TOSHIBA TMP47C662A/862A

CMOS 4-BIT MICROCONTROLLER
TMP47C662AN,TMP47C862AN

The 47C662A/862A are high speed and high performance 4-bit single chip micro computers, integrating the 8
bit A/D converter, 12-bit programmable pulse generator and high-breakdown voltage outputs based on the
TLCS-470 series.

PART No. ROM RAM PACKAGE TP
TMP47C662AN 144 x 8-bi 4% 4-bi
——————— COo2AN 1 O104xBbit | 38AxIDIt__) Spip6a-p-750-1.78 | TMPa7P8E2VN
TMP47C862AN | 8192 x 8-bit 512 x 4-bit
FEATURES
#4-bitsingle chip microcomputer SDIP64-P-750-1.78

®Instruction execution time: 1.3 s (at 6 MHz), 244 us (at 32.8 kHz)
€92 basicinstructions
e Table look-up instructions
e 5-bitto 8-bit data conversion instruction
#Subroutine nesting: 15 levels max.
&6 interrupt sources (External: 2, Internal: 4)
All sources have independent latches each, and multiple
interrupt control is available.
#1/0 port (55 pins)

e Input 2 ports 5 pins
e Output 1 port 3 pins
e |/O 12 ports 47 pins TMP47C662AN
; TMP47C862AN
& Interval Timer TMPA7P8E2VN

¢ Two 12-bit Timer/Counters

Timer, event counter,and pulse width measurement mode
& Watchdog Timer
#Serial Interface with 8-bit buffer
¢ Simultaneoustransmission and reception capability
e 8/4-bit transfer, external/internal clock, and leading/trailing
edge shift mode
¢ Two 12-bit Programmable Pulse Generator
One-shot/continuous output, external/internal trigger,
rising/falling edge trigger (external) mode
#8-bit successive approximate type A/D converter
¢ With sample and hold
e 8analoginputs
e Conversiontime : 32 us(at 6 MHz)
®Remote control pulse detector
& High current outputs
LED direct drive capability (typ. 20 mA x 4 bits)
& High breakdown voltage outputs
VFT direct drive capability (max.42V x 27 bits)
& Dual-clock operation
High-speed/Low-power-consumption operating mode
#Hold function
Battery/Capacitor back-up
#®Real Time Emulator : BM47C862N0A
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PIN ASSIGNMENT (TOP VIEW)

SDIP64-P-750-1.78

C

RAO =[] 1 64 1 «<—VDD
RAT <> [] 2 63 1 <€>R33
RA2 <> [] 3 62 [1 <> R32
RA3 =[] 4 61 [1 <> R31
RBO <> [] 5 60 [1 <->R30
RB1 ->»[] 6 59 [1 -->R23
RB2 =[] 7 58 [1 <> R22
RB3 =[] 8 57 [ <> R21
RCO <> [ 9 56 [1 <> R20
RC1 =[] 10 55 1 ->-R13
RC2 <> [ 11 54 ] <> R12
RC3 - [ 12 53 ] - R11
K00 — [ 13 52 [1 -.>R10
K01 —>[ 14 51 0 —>P02
K02 —> [] 15 50 0 —> P01
K03 —= [ 16 49 1 — P00
HOLD (KEO) —> [0 17 48 [1 ~-—VKK
XIN — [] 18 47 [1 <> R83(T1)
XOUT -«—1[] 19 46 [1 <= R82 (INT1)
RESET —> [] 20 45 [1 <> R81(12)
R70 -e> [] 21 44 [1 <e>R80 (INT2)
R71(WTO) <> [] 22 43 [1 <> R53 (AIN7)
R72 (XTIN) <> [] 23 42 [1 <> R52 (AING)
R73 (XTOUT) -e> [] 24 41 [1 <> R51 (AIN5)
R90 (SI) =e> [ 25 40 [1 <> R50 (AIN4)
R91(SO) <> [] 26 39 [ <> R43 (AIN3)
R92 (SCK) —==> [] 27 38 [1 <> R42 (AIN2)
R60 (PGI1) <> [ 28 37 [1 <= R41 (AIN1)
R61(PGO1) - [] 29 36 [1 <> R40 (AINO)
R62 (PGI2) <> [] 30 35 [] -«—VAREF
R63 (PGO2) - [] 31 34 [1 <«—VASS
BLOCK DIAGRAM Vss —» [ 32 33 [] -««—TEST
High
breakdown  Ligh breakdown /0 port
output port P
P02 fR13 R23 R33 RA3 RB3 RC3
to to to to to to to
POO R10 R20 R30 RAO RBO RCO
Power VDD
Supply VAN
\plgngpgSpply VKK
| Accumulator | IomB] HR [ LR Program Counter_|
| RAM address buffer Data Memory
— ] l: I (RAM) Program Memory
Hold input HOLD STACK [ spw (ROM)
(Senseinput)  {KED) Hold controller ER EF TC1 [ TC2 [ DC Data table
Resetinput  RESET = System controller Interrupt controller
Test pin TEST - A * *
S ot contoler ) [vtoratimer | | 1225 o T -
Timing Generator ’l—*—‘ zlrcrisr/Counter Serial Interface A/D converter Decoder
Osc. XIN > High-freq. AT ™ -
connectin {X | ghrreq Clock 12-bit
0 9 ouT G Watchdog
pins > Low-freq. enerator Timer PPG <:>
~ (2 ch)
(] O (] [ [ [
Remote . > L R8 | [RI | [R4 |
control 5|égsnal \
pre-processor
—
~ = Ll ~L - - ~ - >
R73 (XTOUT) K03 to K00 R83(T1) R92 (SCK) VAREF R43 (AIN3) R53 (AIN7) R63 (PGO2)
R72 (XTIN) 1/0 port R82 (INTT) R91(SO)  VASS to to R62 (PGI2)
R71 (WTO) R81(T2) R90 (SI) R40 (AINO) R50(AIN4) 61 (FGO1)
RO R80 (INT2) Analog R60 (PGI1)
110 [Osc.connecting pins 170 T/C input ) 110 port reference /O port 1/0 port
port| (Low-freq.) t) port ( Interrupt input (Serial port)  voltage (Analog input) (PPG 1/0)
Watchdog timer outpu
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PIN FUNCTION

PIN NAME Input/Output FUNCTIONS
KO3 - KO0 Input 4-bit input port
R53 (AIN7
53-(R40 ()A|No) /O (Input) A/Dconverter analog input
............................................................. When using as input port, watchdog timer |-
R62 (PGI2) /O (Input) output, analog input, PPG (programmable | PPG2input
............................................................. pulse generator) output, or PPG trigger |-
R61(PGOT) I/0 (Output) input, the latch must be setto “1”. PPG1 output
R60 (PGI1) I/0 (Input) ) PPG1 input
Set to Dual-clock operating mode, when
R73 (XTOUT) I/0 (Output) R73, R72 pin use as clock generator. Resonator connecting pin (Low-freq.).
............................................................. Fcr inputting external clockl XTIN is
R72 (XTIN) I/0 (Input) Can be set, cleared, and tested for each bit | used and XTOUT is opened.
............................................................. as specified by L register indirect [
R71(WTO) I/0 (Output) addressing bit manipulation instructions. Watchdog timer output
R70 /0
R83 (T1) imer/Counter 1 ext linput
............................. 4-bit 1/0 port with latch. . Timer/Counter 1 external input ..
REZNT) totmuy | When using as input port, external | Bemalinteruptiinput
R81(T2) interrupt input pin, or timer/counter | ;. counter 2 external input
............................. external input pin, the latch must be setto |.....occcooiiiiiiiiiii
NT2 wqn External interrupt 2 or REMO-CON
R80 (INT2) : input
R92 (SCK) 10 (/0 Serial clock I/O
_____________________________________________ WO | 3-bituo port with latch.
R91(50) /0 (Output) When using as input port or serial port, the | Serial data output
............................................................. latch must bo set 1o “1".
R90 (SI) I/0 (Input) Serial data input
P02 - POO Output 3-bit high breakdown voltage output port with latch
R13 - R10 4-bit high breakdown voltage I/0 port with latch.
1’0 8-bit data are output by the 5-bit to 8-bit data conversion instruction [OUTB @HL].
R23 - R20 When using as input port, the latch must be cleared to “0".
R33 - R30
RA3 - RAO 4-bit high breadown voltage I/0 port with latch.
/0
RB3 - RBO When using as input port, the latch must be cleared to “0”.
RC3 - RCO
Resonator connecting pin (High-frequency) .
XIN, XOUT Input, 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 Sence input
TEST Input Test pin for out-going test. Be opened or fixed to low level.
VDD, VSS +5V, 0OV (GND)

VAREF, VASS

VKK

Power supply

A/D converter analog reference voltage

VFT drive power supply
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TOSHIBA TMP47C662A/862A

OPERATIONAL DESCRIPTION

Concerning the 47C662A/862A the configuration and functions of hardwares are described. As the
description has been provided with priority on those parts differing from the 47€660/860, the technical data
sheets for the 47C660/860 shall also be referred to.

1. SYSTEM CONFIGURATION
€ INTERNAL CPU FUNCTION
They are the same as those of the 47C660/860.
€ PERIPHERAL HARDWARE FUNCTION
1/0 Port
Interval Timer
Timer/ Counters (TC1, TC2)
Watchdog Timer
Remote control pulse detector
A/D converter
Programmable Pulse Generator
Serial Interface
The description has been provide with priority on functions (O and @) added to and changed from the
47C660/860.

(COIONORORONBNARS)

2. PERIPHERAL HARDWARE FUNCTION

2.1 I/0 Ports
47C662A/862A have 15 1/0 ports (55pins) each as follows:

@ Ko ;  4-bitinput

@ PO ;  3-bitoutput

@ R1, R2 ;  4-bitinput/output

@ R4, R5 ;  4-bitinput/output (shared with A/D converter analog inputs)

® R6 ;  4-bitinput/output (shared with programmable pulse generator 1/0)

® R7 ;  4-bit input/output (shared with the low-frequency resonator
connecting pins and the watchdog timer output)

@ R8 ; 4-bit input/output (shared with external interrupt request input and
timer/counter input)

R9 ;  3-bitinput/output (shared with serial port)

® R3,RA, RB, RC ; 4-bitinput/output

@ KE ;  1-bit sense input (shared with hold request/release signal input)

This section describes ports of ® ®, ® and @ which are changed from the 47C660/860.
Table 2-1 lists the port address assignments and the 1/O instructions that can access the ports.

(1) Ports PO (P02-P00)
Ports PO is 3-bit high breakdown voltage output ports with latch. The latch is initialized to “0”
during reset.

Port PO (Port address OP00)
Output data

[ P2 | pot | poo |

Figure 2-1. Ports PO
(2) PortsR1(R13to R10), R2 (R23 to R20)
The 4-bit high breakdown voltage 1/0 ports with latch, which can directly Vacume Fuolrescent
Tubes (VFT) . The latch should be cleared to “0” when used as an inuput port. The latch is
initialized to “0” during reset.
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TOSHIBA TMP47C662A/862A

8-bit data can be output through ports R1 and R2 by using the 5-bit to 8-bit data conversion
instruction; therefore, ports can also be effectively utilized as segment output pins.

Ports R2 (Port address OPO02 /IP02) IN/TEST/TESTP
3 2 1 0
R23 R22 R21 R20 SET/CLR
Input data
Ports R1 (Port address OP01/1P01) Outputdata —> > . PIN
3 2 1 0
R13 R12 R11 R10

Figure 2-2. PortsR1, R2

(3) PortsR3(R33to R30), RA (RA3 to RAD), RB (RB3 to RB0), RC (RC3 to RBO)
The 4-bit high breakdown voltage 1/0 ports with latch, which can directly Vacume Fluorescent
Tubes (VFT) . The latch should be cleared to “0” when used as an inuput port. The latch is

initialized to “0” during reset.
IN/TEST/TESTP

Port R* (Port address OPO* /IPQ*)

SET/CLR
3 2 1 0

R*3 R*2 R*1 R*0

Inputdata <
Outputdata —> > . PIN

*, 3, A B C

Figure2-3. PortsR3, RA, RB, RC

¥ Connecting VKK (power supply for driving Vacume Fluorescent Tube) pin.
The 27 pins of the R1, R2, R3, RA, RB, RC and PO ports are P-channel open drain construction
with pulldown resistor. Each pin is connected to a VKK pin via a pulldown resistor (TYP. 80kQ) .
Thus, Vacume Fluorescent Tubes (VFT) can be driven by applying a negative (-) voltage (- 35V

max) to the VKK pin, without using external resistor.

(4) PortR6 (R63to R60)
Port R6 is 4 bit I/0 ports with latch shared with the PPG (programmable pulse generator) 1/0 ports.

When used as an input ports or PPG /O, the latch should be set to “1”. The latch is initialized to
“1"during reset.

1
PPG Input
P N N/TEST/ TESTP
Port R6 (Port address OP06/IP06)

Input data :
3 2 1 0 SET/CLR
R63 R62 R61 R60

(PGO2) | (PGI2) | (PGOT) | (PGI1) out
put data _D PIN

PPG output

Figure 2-4. PortR6
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TMP47C662A/862A

2.2 Programmable Pulse Generator (PPG)
The 47C662A/862A contains 2 channel pulse generators (PPG) available to set the output pulse delay and
width independently with 12-bit resolution for each channel. One-shot or continuous pulse output can
be selected and output pulse can be synchronized by external trigger input. PPG1 outputs to the PGOT
pin and PPG2 outputs to the PG02 pin. External triggers are input to pins PGI1 and PGI2. Pins PGI1 and
PGI2 can also be used as normal input/output ports in the internal clock mode.

2.2.1 Circuit configuration

........... IP18, OP1A/OP1B OP18 Internal Bus
| Status Reglster I\{Iode Rlegistelr | | Command Reglster | 0P17
3 0 3 0 3 2nd 3rd
Start/stop Request
h I | Pulse Data Reglster
anne
Select 0 30 I I 30 3
0 i } 1 0 il "
T T T T
3 Clock Source | Pulse Delay Register | | Pulse width Register |
27 /fc | I | |
24/ ¢ Controller
PGI E i 0
xternal Trigger

2.2.2 PPG Control

Edge Selector

12bitCounter | —>| FF |—>PGO

Figure 2-5. Programmable Pulse Generator (2 channels)

PPG is controlled by the data register (OP17), command register (OP18), mode registers (OP1A, OP1B) and

status register (IP18).

(1) Pulse data register
Both PPG1 and PPG2 have a pulse delay register (PDR) and pulse width register (PWR) to which values
set to the pulse data register (OP17) are transferred. The pulse data register is set by accessing OP17
three times: the lower 4 bits the first time, the middle 4 bits the second time and the higher 4 bits the
last time. Any attempt to access OP17 four or more times is ignored.These pulse data are transferred
to PDR and PWR by accessing the command register (OP18). The data transferred to PDR and PWR
are alternately preset as 12-bit count preset data by 12-bit counter overflows; therefore, any output
pulse width can be set at either “H"” level or “L" level.

Example : Set PPG1 and PPG2 to the operating mode and set the value read from the RAM in the
pulse data register and start both operating at the same time.

Main routine

LD
ouT
LD
ouT
CALL
LD
ouT
CALL
LD
out
LD
out

A, #1111B
A, %OP1A
A, #0000B
A, %OP1B
PDW

A, #1100B
A, %0OP18
PWW

A, #1101B
A, %OP18
A, #1111B
A, %OP18

Subroutine (writting pulse data)

PDW : : PWW :
; DELAY DATA SET ; WIDTH DATA SET
LD HL, #20H LD HL, #23H
ouTt @HL, %O0P17 ouT @HL, %0P17
INC L INC L
ouTt @HL, %O0P17 ouT @HL, %0P17
INC L INC L
ouT @HL, %O0P17 ouTt @HL, %O0P17
RET RET
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(2) PPG Command Register
The higher 2 bits of the command register (OP18) are used as the PPG1 and PPG2 selectors. The two
channels of PPG can be controlled either simultaneously or independently by setting/clearing SPG1
and SPG2. Pulse data transfer requests and operating start/stop requests are accepted by setting “1”

For example, PPG2 can be controlled without influencing PPG1 output by

operating PPG1 and then clearing SPG1 to “0”. Table 2-2 shows several examples of OP18 settings.

to SPG1 and SPG2.

Note. pulse data transfer requests are disabled each time pulse data are transferred to PDR or PWR,
so OP17 must be accessed each time. Transfer requests are accepted only after accessing
OP17 three times, even when it is not necessary to change the middle and higher 4 bits.

PPG command register

(Port address : OP18) (Initial value : 0000)

3 2

1

[ spe2 | spar

DEC

SPG2 | Selects PPG2 |

0: Notselected
1: Selected

SPG1 |Selects PPG1 |

0: Notselected
1: Selected

(3) PPG Mode Register

DEC | PPG control

00:
01:
10:
1:

Data transfer to PDR
Data transfer to PWR
Instruct pulse output end

Instruct pulse output start

Figure 2-6. Command register

Table 2-2. Examples of OP18 settings

OP18 .

\isB LSB Operation
0! 110! 0 |DatatransfertoPDR of PPG1
1 i 1 i 0 i 1 DatatransfertoPDRofPPmandZat

! ! ! the same time
1101 1 1 |Instruct output start PPG2 only
1111 111 |Instructoutput start PPG1and 2
0111110 Instruct output end PPG1 only

PPG1 is controlled by the OP1A mode register, PPG2 is controlled by the OP1B mode register, and
each can be setindependently.
A variety of pulses can be output by using different combinations of internal/external trigger and
one-shot/continuous output.
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TOSHIBA TMP47C662A/862A

PPG1 mode register
(Port address : OP1A) (Initial value : 0000)
3 2 1 0

EPG1 EDG1 CTN1 CKR1

PPG2 mode register
(port address : OP1B) (Initial value : 0000)

3 2 1 0
| EPG2 | EDG2 | CTN2 | CKR2
EPG1/2 | Selects trigger mode | CTN1/2 | Selects output mode |
0: Internal clock mode 0: One-shot pulse output
1: External trigger mode (input from PGI) 1: Continuous pulse output
EDG1/2 | Selects External trigger edge | Note 1 CKR1/2 | Count pulse rate |
0: Trigger at the falling edge 0: 23/fc[s]
1: Triggerattherisingedge Note 1. Only external 1: 2%/f¢

trigger mode —

Figure 2-7. PPG mode register

a. Internal clock mode
Using the timing generator output as the count pulse, pulse output starts at the first rise after
issueing a operation start request with command register (OP18). Only one cycle is output in the
one-shot output mode and pulses are output until an operation stop request is accepted in the
continuous output mode. Pulse output is started anew whenever an operation start request is
accepted, even during pulse output.

Continuous 5 :
output mode : | | | | | | | | |

i TPOR  Tewr
One-shot
output mode ' | | ' | |
Start restart

Figure 2-8. Internal clock mode

stop

b.External trigger mode
The timing generator output is used as the count pulse and pulse outputis synchronized with
the external input (PGI). In the continuous mode, a pulse is output each time an external trigger
edge issensed. Trigger edges (rise or fall) can be selected with EDG of OP1A and OP1B.

:Teor  Tpwr

Continuous —
output mode : | | | | : | |

One-shot

output mode | I : | |
Start restart

Figure 2-9. External trigger mode (at the rising edge)
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c. Period of PPG output
The pulse width during “H" level output is determined by the PDR setting value and the pulse

width during “L” level output is determined by the PWR setting value, as shown in Table 2-3;
therefore, the basic period is Tppr + Tpwr When Tppr is “H” level width and Tpwr is “L” level

width.
Table 2-3. Output Pulse Width
Count pulse rate PDR, PWR setting value (HEX) Teor: Tpwr (n=0to 4095)
23/4cs] 0to FFF (4096-n) x (23/fc) [s]
..................... 24/fc omFFF (4096n)x(24/fc)

(4) Operating statusinput
The PPG operating status can be monitored. “1" is read during pulse output by accessing IP18.

PPG status register
(Port address : IP18)

3 2 TR SR L
| PGM2 | PGM1 |
PGM2 | Monitors PPG2 output | PGM1 [ Monitors PPG1 output
0: Pulse outputisterminated 0: Pulse outputisterminated
1: Pulse outputisin progress 1: Pulse outputisin progress

Figure 2-10. PPG statusregister
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INPUT/OUTPUT CIRCUITRY
(1) Control pins

Input/Output circuitries of the 47C662A/862A control pins are similar to the 47C660/860.

(2) 1/0 Ports

The input/output circuitries of the 47C662A/862A 1/0 ports are shown as belows any one of the
circuitries can be chosen by a code (IA to IC) by a code as a mast option.

PORT /0 INPUT/OUTPUT CIRCUT (CODE) REMARKS
1A 1B IC
Contained pull-up/pull-down
VDD resistor
Ko | Input —<]—‘V?/\/—EI Riy Riy = 70 kQ (typ.)
Rin R =1kQ({typ.)
R
VDD
Source open drain output
—o— Initial “Hi-z"
PO |Output
Rk High voltage break down
VKK R = 80 kQ (typ.)
R1 vDD .
Source open drain output
R2 ——To— Initial “Hi-z"
R3
RA o Rk < R High voltage break down
RB VKK Ry = 80 kQ (typ.)
RC e R =1KkQ (typ.)
_El Sink open drain output
[: I < Initial “Hi-Z2"
R4 Analog switch R =1ka(typ.)
RS Output ¢ R Analog input
== Ra Ra =5k (typ.)
Ca=12pF (typ.)
Sink open drain output
l>c I Initial “Hi-Z2"
R7 10 R
1 i R=1kQ (typ.)
~J
Sink open drain output
Initial “Hi-Z"
R6 [> o I
R8 I/0 R Hysteresis input
R9 @, R=1kQ (typ.)
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TOSHIBA TMP47C662A/862A
ELECTRICAL CHARACTERISTICS
ABSOLUTE MAXIMUM RATINGS (Vss =0V)
PARAMETER SYMBOL PINS RATING UNIT
Supply Voltage Vpp -03to7 \Y
Input Voltage Vin -0.3toVpp+0.3 Y
VouT1 R4, R5, R7 -0.3toVpp+0.3
Output Voltage VouT2 |R6, R8, R9 -0.3t0 10 Vv
Voutz | Source open drain pin -35toVpp+0.3
IOUT1 R6 30
louT2 R4, R5, R7-R9 3.2
Output Current (per 1 pin) mA
louTs PO, R1, R2 -10
louta R3, RA, RB, RC -25
ZIOUT1 R6 60
Output Currnent  (Total) mA
Slouta | R3., RA, RB, RC -100
Power Dissipation [Topr=70 C] PD 600 mw
Soldering Temperature (time) Tsid 260 (10s) °C
Storage Temperature Tstg -551t0125 °C
Operating Temperature Topr -40t070 °C
RECOMMENDED OPERATING CONDITIONS (Vss =0V, Tcpr = —40 to 70°C)
PARAMETER SYMBOL PINS CONDITIONS Min. Max. UNIT
In the Normal 45
mode
Supply Voltage Vbp In the SLOW mode 2.7 6.0 \Y
In the HOLD mode 2.0
Vih1 | Except Hysteresis Input Vpp x 0.7
Vpp=Z 4.5V
Input High Voltage V42 | Hysteresis Input Vppx0.75 Vpp \Y
Vin3 Vpp<4.5V Vbpx 03
Vi1 | Except Hysteresis Input Vppx0.3
Vpp = 4.5V
Input Low Voltage Vi2 | Hysteresis Input 0 Vpp % 0.25 Y
Vis Vpp<4.5V Vppx 0.1
fc¢ | XIN, XOUT 0.4 6.0 MHz
Clock Frequency
fs | XTIN, XTOUT 30.0 34.0 kHz

Note. Inputvoltage Viy3, V13 : in the SLOW or HOLD mode
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TOSHIBA TMP47C662A/862A

D.C. CHARACTERISTICS (Vss =0V, Topr=-401t0 70 °Q)
PARAMETER SYMBOL PINS CONDITIONS Min. | Typ. | Max. | UNIT
Hysteresis Voltage Vys [ Hysteresis Input — 07| - Vv
w1 | KO, TEST, RESET, HOLD Vpp = 5.5V,
Input Current - - 2 PA
lin2 R ports (open drain) V|y=5.5V/0V
Rint | KO port with pull-up/pull-down 30 70 | 150
Input Resistance
Rin2 | RESET 100 | 220 [450 | ko
Pull-down resistance Rk source open drain Vpp = 5.5V, Vg =-30V — 80 -
IlLo1 |sink opendrain Vpp =5.5V, V|y=5.5V — — 2
Output Leakage Current LA
Loz | source opendrain Vpp =5.5V, Voyr=-32V — - -2
Output Level High Voltage | Vou | PO, R1, R2 Vpp=4.5V, lgpy=-5mA 2.4 - -
Output Level Low Voltage | VoL | R4, R5, R7-R9 Vpp=4.5V, lgL= 1.6mA - - 0.4 \Y
Output Level High Voltage | lon R3, RA, RB, RC Vpp=4.5V, Vouy =2.4V - -15 - mA
Output Level Low Voltage loL R6 Vpp=4.5V, Vg = 1.0V - 20 - mA
Supply Current Iop Vpp=5.5V, _ 3 6 mA
(in the Normal mode) fc=4MHz
Supply Current Vpp =3.0V,
: I - 30 - A
(in the SLOW mode) | °PS fs = 32.768kHz #
Supply Current
(in the HOLD mode) | 'PPH Vop=5.5V 051 10 | #A

Note 1. Typ. valuesshow those at Topr =25 °C, Vpp =5V.

Note 2. Input Current ljy; ;The current through resistor is not included, when the input resistor
(pull-up/pull-down) is contained.

Note 3. Supply Currentlipp, Ippy ; Vin=5.3V/0.2V
The KO port is open when the input resistor is contained. The voltage applied to the R
port is within the valid range.
Supply Current Ipps ; Vin=2.8V/0.2V
Low frequency clock is only osillated (connecting XTIN, XTOUT).

A /D CONVERSION CHARACTERISTICS (Topr = -401070°C)
PARAMETER SYMBOL CONDITIONS Min. Typ. Max. UNIT
VAREF Vpp-1.5 - Vbp
Analog Reference Voltage v
Vass Vss - 1.5
Analog Reference Voltage Range | AV arer Varer— Vass 25 - — Y]
Analog Input Voltage VaiN Vass - V AREF Y
Analog Supply Current IRer - 0.5 1.0 mA
Nonlinearity Error — — +1
Vpp = 5.0V, Vss=0.0V
Zero Point Error — — +1
VaRrer= 5.000V LSB
Full Scale Error — - +1
Vass= 0.000V
Total Error - - +2
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TOSHIBA TMP47C662A/862A

A.C. CHARACTERISTICS (Vss =0V, Vpp =4.5106.0V, Topr= —-40to 70 °C)

PARAMETER SYMBOL CONDITIONS Min. Typ. | Max. | UNIT
. . In the Normal mode 1.3 - 20
Instruction Cycle Time tey ns
In the SLOW mode 235 — 267
High level Clock pulse Width twcH
- External clock mode 80 - - ns
Low level Clock pulse Width twel
A/D Sampling Time tAIN fc=4 MHz — 4 — “Ss
Shift Data Hold Time tspH 0.5 tey - 300 - - ns
Note. Shift Data Hold Time
External circuit for SCK pin and SO pin Serial port (completion of transmission)
VDD
SCK 1.5V
10 kQ
tspH

I o XXX

RECOMMENDED OSCILLATING CONDITIONS (Vss =0V, Vpp=4.5t06.0V, Topr=-40t0 70 °C)
(1) 6 MHz XIN s xouT
Ceramic Resonator or
CSA6.00MGU (MURATA) CxiN =CxouT =30 pF 6 MHz
KBR-6.00MS (KYOCERA) Cxin =Cxout =30 pF D
Cx”\;; 7;; Cxout
(2) 4 MHz
Ceramic Resonator YN XOUT
CSA4.00MG (MURATA) CxIN =CxouT =30 pF
KBR-4.00MS (KYOCERA) Cxin = CxouTt =30 pF 400 KHz RxouT
FCR4.0M5 (TDK) Cxin =Cxout=33 pF
Crystal Oscillator Cxin Cxout
204B-6F 4.0000 (TOYOCOM) Cyn=CxouTt=20pF /;; 7;;
(3) 400 kHz XTIN XTOUT
Ceramic Resonator
CSB400B (MURATA)  Cxin=CxouT =220 pF, Rxout =6.8 kQ) 32.768 kHz
KBR-400B (KYOCERA) Cxn =CxouT =100 pF, RxouTt = 10 kQ
CxTIN Z;;CXTOUT
(4) 32.768 kHz (Vss=0V,Vpp=2.7106.0V, Topr=-30t0 70 °C)

Crystal Oscillator CxTIN, CxTOUT ; 10t0 33 pF

Note. Inorderto get the accurate oscillation frequency, the adjustment of capacitors must be
required.
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TOSHIBA TMP47C662A/862A
TYPICAL CHARACTERISTICS
R R-Ta KO port R-Ta RESET pin Rk-Ta VFT driver
&) |vpp=55v k) |vpp=5.5v (k@) | Voo =55V
Vi = — 30V
100 /,‘ 400 100
-
/ //
300 80
/ o /
50 200 60
-]
100 40
0 0 Ta 0 Ta
-40 0 40 -40 0 40 80 (°C) -40 0 40 80 (°C)
| loH-VoOH R3,RA,RB,RCport | loH-VoH PO, R1,R2port
OH OH
(mA) Vpp=4.5V (mA) Vpp=4.5V
Ta=25°C Ta=25°C
- 40 -16
[
-30 - 12 N
-20 < -8
-10 N -4
0 \ Vor 0 VoH
2 4 6 (V) 2 4 6 (V)
loL-VoL R4 R5,R7-R9port loL-VoL R6 port
loL loL
(mA) Vpp=4.5V (mA) Vpp=4.5V
Ta=25°C Ta=25°C
8 4 40
/ 30 7
4 // o
, |/ /)
10 /’
0 VoL 0 VoL
0.4 0.8 1.2(V) 0.4 0.8 1.2(V)
Ipp - Vbp Ipp - fc Operating area
o o0 [Vopo5.5v e JTaz —#0t070°C
_9E0 pp=5. a=-40to
mA)|Ta=25°C (mA) [ Yoo = 3.9 (MH2)f ({ormal mode)
4 4 8
3 3 6 /
fc=4 MHz /4
2 2 / 4
1 1 // 2
fc=400 kHz L
0 —t1 | Vbp 0 fc 0 Vbp
3 5 7 v) 0.1 0.4 1 4  10(MHz) 2 4 6 v)

4-62-15



