TOSHIBA TMP47C850/050

CMOS 4-BIT MICROCONTROLLER

TMP47C850N
TMP47C850F

The 47C850 is a high performance 4-bit single chip microcomputer based on the TLCS-470 series. And the
47C850 has a built-in DTMF receiver and BEEP output circuit, which is suitable for application in telephones.

PART No. ROM RAM PACKAGE PIGGYBACK
TMPA7C850N . . SDIP64 TMP47C050E
Sty 8192 x 8-bit 512x4-bit -7 cmemommoopmoe e oo oo
TMP4A7C850F QFP64 TMP47C050G
FEATURES
@ 4-bitsingle chip microcomputer
®instruction execution time : SDip64

2.23ps (at 3.58MHz), 244pus (at 32.8KHz)
€92 basicinstructions o

e Tablelook-up instructions /»‘/ mm
s 5-bitto 8-bit data conversion instruction P ﬂ
#Subroutine nesting : 15 levels max iz Wi
#06interruptsources (External : 2, Internal : 4) 1 LPH/W} u\
TMPA47C850N

All sources have independent latches each,
and multiple interrupt control is available

¢1/0 port (52 pins) QFPB4
¢ Input 2ports S5pins
¢ Output dports 16pins
s /O 8ports 31pins

®Two 12-bit Timer/Counters
Timer, event counter, and pulse width measurement mode
*Intervat Timer
®Watchdog Timer
®Serial interface with 8-bit buffer
* Simultaneous transmission and reception capability
e External/internal dlock, leading/trailing edge shift,
and 4/8-bit mode
¢ DTMF (Dual Tone Multi Frequency) receiver circuit
o DTMFsignal detect, 4-bit hexadecimal code conversion
e Equivalent function to TC35300BP
(Software for adjusting acquisition)
¢ BEEP output function
s Tendifferent frequencies can be selected
for output frequencies.
¢ 4-bit A/D converterinput 4 channels
$High current outputs
LED direct drive capability (typ. 20mA x 16-bit)
¢ Dual-clock operation
High-speed/Low-power consumption cperating mode
4 Hold function
Battery/capacitor back-up
#Real Time Emulator : BM47C850

TMP4T7C850F

SDIC64

T THAFA7COSOE

QFCe4

TMP47C050G
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TOSHIBA

TMP47C850/050

PIN ASSIGNMENT (TOP VIEW)

SDIP64
Ny
vapD—» [0 1 64 [] -«—vDD
VAREF -—[] 2 63 [1 =e>» R43
Gs -«— (] 3 62 {1 ~— RA2
AN- —= [ 4 61 [J ~e» R&1
AN+ —» [ 5 60 [] -e>» RA0D
vASS— [] 6 59 [] = R92 (5CK)
RSO = [ 7 58 [] <= R91 (SO}
RS1 > (] 8 57 [] -~ R0 (SI)
RS2 > [ 9 56 1 == R83(T1)
RS3 = ] 10 55 [1 < R82 (INTT )
RGO e [ 11 54 [] -+ RB1(T2)
R61 = [ 12 53 ) ~e» R80 (INT2)
n62 > [] 13 52 ) ~«—HOLD (KED)
RE3 - [] 14 51 [ —» xourt
r70 - [ 15 50 ] ~<—xIN
R71(WTO) <= [ 16 49 [] «—TRESET
R72(XTIN) = [ 17 48 [] ~—KO03 (CIN3)
R73 {XTOUT ) <> [] 18 47 [] -«—K02 (CIN2)
RAD = [] 19 46 [J K01 (CINT)
RAT == [1 20 45 [) ~e=—KO00 (CIND)
RAZ > [] 21 44 [) - RB3
RA3 - [] 22 43 [] > RB2
PO0 -—[] 23 42 [] ==» RB!
PO —-— (] 24 41 ] ~> RBO
P02 «—{] 25 40 11— P13
P03 -— [] 26 390 —>ri2
Py -—0 27 38 § — P31 {BEEPY)
P11 -— [] 28 37 § —» P30 (BEEPO)
P12 =-—1[] 29 36 [1—» P23
P13 -—1[ 30 35 [ == P22
TEST— [ 31 3ag—>P2\
vss—= {] 32 33 {1 —» P20
High current output port
High current {Beep output}
BLOCK DIAGRAM 10 port outputport oo
R43 RS53 RG63 RA3 RB3 po3 P13 P23 P32
1 ! § | 3 i ! § P31 (BEEP))
R40 RSO RGO RAD RBO POO P10 P20 P30 {BEEPO)
PowerSuppw{ xa? . BEEP
ouvtput
OTMF re(enver{ VADD arcunt
power supply VASS
1 o T T )
Acc. fome]T “HR T R [ 5,15 memory { PC ]
[ RaMaddress butfer |
[ N (RAM) Praogram Memory
Hold Input HOLD STACK [ SPwW (ROM)
(Sensenput)  (KED) L T51g controlies I TR ar | T B BT Data table
Resetnput  RESET System controlier [ Interrupteontroller |
Test pin TEST -1 Af { + %
System Clock controller 12-b11
Timing Generator Interval timer 1/Counter 8-bit Serial 7> | recewer
) j?ﬁ) Interface areuit
?‘gh-'ria Os¢ {XEBT;: Highifreq | . —
aornectin n ac enerator
e .
T A-bit
LY l
\ (_/ converter
e na% n9z\3 T() AINI
R7I(XTOUT +
R R82(INTT) ROI(SO)  AIN-  pndios Ko
R71(WTD) R81{12) RIO(SH) Input  reference KOO(CINOY
R70 RBO(INT?) 10 port Analog voltage oot port
i Low-fr O onnecting pin 1Output nput por
pgrt { Wa((hggg T?ri;v oufput " ) [r:grt TILCl::’DUur:t input ) (senalport) A?]algg (A/D input)
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TMP47C850/050

PIN FUNCTIONS

~P3C (BEEPO)

Output (Output)

4-bit output port with latch

PIN NAME Input/Qutput FUNCTIONS
KO3 (CIN3) Input 4-biti tport A/D converter (Comparator) input
~ KOO (CING) P itinput port. (Comp )inp
P03 ~ POO Qutput 4-bit outpul port with latch
P13 ~ PIQ 4-bit output port with latch.
P23 920 Output 8-bit data are output by the 5-bit to 8-bit data conversioninstruction [QUTB @HL].
P33 ~ P32 Output

BEEP output

R43 ~ R40

R53 ~ RS0

RE3 ~ R6D

RA3 ~ RAQ

RB3 ~ R8O

110

4-bit I/0 port with latch.

When used as the input port, the latch must be set to “1”.

R73 (XTCUT)

/O (Qutput)

Resonator connecting pins {Low-
frequency)

For inpulting external cdlock, XTIN is used

R72 (XTIN} 110 {input) 4-bit /O port with latch. ;
e TR RS When used as the input port or watchdog [ #Nd XTOUT isopened.
R71(WTO) ¥O (Output) timer output, the latch must be setto 1", Watchdog timer output
R70G ]}
R83(T1) Timer/counter 1 external input
o 4-bit VO port with latch. ' : : o
R82 {INTT) When used as the input port, external | Externaiinterrupt 1input
T 11O (Input) interrupt input pin, or Timer/Counter [«
R81(T2) external input pin, the latch must be set | Timer/counter 2 external input
RBO{INT2) External interrupt 2 input
R92 (SCK) 113 (VO) Serial clock /O
3-bitI/OportwithIatch. ............ IR J
R91 (SO 110 (Cutput) When used as the input port or serial port, |serial data cutput
s [ the Jateh must be set to Y17
RI0 (Si) Y0 (Input) Serial data input
Resonator connecting pin (High-frequency).
XIN, XOUT fnput, Oulput | 0 inputting external clock, XIN isused and XOUT is opened.
RESET Input Reset signal input
HGLD (KRED) lnput (input) Hold request/release signal input Sense input
TEST Input Test pin for out-going test. Be opened or fixed to low level.
AIN +, AIN - input DTMF signal input
VAREF, GS Oulput VDD/2 reference voltage output. Firststage differential amplifier output
vbD + 5V
VSS 0V (GND)
Power supply
VADD Analog reference voitage for DTMF receiver
VASS Analog reference GND for DTMF receiver
230290
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TOSHIBA TMP47C850/050

OPERATIONAL DESCRIPTION

Concerning the 47C850 the configuration and functions of hardwares are described. As the description has
been provided with priority on those parts differing from the 47C860, the technical data sheets for the
47C860 shall also be referred to.

1. SYSTEM CONFIGURATION

(1) Internal CPU Function
They are similar to that of the 47C860.

(2) Peripheral Hardware Function

(7 I/O port & A/D Converter (comparator) input circuit
2 Interval Timer & BEEP output function

31 Timer/Counters D DTMF Receiver circuit

4 Watchdog Timer ® Serial Interface

As the description has been provide with priority on ports (D, ©, ® and (7)) changed from 47C860.

2. PERIPHERAL HARDWARE FUNCTION

2.1 IO Ports
The 47C850 has 14 ports (52 pins) each as follows.

a3 Ko ;. 4-bitinput (shared with comparator inputs)

@2 PQ,P1,P2 ; 4-bit output

3: P3 ; 4-bit output (shared with BEEP output)

4; R4, R5 ;. 4-bitinput/output

8} R6 ; 4-bitinput/output

© R7 . 4-bitinput/output (shared with the low-frequency resonator
connection pins and the watchdog timer output)

7 R8 . 4-bitinput/output (shared with exterrial interrupt request input
and timer/counter input)

‘8 R9 . 3-bitinput/output (shared with serial ports)

{9: RA, RB ; 4-bitinput/output

10 KE : 1-bitsense input (shared with hold request/release signal input)

The description has been provide with prigrity on ports (D, @ and @) changed from 47C860.
Table 2-1lists the port address assignments and the I/ instructions that can access the ports.

% DTMF Receiver Analog Power Supply

Noise in the DTMF analog power

supply adversely affects the reception

level of the DTMF receiver. To obtaina 0.1pF
stable performance of the DTMF

receiver, insert a bypass capacitor

between VADD and VASS, as close to

the device as possible.

47850

-—TT7

BIAS
CIRCUIT
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TOSHIBA TMP47C850/050

(1) Port KO (KO3~K00)
The 4-bitinput port. Port KO is shared with the A/D converter (comparator) input. The KO port input
selector {OP17) determines whether this port is to be used for digital or comparator input. The most
significant bit of the KO port input selector is set to " 1" for digital input and to "0” for comparator
input.
The KQ portinput selector is initialized to “0” during reset.

Port KO {Port address IPOO) input selector (OP173)
Reference voltage

3 2 1 0
K03 K02 K1 K00
(CIN3) (CIN2) (CIN1) (CINO) IN/TEST/ TESTP
Inputdala - J\/} DPIN

Figure 2-1. Port K0

(2) PortP3{P33~P30)
The 4-bit output with a latch. The latch isinitialized to “1” during reset. The P30 pin and the P31 pin
are also used for BEEP cutput.

IN/TEST/TESTP/SET/CLR

Input data
Output data —> > |P33~pP32

input data

Port R3 (Port address OP03/1P03)
3 2 1 0

P33 P32 P31 P30 OQutput data

(BEEPT) (BEEPQ) EEP output

P30 (BEEPQ)

BEEP Qutput Control
(OP13,~0P13,)

Figure 2-2. PortP3

(3) Ports R4(R43~R40), R5(R53~R50)
These ports are 4-bit I/O ports with latch. The latch is initialized to “1” during reset. When used as
input port, the latch should be setto " 1.

Port R4 (Port address OPQ4 /IP04)

3 2 1 0 IN/TEST/TESTP
L R43 [ R42 R41 R40
Input data
SET/CLR
Port RS (Port address OP05/iP05)
3 2 ! 0 Qutputdata —> . PIN

R53 R52 R51 R50

Figure 2-3. Ports R4 and RS

080290
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TOSHIBA TMP47C850/050

2.2 Comparator Input
It's composed of 4-bit D/A converter, comparator and control circuit. Analog input level (CINO-CIN3) can
be detected as 16-stage by setting reference voltage.
The comparator input can also be used as K0 port (digital input). To use as KO port, set the port address
OP17to "1***"

2.2.1  Circuit of Comparator Input

. 3 2 1 0
analog input seleclor g .
"""" oP17
frrr—— = e w
compa- CINO ,_f S >
analoginput rator CiNT e v o
multi-plexer Nz 2 S =
w o
reference voltage . | ® c
koo (cinoy [ SLLERY S 5 -
} bit D/A t ‘j i 3 -
KO1(CINT 4-bit converter L c -
@ny [} 100 <
K02 (CIN2) [:]-/ ﬁ oP18
KO3 (CIN3) D—Z/ L |
i i i
3 2 1 0
Figure 2-4. Comparator Input Circuit
2.2.2  Control of Comparator Input
Port KO input Selector OP18 vref
(Port address : OP17  initial value : Qx#+) 3:2.1 .0 v]
3 2 1 0 —
- ,<....y.>.u>“.‘ 0 0 0 0 03“.
= J 9.0 0 1| 062
SKO {lnputselect I L T N U I 094
) 0 0 1.25
0: CINcomparatorinput ' 0 ) .1. ) 1 56 ~~~~~
1. KOdigital input 0 N 187
Figure 2-5. Command Register I T T O 219
o 250,
Reference voltage (Vref.) is set by command register (port address OP18), . 2.81
and itisdetermined by the following form. 10
VRee=Vppx (n+1)/16[V] (n=0~15)
After initialization sequence, 4-channel comparator inputs continue
comparison operation successively.
Since 2-instruction cycles are required to complete comparison of 1-channel,
it is necessary to wait for 8-instruction cycles after setting a reference 7 5'00

voltage to read data form the comparator,

When analog input voltage is higher than reference voltage, comparator Table2-2.  Reference
- v Voltage

datalatchissetto “1".

Attheinitialization sequence, OP18issetto “0".

Note.  When the comparator input is selected, the comparator consumes typically 700pa
current at VOO =5V. To reduce the power consumption, KO port should be set to
digital mode. In the HOLD mode, the comparator current is automatically cut off by
hardware.

230290
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TOSHIBA TMP47C850/050

2.3 BEEP Qutput Circuit
BEEP output circuit generates square wave in the audible frequency range. This circuit can make use the
key input confirmation tone and the beli tone for telephone applications.
BEEPO and BEEPT output pins are shared by the P30 and P31 output. To output BEEP, select BEEP using
CC1orQC2 of the BEEP cantrol register (OP13) and enable output with POC.

231 Configuration of BEEP Output Circuit
Figure 2-6 shows configuration of the BEEP output circuit. The cdock pulse of BEEP output circuit is
supplied by a timing generator. BEEP output is controlled by frequency selection and output
enable/disable setting.

8 bit preset counter r—* gBeep [ P31outputlatchdata

7 l 6 5 4 3 2 ‘ 1 ' 0 oulputlatch
{} & — WENC
J

| decoder J

op12 oP13 1 —(ﬁ_LD P30 (BEEPD)
frequency set ; T

( Lregister | ! .
3 2 1 0 3 2 1 0
Figure 2-6. BEEP Qutput Circuit

fer28 ~—=|

Y

P30 outputiatch data

2.3.2 Control of BEEP Qutput

The output frequency is set by Command register (port  BEEP Output Control
address OP12). The output frequency is illustrated in  (Portaddress: OP13-  Initial value: *000)

Table 2-3. BEEP output changesto "H" level whenany .3 2 ! °
other data (“8" ~ "F") are set (OP12). oz | oo POC
OP12 Gutput freq oc2 1Seleclsoulpul ]
3:2:51 0 (Hz) 0: P31portoutput
o ¢ o 200 1: BEEPT output
0.0 1.0 40 =
o 0 1 1 535 o1 }Selectsoutput l
o1 0 0 798 0: P30 portoutput
0 1 0 1 999 N
1: BEEPQ output
Lo e e —
01 1t 13398 POC lControlsBEEPoutput ]
1000 0 e o ot
100 1| ame | Dsableoutout
1 0 1 0 1998 _1: Enable cutput
Table 2-3.  Qutput Frequency Figure 2-7. BEEP Output Control Command Register

2.4 DTMF Receiver
The 47C850 has a built-in DTMF receiver (equivalent to the TC35300BP) which extracts DTMF signals from
among the dialing signals received on the circuits of tone dialing type telephones and converts them to
4-bit codes.
A differential amplifier is built into the signal input portion section for connecting a balance circuit and
adjusting the reception level. The acquisition time is set with the software.
{DTMF: Dual Tone Multi-Frequency)

2.4.1  DTMF Receiver Configuration
The DTMF receiver consists of a band pass filter which passes only the signal band used for DTMF, a signal
decision circuit that determines which signals in the frequency detected high and low groups are valid
DTMF signals and converts them to 4-bit codes, and a bias ¢ircuit.

230290
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TOSHIBA TMP47C850/050

HIGH GROUP
AIN + D—* ANTI-ALIASING FILTER
AN- 7] / FILTER LOW GROUP

FILTER
s [
AREF -« ' y
VARE [:] FREQUENCY DETECTOR
VADD D__» SIGNAL JUDGMENT CIRCUIT
BIAS CIRCUIT
wnss [ —
L/ o

or0D ~poc 1P0D
[ DTMF data register J

3 2 1 0 3 2 1 0 3 2 1 0
Figure 2-8. DTMF Receiver

(1) Band Pass Filter
The band pass filter consists of a high-precision switched capacitor configured with an anti-aliasing
filter, and band pass filters which pass only the low and high groups.
The anti-aliasing filter attenuates the components around 400KHz to prevent detection of the
wrong tone. The high and low band pass filters eliminate unnecessary signat components.

(2) Bias Circuit
47C850

The bias circuit controls the bias in analog circuits ; VADD
such as filters and adjusts the reception levei. T——{:]———-

Setting RE (bit 0 of the command register OPOD) to

LGS
“1" applies bias to all analog circuits and places
the DTMF receiver in operating status. Several as :
I
!

tens of milliseconds are required for the analog C2 gy AIN -
circuits to stabilize so, after setting RE, wait at least H —“'_WV || -
o R g N B T
AIN +
TC35300BP. Figure 2-9 shows a typical connection R3 R4 |
for the balance circuit. The gain of the operational ? [-l—IVAREF
amplifier in the next stage is determined as - 1
follows: (.

R5
(Gain) =20 x log—7~ Figure 2-9. The Typicai Connection for
the Balance Circuit
(3) Signal Decision Circuit and Decision Qperation

The signai decision circuit determines whether or not the various high and low group signals are
valid, sets EST to “1" when a signal is valid and converts to codes corresponding to the DTMF digit.
After it has been confirmed that EST is set to “1”, setting STT to "1" sends the conversion data
{codes) to the DTMF data register. Since the completion of conversion cannot be monitored by the
hardware, the acquisition time is set with the software.

The last valid tone pair received by the DTMF data register is latched. Clearing RE to "0" puts the
DTMF receiver in standby status, but the valuesin the DTMF data register are hold.

2.4.2 DTMF Receiver Control
The DTMF receiver is controlled by the command register (OPOD), status register (IPOC) and DTMF data
register (IP0D).

(1) DTMF Receiver Control (OPOD)
The DTMF receiver operation is enabled and the conversion data in the DTMF data register are
revised. STT is not cleared by the hardware.
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TOSHIBA TMP47C850/050

(2) DTMF Receiver Status (IPOC)
The DTMF receiver flag (EST) is a 1-bit flag which indicates whether or not a detected tone pair is
valid. This flag is setto "1” when both the frequency detected high and low group signals are valid
andis cleared to "0” when the signal detected is not a DTMF signal or no signal is detected.

(3) DTMF Data Register (IPOD} DTMF Receiver Control
This register stores the conversion data (Port address : OPQD  Initial : =~00)
corresponding to the valid DTMF signals and 3 2 . 1 0
always holds the code received last. I STT I RE

Table 2-4 shows the DTMF dialing matrix and
Table 2-5 shows telephone circuit diai keys and

tone frequencies which correspond to the 0: Hold
converted codes. LI . Enable (DTMF data are hold after enable)

STT J DTMF conversion data ]

Tone Tone RE I DTMF receiver operation I
register | freq.(Hz)

0: Halt(standby)

Rowo | 897 1: Enable
| —

+  don'l care

ROW?1 770 : .
............... TS Figure 2-10. Command Register

--------------------------------- DTMF Receiver Status
ROW3 941 {Port address : 1POC)

L=
1]

coL3 1633 3
Bt AR tor

a2 K31

B EST IDTMFreceiverflag J

e 0: Undetect -
t: During detection or end of detection

S 1 EY [
)
Q
o
~
=3
©

Tabie 2-4. DTMF DIALING MATRIX Figure 2-11. Status Register
ROW tone COLUM tone ) EST DTMF receiver data (IPOD)
(Hz] {Hz) | Dialkeysymbol (iIPOC) D3 D2 D1 DO
697 1209 1 1 0 0 0 1
R AR s S o e R o
s T S P o e ol e o
FRECRNNS St Y JR S S e e S e
‘‘‘‘‘‘‘‘‘ e S X o e e
i O R P n S el ol =
- I o o TR B
852 1336 8 '{ ) 0 0
852 1477 9 1 - o | 1
R A i R g
ORI v R 1 : g
941 1477 # R | 0 0
o S ol - 1 g :
70 1633 B o 1 1 T 0
852 1633 N 1 T I L 1
e e ¥ o 1 ; e o =
- R P . ; S o o

. Note. *, don'tcare
Table 2-5. Telephone Circuit Dial Keys and Tone Frequencies which Correspond to
the DTMF Data
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TOSHIBA TMP47C850/050

ELECTRICAL CHARACTERISTICS

ABSOLUTE MAXIMUM RATINGS {Vss = 0V)
PARAMETER SYMBOL PINS RATING UNIT
Supply Voltage Voo -03to7 v
input Voltage ViN -0.3toVpp +0.3 v
Vour Ports PO, P3, R7, RA, RB -0.3toVpp+0.3
Output Voltage v
Vourz |PortsP1, P2, R4, RS, RE, R8, R9 -0.3t010
IOUTT PortR 3.2
Qutput Current (per 1 pin)
louT? Port P 30 mA
Output Current  (Total) Yloyt? Port P 240
Power Dissipation [Top,=607T) PD 600 mwW
Soldering Temperature (time) Tsig 260 (10sec) °C
Storage Temperature Tag -5510 125 Ld
Operating Temperature Topr -30t060 oc
RECOMMENDED CPERATING CONDITIONS (Vss =0V, Topr= -30to 60°C)
PARAMETER SYMBOL PINS CONDITIONS Min. Max. UNIT
In the Normal mode 4.5
Supply Voltage Vop In the SLOW mode 2.7 5.5 v
In the HOLD mode 2.0
Vini Except hysteresis input Vpp % 0.7
Vpp 2 4.5V
Input High Voltage Vi | Hysteresis input Vop x0.75 Voo \
Vg Vpp< 4.5V Vpp x0.9
Vit Except hysteresisinput Vppx0.3
Vpp 2 4.5V
Input Low Voltage Vi Hysteresis input 0 Vpp x 0.25 \
ViLs Vpp<4.5V Vpp x 0.1
f¢ XiN, XOUT 3.5759 3.5831 MHz
Clock Frequency
fs XTIN, XTOUT 30 34 KHz
Note. [ Input voltage Viyz, Vi3 . inthe SLOW or HOLD mode
A /D CONVERSION CHARACTERISTICS {Vss =0V, Vpp=4.5105.5V, Tppr = -30t060C)
PARAMETER SYMBOL PINS CONDITIONS Min. Typ. Max. UNIT
Analog input Voltage Vain CIN3 to CINO Vg - Vob Vv
A/D Conversion Error - - 1% LSB
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TOSHIBA TMP47C850/050
D.C. CHARACTERISTICS (Vs =0V, Topr= -30to 60°C)
PARAMETER SYMBOL PINS CONDITIONS Min Typ. | Max. {UNIT
Hysteresis Voltage Vhs Hysteresis input - 0.7 - "
| KO, TEST,
N | RESET, HOLD Vop= 3.3V,
Input Current . - +2 A
mz | Ports R (opendrain) Viy=5.5V/0V
input Low Current i Ports R (push-pull) Vpp = 5.5V, Viy=0.4V - - -2 mA
Riny ] Port KO with puli-up 30 70 150
Input Resistance KQ
Rinz | RESET 100 220 450
Output Leakage Current Lo sink open drain Vpp = 5.5V, Voyr=5.5V - - 2 pA
Output High Valtage Vou | Ports (push-puli} Vpp=4.5V, lgy= -200pA 2.4 - -
v
Qutput Low Voltage | Vo |ExceptportPand XOUT Vpp=4.5V, lgg=1.6mA - - 0.4
Qutput Low Current lotz | PortP Vpp=4.5V, Vor = 1.0V - 20 - mA
Output VREF Voltage VREF 2.4 - 2.7 Vv
VAREF pin
Output VREF Resistance Reer VREF = 2.55V - - 1 KQ
Supply Current oo DTMF receiver stopped Vpp=5.5V 3 & A
(inthzNormal mode) [ Ippr | DTMF receiver moving fc=3.58MHz 7 14 m
Supply Current Vpp =3.0V
| - 30 60
(in the SLOW mode) | ©° fs = 32.768KHz bA
Supply Current | _
(in the HOLD mode) | OO" Vpp = 5.5V - 051 10 { pA

Note 1 Typ. values show those at Ty, =25°C, Vpp =5V
Note 2.
Nole 3. Supply Current ipp, thon

Vin=5.3vi0.2V

input Current Iy, The current through resistor is not included, when the input resislor (pull-up) is contained.

The K0 port is open when the input resistor is contained. The voltage applied to the R portis within the valid range.

Supply Current ipps

Vi =2.8Vi0.2V

Low frequency dlock is only oscillated (connecting XTIN, XTOUT).

OPERATIONAL AMPLIFIER CHARACTERISTICS (AIN +, AIN ~ to GS)

(Vss =0V, Vpp=5.0V, Topr = 25C)

PARAMETER SYMBOL CONDITIONS Min Typ. Max. UNIT

Input Offset Voltage Vio - +25 - mv

input Offset Cucrent o Ves = Vin = Vpp - +100 - nA

Power Supply Rejection Ratio PSRR - 60 -

Common Mode Rejeclion Ratio CMRR 1KHz - 60 - dB

Open Loop Gain Ag - 65 -

0 d8 8and Width fr - 500 - KHz

Rated Output Vaoltage Vo GSpin - 45 - v
(Load Resistance: 100 Kehm or over) PP

Load Resistance Ry - 30 - KQ
GS pin

Capaative Load <L - 50 - oF
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TOSHIBA TMP47C850/050
A.C. CHARACTERISTICS (Vss =0V, Vpp=4.5t0 5.5V, Topr= - 3010 60°C)
PARAMETER SYMBOL CONDITIONS Min. Typ. Max UNIT

In the Normal mode - 2.23 -
Instruction Cycle Time ey us

In the SLOW mode 235 - 267
High Level Clock Pulse Width tweH

External clock mode 80 - - ns
Low Level Clock Pulse Width twel
Shift Data Hold Time tson 0.54¢y - 300 - - ns
Minimum Input Signal Level for Reception Each tone composite signal - -35 ~-30 dBm

top LT "H" 5 11 14
EST Qutput Delay Time ms
toa "HY = "L” 0.5 4.0 8.5
DTMF Output Delay Time tro - 6 9 s
(1) Serial Port (Completion of Transmission)
Note.  Shift data Hold Time: External circuit for SCK pin and SO pin
vDD
5CK 1.5V
10KQ
tspH ‘
w X N X P

/;7|._ 50pF

(2)

DTMF Receiver (Signal Detect Timing)

n
{
oA

adjusting acquisition

)

.

TONE e —— }——1 n
tpp
EST
-]
STT %
BO~D3 n-1

n+1

RECOMMENDED OSCILLATING CONDITIONS

(Vss =0V, Vpp=4.5t0 5.5V, Topr= - 30t0 60°C)

(1) 3.58MHz

Crystal Resonator

XIN XOUuT

3.58MHz

O

Cxin /;[/- }J; Cxout

230290
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TOSHIBA

TMP47C850/050

TYPICAL CHARACTERISTICS

R~Ta KO port R-Ta RESET pin
R R
(KQH V=556V (K) Vpp=5.5V
100 /,L 400
— et 300 =
/ |1
]
50 200
/
100
0 Ta 0 Ta
—49 0 40 80 (°O) — 40 0 40 80 (°C)
lon=Vor CMOSRport IiL—=VIN CMOSRport
Ion In,
Vphp=4.5V Von=55V
A nn (uA) Y
YIS [raz2sec " Ta=25°C
— 400 — 800
\\
- 300 - GO0 \
— 200 \ — 400
— 100 \\ —~ 200 \
0 Vonu 0 Vin
2 4 G (V) 2 4 G (V)
lor.- VoL R port lol,— VoL 1, P2 port
Lot lar,
Ay Yoo =4.5Y mA) | Vou=45V
Ta=25°C Ta=25°C
8 /{ 40
§ / 30 ///
| // 20 /’
) A yd
10 /"
0 Vou 0 Vo,
0.4 0.8 1.2(V) 0.4 0.8 1.2(V)
Inn—-Von IDbrR=VYDD
Ton Inn
tmAYTa=25"C (mA} | Ta=25°C
4 8
’ / ’ ///
2 / 4
1 2
0 . Ynn ] Vi
3 5 1 (V) 3 5 1 (V)
080290
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TOSHIBA TVIP47C850/050

INPUT/OUTPUT CIRCUITRY

(1) Control Pins
Theinput/output circuitries of the 47C850 control pins are similar to those of the 47C860.

(2) 1O Ports
The input/output circuitries of the 47C850 /0 ports appoint code: WB.

PORT 70 INPUT/QUTPUT CIRCUITRY and CODE REMARKS
w8
vbD Pull-up resistor
KO Input Rin Rin =70KQ (typ.)
R =1KQ(typ)
R
vbo Push-pull output
PO ’—| Initial "High"
o3 Output [>o D High current
Ll - gL = 20mA (typ.)

Sink open drain cutput
P1 Initial “Hi-Z"

Output —>o—] High current

P2
low = 20mA ({typ )
R4
RS {: I - Sink open drain output
RE i{e} R Initial “Hi-Z"
R7 - R = 1KQ{typ)
Sink open drain output
RS Initial “Hi-Z*
R9 170 [: l g R Hysteresis input
/\ﬂ} R= 1K (lyp)
vDD
RA Push-pull output
. e l - Initial "High”
R R= 1K (1yp.)
<~
-
080290
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TOSHIBA TMP47C850/050

CMOS 4-BIT MICROCONTROLLER

TMP47C0O50E
TMP47C050G

The 47C050, which is equipped with an EPROM as program memaory, is a piggyback type evaluator chip used
for development and operational confirmation of the 47C850 application systems (programs).
The 47C050 is pin compatible with the 47C850 which is mask-programed ROM devices.

PIN ASSIGNMENT (TOP VIEW)

QFCo4 SDiCo4
FE  EEEf
TG [ VRVRTAY]
vADD —=0 1 ~7 64 D+—VvDO 3[335353;32;;3::
VAREF =—] 2 63%-+R43 |3 *xurwarzxxtm
ane T8 G el oalist bbb bbbt
ANy —=( 5 60 [~ R40
= BE 0ANGANINI0n
RSO ~—+{ 7 58 D= R91{50}
R51 =~—( 8 57 D= RI0 (S1} 5t 50 49 4B 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33
R52 ~»{ 3§ 56 P> R83(T1) R91 (S0} - 52 12 — P11 (BEEFT)
R53 -»»E 10 55 g-—— R82 (INTT) R92 (5TK) =+ 53 2y Y0 16 16 0] 3 — £30 BECPD)
RGO =0 11 54 Q- R81(Y2) o ~ w O|w ~ —_—
RE1 =—e( 12 53 (<> RS0 (INTZ) o :; “ @ < ;;lo ;lv -- 85 :‘; __,::
R62 =0 13 @ vee  vee @ 52 J=— HOLD (KED) vee @& [a Y]
RE3 ] ”@ Az vee @D 51— Xout ::; : :: we @& @n §§ :: ::(‘)
R70 =~—( 15 50 B XIN
R7I(WTO) <=0 16 (3) A7 vee (39 49 p=— RESET Voo —= 58 :c: % g::ﬂ 26 ~—vis
R72 (XTIN) =17 48 P K03 (CIN3} VADD —= 59 25 - TEST
R73 1xTOUT) =0 15 (8 A6 28 (9 47 = xo2(CiN2 VAREF —— w e Or 2 —
Ra0 =0 19(5) A5 a9 46 l=— K01 (CINT} 65 ~— o A0 ;s On ; P12
s :::E g? A AT 3 giigg(cmu) v pp— o M® 323133313z Oo e e
ra3 =0 20 (1) A3 OE 43 =+ RB2 PYTp— 6 o [ololololololelo] 2 — 0
Po0 =+—} 23 (8) a2 A10 42 D= RB1 VASS —> 64 20 — P0)
POt = 24 41 D= rBO 12 3 4 % 67 8 910111213 14151617 1819
e HC O £ S L
PC3 26 39 P32
P1o ~—( 27@ #0 7 @ 38 — P31 (BEEPI)
e EITH ] e Ry
P12"—C29®|1 .5®363—>P23 ¥
- 35 P22 e mO - nmoBEE S N o S
e g (@ 7 14 (8 30 > p71 5:::5:::5@5855&522‘2
vss — 03204 6nD 13 (9 33 p—rw0 ot}
=21
PIN FUNCTION (Top of the package)
PIN NAME Input / Qutput FUNCTIONS
A12-A0 Output Program memory address output
17-10 Input Program memory data input
CE Chip enable signal output
Qutput
OF Output enable signal output
VCC + 5V (connected with VDD)
--------------- Power supply I N N e e e e e,
GND 0V {connected with VSS)
A.C. CHARACTERISTICS
PARAMETER SYMBOL CONDITIONS Min. Typ. Max UNIT
Address Delay Time tap Vs =0V, Vpp =4.5~5.5V - - 150 ns
Y D
Data Setup Time tis C, = 100pF 150 - - ns
Data Hold Time L Topr= -30~60°C 50 - - ns
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TOSHIBA TMP47C850/050

NOTES FOR USE

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

64K

0000y

10004 — Program

1FEOy | Data )
1 FFFH antf;lveerSlOr'l

(a} 47C850

Figure 1. Program area

(2) Data memory
47C050 contains two 256 x 4 bit data memory banks (DMBO, DMB1}.

(3) /O ports
input/Output circuitries of I/0 ports in the 47C050 are different to the code WB of the 47C850.

When this chip is used as evaluator with the code WB of the 47C850, it is necessary to provide the
external resistors.

70k§2

y KO port
R |

(a) Code:WB

Figure 2. 1/O code and external circuitry
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