 (AINA)
R63 - R60 7o 4-bit /0 port with latch
R71(WTO) /O (Output) 2:iLtVO port with latch. Watchdog timer output
RV o T When used as input port or watchdog timer |77 e T

70 110 output, the latch must be set to "1".
R83(T1) Timer/Counter 1 exlernal input
: 4-bit i/0O port with latch. B . .
R82 (INTT : Ext lint ti t
_______ ( ) . 110 (Input) When used as input port, external interrupt | xemam errup ,lbnp_u
R81(T2) input pin, or timer/counter external input | 1iner/Counter 2 external input
pin, the latch must be set to "1, e
R80 (INT2) External interrupt 2 input
R! SCK 1/0(1/0) R Serial clock 10O
92(5¢ ) [ . 3-bit I/O port with latch. X
RI1(5O) 110 (Output) When used as input port or serial port, the | Serial data output
PN - o . fatch must be set to 1% e e
R0 (SH 1O (Input) Serial data input
XIN Input
o Resonator connecting pins.
XOUT Output For inputting external clock, XIN is used and XOUT is opened.
RESET Input Reset signal input
HOLD (KEO) Input (Input) HOLD request/release signal input Sense input
TEST input Test pin for out-going test. Be opened or fixed to iow level.
vDOD + 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 TMP47C440A/940A

OPERATIONAL DESCRIPTION

Conserning the 47C440A, the hardware configuration and operation of hardwares are described.

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

1. SYSTEM CONFIGURATION
(1) /0 Ports
(2) A/D Converter
(3) Watchdog Timer

2. PERIPHERAL HARDWARE FUNCTION

2.1 Ports
The 47C440A has 10 110 ports (34 pins) each as follows :
1 KO ; 4-bitinput
21 P1,P2 ,  4-bitoutput
3/ R4, R5 . 4-bitinput/output (shared with the A/D converter analog inputs)
4; R6 ;  4-bitinput/output
5 R7 , 2-bitinput/output (shared with the watchdog timer output)
& R8 ; 4-bitinput/output(shared with external interrupt request input and
timer/counter input)
@ R9 ; 3-bit input/output (shared with serial port)
8 KE 1-bit sense input (shared with hold request/release signal input)

This section describes ports of @ and ® which are changed from the 47C400A.
Table 2-1 lists the port address assignments and the I/O instructions that can access the ports.

(1) Ports R4 (R43-R40), RS (R53-R50)
Ports R4 and RS are 4-bit I/O 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 set to “1”. If other port is 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 {AINO) pin during reset.

Port R4 (Port address OP04/iP04) Analog input selector
3 2 1 0 ‘
Ra3 Ra2 Ra1 Ra0 Analeginput IN/TEST/TESTP
(AIN3) (AIN2) (AIN1) (AINO)
Input data %‘
PortRS (Portaddress OPOS/IPOS) SET/CLR
3 2 1 4]
RS3 RS2 RS1 RS0
(AIN7) (AING) (AINS) (AINA) Output data LATCH , 1f> Jew

Figure 2-1. PortR4 and R5
(2) PortR7(R71, R70)
Port R7 is 2-bits I/O port with latch. R71 pin is shared by the watchdog timer output. To use R71
pin for the watchdog timer output, the latch should be set to “1”. The latch is initialized to “1”
during reset. R70 pinis normal I/0 pin. R72 and R73 pins do not exist actually but 1" isread when
aninputinstruction is executed.

IN/TEST/TESTP

Port R7 (Port address OPQ7/1P07)

3 2 i 0 Input data

I R71 R70 Output data
(WT0) N

WTO output

Figure 2-2. PortR7
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TOSHIBA TMP47C440A/940A

2.2 A/D Converter
The 47C440A has a 8-bit successive approximate type A/D converter and is capable of processing 8 analog
inputs.

2.2.1  Circuit configuration

VAREF D Ladder Resistor
T
VASS ap Decoder
AINO l:}_ !ReferenceVonage
‘ Analog Compa
N Sample o
! Input [~ ™| & Hold Successive Approximate Circuit
| Multiplexer
|
Control Circuit \POD
[ A /D Converted value RegislerJ
1 L 1 1 1 1 L
opPi2 oP13 poc ! &—3 4 3 210
i - RN (N SRS -2~
rAnang input Selector ! 1 ADS EOCF '
Commdecocdeoood L0 (O T
3 2 1 0 3 2{}1 0 3 2 1 0
S Internal Bas S

Figure 2-3. Block Diagram of A/D Converter

222 Controi of A/D converter
The operation of A/D converter is controlied 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 AIN7) are selected by values of this register.

Analog input select command register (Port address OP12)
3 2 1 0
T ! !
SAIN

(Initial value 0000 )

Analog input selection
0000: R40(AIND)
0001: R41(AINT)
0010: RA2(AIN2)
0011: R43(AIN3)
0100: R50(AIN4)
0101: R51(AINS)
0110: R52(AING)
0111: RS3(AIN7)

Note. =, don‘tcare { 1+«+:Analog input is not selected.

Figure 2-4. Analog input selector
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TOSHIBA TMP47C440A/940A

(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 OP13)
3 2o 0

ADS (Initial value 0000 )

A/ D conversion enable

‘| 1: A/Dconversionisstarted (clears after starting)

Figure 2-5. A/D conversion start register

(3) A/D converted 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 LRg (LSB of the L registers).

A/ D converted value register (Port address  tPOD)

3 2 1 0
L D 3 [ D 2 ] D 1 J D 0 J When LRg = 0, lower 4 bits of the converted value isread
i D 7 l 0O 6 I D S [ D 4 ’ When LRg = 1, upper 4 bits of the converted value is read

Figure 2-6. A/D converted value register

(4) A/Dconverter 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 I1POC)

End of conversion flag

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

1: End of A/D conversion

Figure 2-7. A/D converter status register
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TOSHIBA TMP47C440A/940A

223 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 AIN7 by the analog inputselector.
Place output of the analog input, which is to be A/D converted, in the high impedance state by
setting “1”. If other portis 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 conversionissetto “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 bits when 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 reiease 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 (AIN4), 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, #4 . Selects analog input (AIN4)
ouT A, %0P12
LD A, #1 . Start of A/D conversion
ouT A, %0P13
SLOOP TEST %IP0OC, 3 i Towaituntil EOCFgoesto “1”
B SLOOP
LD HL, #10H ;. HL«10H
IN %IP0D, @HL ;. RAM [104] « Lower 4 bits
INC L . Increment of Lregisters
IN %1P0D, @HL ;. RAM[11H] & Upper 4 bits
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TOSHIBA TMP47C440A/940A

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 setto “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.

23.1  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/ fc i
—_— >
23 F/F i External Circuit
t
216/ fc 5 Q i
218/ fc Selector Ciear Request R E
'
| Circui L R71(WTO)
2217 1¢ Control Circuit
L0 T
'
Interval T 1
nterval imer oP1s ' 0P07 :
; I
Command Register | | R7 Oulput Latch
Simplified

[ : power-on-reset

3 2 1 0 I
ﬁ RESET
& Internal Bus

Figure 2-8. Watchdog Timer

2.3.2  Control of watchdog timer
The watchdog timer is controlled by the command register (OP15). This command register isinitialized to
“10008" during reset. The following are procedure to detect the malfunction (runaway) of CPU by the
watchdog timer.

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

2) The watchdog timer shouid 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 TMP47C440A/940A

Watchdog Timer control command register (Port address OP15)

3 2 1 0
l RWT [ Ewr | TWT ] (Initial value 1000)

Clears binary counter

0 : Clearsbinary counter (After clear, automatically " 1" is set)

Enable/Disable

0 : Disable
1 : Enable

L

Setting of watchdog timer detection time

Example : At fc=4.19MHz

00 : 2V7/fc [sec] 31.25 [ms]
01 : 2'9/1¢ 125
10 : 22V/fc 500
11 224/fc o 4000

Note. fc, Basicclock frequency [Hz] -

Figure 2-9. Command Register

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

LD A, #00108B ; OP15 « 00104
(Sets WDT detection time. Clears binary counter)
ouT A, %0P15
LD A, #11108 ;. OP15 « 11105 (Enables WDT)
ouT A, %0P15
Within WDT
detection time :
LD A, #0110B ; OP15 « 01104 (Clears binary counter)

out A, %0P15

Note. It is not necessary to set RWT to “1”. Note that both EWT (Enable Watchdog Timer)
and RWT should not besetto “1” at the same time.
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TOSHIBA TMP47C440A/940A

ELECTRICAL CHARACTERISTICS

ABSOLUTE MAXIMUM RATINGS W (Vss =0V)

PARAMETER SYMBOL PINS RATING UNIT
Supply Voltage Voo ~05to7 v
input Voltage Vin -0.5toVpp+0.5 v
Vout Except sink opendrain pin -0.5toVpp+ 0.5
Output Voltage Vour2 Ports P1, P2, R6-R9 -05t0 10 v
Vours Analoginputs -0.5toVpp +0.5
louts Ports P1, P2 30
QOutput Current (Per 1 pin) mA
lout2 Ports R6 - R9 3.2
Output Current (Total) Loyt Ports P1, P2 120 mA
Power Dissipation [Tqp, = 707C] PD 600 mw
Soldering Temperature (time) Tag 260 (10sec) °C
Storage Temperature Titg ~55t0 125 °C
Operating Temperature Topr -30t0 70 °C

LRECOMMENDED OPERATING CONDITIOI\F’ (Vss =0V, Topr = —30to 70°C)

PARAMETER SYMBOL PINS CONDITIONS Min. Max. UNIT
In the Normal mode 4.5
Supply Voltage Voo 6.0 v
in the HOLD mode 2.0
Vi Except Hysteresis Input Vpp x 0.7
Vpp 2 4.5V
Input High Voltage Vinz Hysteresis Input Vop % 0.75 Voo \
Ving Vpp<4.5V Vppo x 0.9
Vioy Except Hysteresis Input Vppx 0.3
Vpp 2 4.5V
input Low Voltage Viz Hysteresis Input ¢} Vop x 0.25 \
Vs Vpp<4.5V Vop x 0.1
Ciock Frequency fc 0.4 4.2 MHz

Note. Inputvoltage Viy3, Vi 3 : in the HOLD mode
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TOSHIBA TMP47C440A/940A

D.C. CHARACTERISTICS (Vss =0V, Topr= -30to 70°C)
PARAMETER SYMBOL PINS CONDITIONS Min. Typ. Max. | UNIT
Hysteresis Voitage Vhs Hysteresis Input - 0.7 - V]
Port KO, TEST,
| [
N1 ESET, HOLD Vop = 5.5V,
input Current Vin = 5.5V / 0V - - +2 nA
lin2 Ports R (open drain)
tow Input Current he Ports R {(push-pull) Vpp = 5.5V, Viy=0.4V - - -2 mA
Rint Port KO with pull-up/pull-down 30 70 150
Input Resistance KQ
Rin2 RESET 100 220 450
Qutput Leakage Current Lo Ports R (open drain) Vpp = 5.5V, Voyr =5.5V — - 2 HA
QOutput tow Voltage Vouz Except XOUT, ports P Vpp=4.5V, lg = 1.6mA — - 0.4 Vv
Low output Current ot Ports P1, P2 Vpp = 4.5V, Vo = 1.0V - 20 - mA
supply Current oo Vop =55V, fc=aMHz - 3 6 | MA
(in the Normal mode) k
Supply Current
Vpg = 5.5V — X 1
(in the HOLD mode) | OO oo 05 0 1 uA

Note 1. Typ. valuesshow those at Topr =25°C, Vpp =5V.
Note 2. InputCurrent iy ;The current through resistor is not included, when the input resistor (pull-
up/pull-down) is contained.
Note 3. Supply Currentlipp, lppH ; Vin=5.3V/I0.2V
The KO port is open when the input resistor is contained. The voltage applied to the R portis
within the valid range.

A/D CONVERSION CHARACTERISTICS J (Topr = =30 t0 70°C)

PARAMETER SYMBOL CONDITIONS Min. Typ. Max. UNIT
Varer Vpp - 1.5 - Voo
Analog Reference Voltage )
Vass Vss - 1.5
Analog Reference Voltage Range AVarer | Varer - Vass 25 - - \
Analog input Voltage VAiN Vass - Varer \
Analog Supply Current IReF - 0.5 1.0 mA
Nonlinearity Error - - +1
Vop = 5.0V, Vgs = 0.0V
Zero Point Error - - 1
Vanes = 5.000V LSB
Full Scale Error - - b
Vass = 0.000V
Total Error - - +2
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TOSHIBA TMP47C440A/940A

L A.C. CHARACTERISTICS (Vss =0V, Vpp=4.5t0 6.0V, Topr = -30to 70°C)

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

External clock mode 80 - - ns
Low level Clock pulse Width twel
A/D Sampling Time taIN fc = 4MHz - 4 - Hs
Shift Data Hold Time toon 0.5ty - 300 - - ns

Note. Shift Data Hold Time

o IR . Serial port (completion of transmission)
External circuit for SCK pin and SO pin

vDD
SCK 1.5V

10KQ
tsoH

,;,l_ 50pF o x X X J/st

RECOMMENDED OSCILLATING CONDITIONS , (Vss =0V, Vpp=4.5106.0V, Topr = — 3010 70°C)

(1) 4MHz XIN XOouT
Ceramic Resonator
CSA4. 00MG (MURATA) CxIN = CxouTt = 30pF 4MHz
KBR-4. 00MS (KYOCERA) Cxin = CxouT = 30pF
Crystal Oscillator Gon Cxour
204B-6F 4. 0000 (TOYOCOM) Cxin = CxouT = 20pF /I /J; '
(2) 400KHz XIN xouT
Ceramic Resonator
CSB400B (MURATA) Cxin = CxouT = 220pF, RxouT = 6.8KQ 400KHz Rxout
KBR-400B (KYOCERA) Cxin = CxouTt = 100pF, Rxout = 10KQ D

Cxout

H

me;
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TMP47C440A/940A

TYPICAL CHARACTERISTICS

]

=
7
i

R~"Ta K0 port R-Ta RESET pin
R R
KDY vy =55V (KD v,,=55V
100 /, 400
] 300 -
.//
50 200 ]
-1
100
0 Ta 0 Ta
40 0 40 80 (°C) —40 0 40 80 (°C)
lo.— VYo, R port loi.— Vou 1, P2 port
lon lot,
(mA)| Yo =45V ()| V=45V
Ta=25"C Ta=25°C
8 /( 40
6 % 30 //’
4 // 20 /‘
2 / /
7 10 7
0 Vor 0 Vo
0.4 0.8 1.2(V} 0.4 0.8 1.2(V)
1 Ibn-Von 1 Ihp—fe
Dy bb
. e~ Vpn=5.56V
(MA) | Ta =25 A DD
m Ia=25"C (mA) Taz=25C
4 4
3 3
/
fc=4aMHiz
2 2 /
1 1 //
0 Von 0 fe
3 5 7 V) 0.1 0.4 1 4 10(Mliz)
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INPUT/OUTPUT CIRCUITRY
(1) Control pins
The input/output circuitries of the 47C440A control pins are similar to that of the 47C400A.
(2) /O Ports
The input/output circuitries of the 47C440A 1/O ports are shown below, any one of the circuitries
can be chosen by a code (SA-SC) as a mask option.

PORT [/fe] INPUT/OUTPUT CIRCUITRY and CODE REMARKS
SA SB SC
Pull-up/ pull-down
vOD .
R resistor
KO input R Rin
Rin Rin = 70KQ (typ.)
R
R = 1KQ(typ)
Sink opendrain
output
1 Initial “Hi-z"
P2 Dutput [: '
High current
lo. = 20mA (typ.)
D Sink open drain
[: I output
Initial “Hi-Z"
R4
Vo AIN selector R R = 1KQ (typ.)
RS ¢

CAl Ra Analog input
Ra = SKQ (typ.)
Ca = 12pF (typ.)

Sink open drain

RG output
R7 110 —>o— . Initiai “Hi-2"
1 R = 1K {typ.)
< ypP
Sink open drain
output
Initial “Hi-Z"
R —{>o—]
o R
R9 @ Hysteresis input
R = 1KQ (typ.)
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TOSHIBA

TMP47C440A/940A

CMOS 4-8IT MICROCONTROLLER

TMP47C940AE
TMP47C340AG

The 47C940A, which is equipped with an EPROM as program memory, is a piggyback type evaluator chip used
for development and operational confirmation of the 47C440A/242A application systems (programs).

The 47C940A is pin compatible with the 47C440A which are mask-programed ROM devices. Also, pin
compatibility with the 47C242A is possible by using the 42-t0-30 pin conversion adapter socket (BM1113).

PIN ASSIGNMENT (TOP VIEW)

= NS
£zl
SE3 Ol: 2o
~ = o3 z =
soica2 qFcaa ssgllEgzeges
nannnonnannn
VAREE d U 2 h Voo 3373231 30 29 28 27 26 25 24 23
vass_— o0 2 () vec vee a1 P> R92 BTK)
M II Qe we @ BRIINED moch Q0000000 | M
Ra2(AIN2) <> 5 A7 VCC 26) 38 N> r83(T1) RIONTSS g @ e - ulg Sl n e @5 DEDP
RA3{AIN3) -] & ne A8 @ 37 (> g2 (INT1) RV(SOYH36 @ z < @ 20r22
RSO(AING) ~—»[] 7 36 [] = Rg1(T2) R92 (5CK) 437 vee @ @ 3 19 P21
RS H(ANS) <] 8 A5 A9 Q9 35 her peoINTY) NCETPE o B © nc 18R
RS2(AING) <[] 9 A4 a1l (23) 34 P~—F0L0 (REO)
Re3(AINT) <0 10 o 33 e voD 39 | ¢ @ GND V7FANC
;‘600[: 1 ()ay  GE @) b :)—»Zi;j: VAREFT10 ypp Gy 8 2 163vss
Re1 <= 12 (B)AZ A0 ) 31 Pe—xin VASSET 010 6) o gy e c @ TSEDP
RG2 =[] 13 m E @ 30 D -—r1EsT RAD (AIND) A2 45 @ dq9d 4 ada9d?z @ 10 142
R63 w» (] 14 29 J=—x03 RAY(AINTY T3 e
o antdis @0 7 (D) 55 H e 0/€0]06]CEC)
— R42 (AIN2)Taa 123e10
R71(WT0) == 16 ()10 6 (18) 27 P=—xon
P10 <] 17 . s 26 D <—«00 O
P -—{Q 8 l (7 25 O—>p23 12 3 4 5 6 7 8 9 1011
P12 -—{ 19 '2 1@ (6) 24 B> p22 UUUUUUUUUUU
P13 «—(] 20 GND 13 23 0—>e21
e IR UM S
s$€3s8¢g o
ez 00 £
PIN FUNCTION (Top of the package) @
PIN NAME input / Qutput FUNCTIONS
A1l ~ AD Output Program memory address output
17 ~ 0 Input Program memory data input
CE Chip enable signal output
Output
OF Output enable signal output
\de + 5V (connected with VDD)
Power supply [T .
GND 0V (connected with VSS)
A.C. CHARACTERISTICS
PARAMETER SYMBOL CONDITIONS Min Typ Max UNIT
Address Delay Time tap - - 150 ns
Vs =0V, Vpp=451060V
Data Setup Time s C_ = 100pF 150 - - ns
Topr= -301t070°C
Data Hold Time U 50 - - ns
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NOTES FOR USE

(1) Program memory
The program area are as shown in Figure 1. When this chip is used as evaluator of the 47C242, data
conversion table for [OUTB @HL] instruction must be allocated at two areas and they must be the
same contents as shown in Figure 1(b).

64K 64K RAM
0000
" 0000 004 Zero-page
OF
Don’t use : Don't use Don't use
1000 1000 7L i
. Program 80
Program :
: 90
17E0  |Data conversion :
17Ff  [table
Don't use Data area
1FE0 IData conversion 1FEO0  |Dataconversion :
1FFF [lable 1Fre [table FF
(a) 47C440A (b) 47C242A ( In case of 47C2424 )
Figure 1. Program area Figure 2. RAM addressing

(2) Datamemory
The 47C940A contains 256 x 4-bit (equivalent to 47C440A) data memory. When the 47C940A is used
as evaluator of the 47C242A, programming should be performed assuming that the RAM is assigned
to addresses 00~0Fy and 90~FFy as show in Figure 2 by considering the application software
evaluation.

(3) 170 ports
Input/Output circuitries of I/O ports in the 47C940A are similar to the code TA of the 47C440A.
When this chip is used as evaluator with other 1/O code, it is nacessary to provide the external
resistors. This is also the same when used as the 47C242A evaluator (the 47C242A does not have
ports R5 and R6).

'“J - KO port
i 70K
H ! 70KQ
™K0 port E
- -—d
(a) Code:SB (b) Code:SC

Figure 3. 1/0 code and external circuitry
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