TOSHIBA UNDER DEVELOPMENT TMPA47C662/862

CMOS 4-BIT MICROCONTROLLER
TMP47C662N, TMP47C862N

The 47C662/862 have extended I/O ports, A/D converter, programmable pulse generator, and high
breakdown voltage outputs based on the TLCS-470 series.

PART No. ROM RAM RACKAGE
| __TMP47CBE2N_ | __ 6144xBhit | __ 38dx4bit 4 SDIP64
TMP47C862N 8192 x 8-bit 512 x 4-bit
FEATURES
#4-bitsingle chip microcomputer 5DIP64

#Instruction execution time:1.3us(at 6MHz), 244ps (at 32.8KHz)
492 basicinstructions

¢ Tabte look-up instructions

+5-bit to 8-bit data conversion instruction

¢+ Subroutine nesting: 15 levels max.

&6 interruptsources (External: 2, Internal: 4) ) . ﬂw

All sources have independent latches each, and multiple ) - \W““

interrupt control is available. ‘ﬂw

#1/0 port (55 pins) ¥ [ o l\“

¢ Input 2 ports 5pins T‘

¢ Output 1 port 3 pins

¢ 1O 12 ports 47 pins TMPA7C662N
&!nterval Timer TMP47CB62N

¢ Two 12-bit Timer/Counters
Timer, event counter,and pulse width measurement mode
+Watchdog Timer
¢ Serial Interface with 8-bit buffer
o Simultaneoustransmission and reception capability
o 8/4-bit transfer, external/internal ciock, and
leading/trailing edge shift mode
+Two 12-bit Programmable Pulse Generator
One-shot/continuous output, externalfinternal trigger,
rising/falling edge trigger (external) mode
+8-bit successive approximate type A/D converter
o With sample and hold
e Banaloginputs
¢ Conversiontime : 32 ps(at 6 MHz)
#®Remote control signal pre-processing capability
+High current outputs
LED direct drive capability (typ. 20mA 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 - BM47C862
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TOSHIBA UNDER DEVELOPMENT TMP47C662/862
PIN ASSIGNMENT (TOP VIEW)
S0iP64a
RAQ -~ [] 1 e 64 [J VDD
RAT -~ [ 2 63 [J ~»R33
RA2 ~e» [] 3 62 [] - R32
RA3 -~ [ 4 61 [0 ~-»R31
RB) -» (] 5 60 [ &= R30
RB1 -» (] 6 59 {T -~ R23
RB? > [ 7 58 ] < R22
RB3 -~ [] 8 57 [] > R21
RCO > [ 9 56 [1 =€ R20
RC1 ~—=> (] 1D S5 [] - R13
RC2 -e» [ 11 54 [] -t R12
RC3 =» [ 12 53 ] - R11
KOO — [ 13 52 [J =» R0
KOl — [ 14 51 0 —» P02
KG2 — (] 15 50 T — P
KG3 —» (J 16 49 [J —» P00
HOLD (KEQ) — (] 17 48 {1 ~—VKK
XIN —» [] 18 47 [] - RB3 (T}
XOUT ~—[] 19 AG [] ~e» RB2 (INT1)
RESET —» [ 20 45 0 e a8 (12}
R70 - [ 21 44 [] ~e= R8O (INT2)
R7Y(WTO) —~e» [I 22 43 [] ~e» R53 (AIN7)
R72{XTIN) - [ 23 42 [] > R52 (AING}
R7IZ{XTOUT) —-e» ] 24 41 ] == R51 (AINS)
ROQ(SI) == {] 25 80 [J > R50 (AING)
R91 (50) = (] 26 39 [] -» R43 (AIN3)
R92 (STK) ~e» [] 27 38 ] = R4Z(AIN2)
R60 (PGI1) = [] 28 37 [1 - R41(AIN1)
R61(PGOT) == [ 29 36 [ =€ RAO (AINO)
RE2{PGI2) - [] 30 35 [ ~—VAREF
R63(PGUL) —=e» [ 31 34 ] -—vass
vss —» [ 32 33 [0 -—TEST
BLOCK DIAGRAM
H-ghbreakjgwn aulputs
P02 R13 R23 RI3 Ra3 RB3 RQ3
i | \ ! 1 \ 1
PQ0  RIC RZ0  R30 RAD RBO RCO
Power {VDD .
Supply vss
(8]
VET ]
powg;‘;ﬁppiy VKK >
T [ * 1T 1I 1
Accumyulator | pMe[ "HR T (R Program Counter
Data M
| RAM addressbutfer | ata Memory
(RAM) Program Memory
Hold input  HOLD STACK | SPW (ROM)
{Sense input)  {KED) Hobd controlier [ ER ] T T¢i [ Tc2 | oC Data table
fleset inpot RESET -1
System controller | Interrupt controller 1
Tost pin CTEST -9 _* ’ é *
Syslem dnck controller 7 I T7or oo . -_
1 Generot lnterval tmer ' it -t
. i e ler(nhsv/Coumer Serial Interface /> A/D converter Decgder
Os¢ JL’“N 377 High-freq Clock - o
connecting XouT G Watchdag
pins > Low-lreq gneratlor ?m‘ner
/ ~
6 Remote ™ [rs ] KQ
égé’ll control signal = =
pre-processor
{ }
——/
Rl 1r 1LE 1A 1r L=
R73 (XTOUT) R63 (PGO2) R83(T1) R92 (SCK) VAREF RA3({AIN3) R53 (AIN7) K03
R72 (XTIN) R62 (PGI2) RB2 (INTT} RI1(SO)  VASS $ ! !
R71 (WTDO) RE1(PGOT) R81(T2) R90 (31) R40 (AINO) RS0 (AINA) K00
R7G R6Q (PGINY R80 {INT2) Analog
/Q  [Osc connecting pins ‘}ﬁ?gﬁ(’)‘ 10 ( T/Cinput J 1Q port reference 110 port Input port
port| {Low-freq } { } port \ Interrupt input (Serial port)  voltage {Analog input)
Watchdog timer outpuy, High current
outputs
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PIN FUNCTION

PIN NAME Input/Output FUNCTIONS
K03 K00 Input 4-bit input port
RS3 (AIN7 .
-(RAO ()AINO) 10 (Input) A/Dconverler analog input

R63 (PGOZ) i¥0 (Qutput) 4-bit VO port with latch. PPG2 output
e | e sing as input port, watchdog timer | e e

R62 (PGIZ) 170 (input) output, analog input, PPG {programmable | PPG2 external triggerinput
TR FE TR pulse generator) outpul, or PPG Lrigger |~
R61(PGOT) 11O (Output) input, the latch must be set to “1”. PPG1 output

R60 (PGI1) IO (Input) ) PPG1 external trigger input

Set to Dual-clock operating mode, when

R73(XTOUT) IO (Output) R73. R72 pin use as dlock generator. Resonator connecting pin (Low-freq.}.
R EEEEEEATNTETE R For inputting external clock, XTiN is
R72 (XTIN} 110 (nput) Can be set, cieared, and tested for each bit | used and XTOUT is opened.
......................................... | o Cpecified by L oregister indirect [ e
R71 (WTO) IY0 {Qutput) addressing bit manipulation instructions. Watchdog timer output

R70 110

RB3(T1) Timer/Counter 1 external input
4-bit /O port with latch. mer-ounter | externalin Put.

RBZ (INT1) 10 (nput) When using as inpul portl, external External interrupt 1 input
e o r " ri, externaly L e SRR
R8} (T2) interrupt input pin, or limer/counter | . e niar 2 external input

TR external input pin, the latchmust be set 1o .. oooi i
R8O (N3 iy External interrupt 2 or REMO-CON

80 {INT2) : input

R92 (SCK) 110 (1/0) Seriai clock I/O
............................................................ 3-bit ¥O port with latch, e,
RI1(50) I1G (Qutput) When using as input port-or serial port, the | Seriai dataoutput
........................................................... Iatch must be st 1o " 17
RS0 (S1) 110 {Input} Serial data input

P02 - POO Output 3-bit high breakdown voltage output porL with latch

R13 R1Q 4-bit high breakdown voltage IY0 port with latch.

1] 8-bit data are outpul by the 5-bit Lo 8-bit data conversion instruction [QUTB @HL).

R23 - R20 When using as input port, the latch must be ¢cleared to “0”.

R33 - R30

RA3 RAD 4-bit high breadown voltage I/O port with latch,

1o
RB3 - REO When using as input port, the latch must be cleared to “0".
RC3 - RCO
Resonator connecting pin {High-frequency) .

XIN, XOUT Input, Qutput For inputting external clock, XiNisused and XOUT is opened.

RESET Input Resetsignal input

HOLD (KED) Input ( Input) Hold requesUrelease signal input Sence input

TEST input Test pin for out-going test. Be opened or fixed to low level.
VDD, VSS + 5V, OV {GND)
VAREF, VASS Power supply A/D converter analog reference voltage
VKK VFT drive power supply
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TOSHIBA UNDER DEVELOPMENT TMP47C662/862

OPERATIONAL DESCRIPTION

Concerning the 47C662/862, the hardware configuration and operation are described.

As the description include mainiy differences from the 47C660/860, the technical data sheets for the
47C660/860 shali aiso be referred to.

1. SYSTEM CONFIGURATION
(1) KO Ports
(2) Programmable Pulse Generator

2. PERIPHERAL HARDWARE FUNCTION

2.1 /O Ports
47C662/862 have 151/0 ports (55pins) each as follows:

U KO ; 4-bitinput

2 PO . 3-bitoutput

3 R1, R2 i d-bitinput/output

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

B) R6 . 4-bitinput/output {(shared with programmable pulse generator 1/0)

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

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

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

‘95 R3,RA, RB, RC ; 4-bitinput/output

40 KE ;  1-bit sense input (shared with hold request/release signa! input)

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

(1) Ports PO (P0O3-P00)
Ports PO is 3-bit high breakdown voltage output ports with latch. The latch is initialized to “Q”
during reset.

Port PO (Port address  GP0OQ)

I > { IPI
N
3 5 . 0 QOutputdata LATCH l 1~
P02 PO1 P3O0
VKK

Figure 2-1. Ports PO

(2) PortsR1(R13~R10), R2 (R23~R20)
The 4-bit high breakdown voltage I/O ports with fatch, 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.
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.
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TOSHIBA UNDER DEVELOPMENT TMP47C662/862

Ports R2 (Port address OPQ2 /1P02) IN/TEST/TESTP
3 2 1 0
R23 R22 R21 R20 SET/CLR
Input data =~ -~«——d
Ports R1 (Port address OPO1 /1PQ1) Output data _, > . PIN
3 2 1 0
R13 R12 R11 R10 ]

Figure 2-2. PortsR1, R2

{3) PortsR3(R33~R30), RA (RA3~RAD), RB (RB3~RB0), RC(RC3~RBO)
The 4-bit high breakdown volitage IO 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 QPO+ /IPQx)
SET/CLR
3 2 1 0
[ R*3 R*2 [ R [ R+0 Input data -—
~:3 A BC Qutputdata —|LATCH > PiN

Figure2-3. PortsR3, RA, RB, RC

X 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 resister. Each pin is connected to a VKK pin via a pulldown resistor (TYP. 80k() .
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(R63~R60)}
Port R6 is 4 bit I/0 ports with latch shared with the PPG (programmable pulse generator} 10 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.

e’
PPG Input
P N NTEST/TESTP
Port R6G {Port address QPQ6/IP0B)
Input data
3 2 1 0 SET/CLR
R63 R62 R61 R60O ‘
(PGO2) (PGI2) (PGOT) (PGI1) Out -
putdata—>| ATCH - > ”D PIN

PPG output

Figure 2-4. PortR6
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2.2 Programmable Pulse Generator (PPG)
The 47C662/862 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 PGO1
pin and PPG2 outputs 1o the PGO2 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

_IPi8 OP1A/QP1B QP18 Internal Bus
Status Regnsler : Nﬂode R‘legiste;r ] ‘ Command Reglster ] OP!?
3 0 3 0 3 1 !znd lBrd
Start/stop Request
n I Pulse Data Register
anne
Select 0 30 I I 30 3
0 i} 10 iL 1
T T T T
3 Clock Source I Pulse Delay Register I [ Pulse width Register l
27/ fc | T T J
28/ fc Controller
: 0 lL "
PGI External Trigger
_— 99 Clock Source [ ' v

2.2.2 PPG Control

Edge Selector ~|

12-bit Counter

]—»{ FIE I—-T’G—O

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

PPGis controltled 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 isignored. 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 ” .
Set PPG1 and PPG2 to the operating mode and set the value read from the RAM in the

Exampie :

H” level or “L" level.

pulse data register and start both operating at the same time.

Main routine

LD
ouT
LD
ouTt
CALL
LD
ouT
CALL
LD
ouT
LD
ouT

Subroutine (writting pulse data)

A, #11118 PDW : PWW :

A, %OPIA

A, #00008 ; DELAY DATASET ; WIDTH DATASET

A, %COP13 LD HL, #20H LD HL, #23H
PDW ouT @HL, %0oP17 ourt @HL, %0P17
A, #1100B INC L INC L

A, %0P18 ouT @HL, %0oP17 ouT @HL, %OP17
PWW INC L INC L

A, #11018 ouT @HL, %OP17 ouT @HL, %OP17
A, % 0P8 :

A, #11118 :

A, %0OP18 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* to SPG1 and SPG2.
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.

PPG command register
(Port address : OP18  Initial value : 0000)
3 2 i 0

TMP47C662/862

| spa2 | seer | DEC

SPG2 I Selects PPG2 I

0: Notselected
1: Selected

SPGI ISele(ts PPG1 I

0: Notselected

Note : pulse data transfer requests are 1: Selected
disabled each time pulse data are -
transferred to PDR or PWR, so l l
OP17 must be accessed each time, DEC | PPG control
Transter requests are accepted 00 Data transfer to POR
only after accessing OP17 three
times’ even When |t |S not 01: Datatransferto PWR
necessary to change the middle 10: Instruct pulse output end
and higher 4 bits.
11: Instruct puise output start
Figure 2-6. Command register
OoP18 o .
hise LsB peration
0111010 |Datatransier to PDR of PPG1 PPG1mode register B
— {Part address : OP1A  Initial value : 0000)
N Data transfer to PDR of PPG1 and 2 at 3 2 1 0
i i N the same time
T T T EPG1 EDG1 CTN1 CKR1
110 i1 11 |Instruct output start PPG2 only
T4 11101 linstruct output start PPG 1 and 2 PPG2 mode register
0 : s 1o Instruct outputend PPG1 only (port address : OP1B  Initial value : 0000)
e 3 2 1 0
Table 2-2. Examples of OP18 settings [ epc2 | ooz | cane | cxeo
) EPG1/2 ]Selectstrigger mode ]
(3) PPG Mode Register
PPG1 is controlled by the OP1A mode 0: Internai clock mode
register, PPG2 is controlled by the OP1B 1. External trigger mode (input from PGI)
mode register, and each can be set L
independently. -
A variety of pulses can be output by using EDG1/2 lSelects External trigger edge INotel
different combinations of internal/external o he fal
trigger and one-shot/continuous output, 0: Triggeratthe falling edge
1: Trigger attherising edge Note 1. Only external
a. Internal clock mode L trigger mode
Using the timing generator output as the CTN1/2 15e|em output mode J
count pulse, pulse output starts at the
first rise after issueing a operation start 0: One-shat pulse output
request with command register (OP18). _ |
Only one cycle is output in the one-shot | 1 Continuous pulse output
output mode and pulses are output until
an operation stop request is accepted in CKR1/2 lCouanulse rate ‘
the continuous output mode. Pulse R
output is started anew whenever an 0: 2°71c(sec]
operation start request is accepted , even 1. 2%/ 1c
during pulse output. — ) .
Figure 2-7. PPG mode register
230290
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Continuous

output mode I | l L_[———l_l u

i Teorn _ Tewr
[ e e P e
One-shot :
output mode ’ | | I I
S

tart restart stop

Figure 2-8. Internal clock made

b.External trigger mode
The timing generator output is used as the count pulse and pulse output is synchronized with
the external input (PGl). In the cantinuous 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.

PGI
: ‘Tror  Tewr
Continuous . . -
output mode : | | | | I | 5 | |
One-shot
output mode B l . L__l
Start restart

Figure 2-9. External trigger mode (at the rising edge)

¢. Period of PPG output
The pulse width during “H" level outputis 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 + Tewr when Tppgr is "H" level width and Tpwr is "L" level

width.
Count pulse rate PDR, PWR setting value {HEX) Tepr., Frwr (n=0~4095)
23/ fe [sec) 0~FFF {4096-n) x (23/1fc) {sec]
24/ 4c O~FFF (4096-n) x (24/fc)

Table 2-3. Qutput Pulse Width

(4) Operating status input

The PPG operating status can be PGM2 |MonilorsPPGZou1put
monitored. "1 is read during pulse
output by accessing IP18.

0: Pulse gutputisterminated

1: Pulse outputisin progress

PPG status register
(Port address : IP18) PGM 1 |Monitors PPG1 output l

2
3 L . 0 ........ : 0: Pulse outputisterminated
I PGM2 | PGM1 ] :

e 1: Pulse oulputisinprogress

—

Figure 2-10. PPG statusregister
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TOSHIBA UNDER DEVELOPMENT TMP47C662/862
ELECTRICAL CHARACTERISTICS
ABSOLUTE MAXIMUM RATINGS (Vss =0V)
PARAMETER SYMBOL PINS RATING UNIT
Supply Voltage Voo -0.5~7 \
Input Voliage Vin -0.3~Vpp+0.3 )
VOU'H R7, XOuT —043“'\/()04-0‘3
Output Voltage Vgur2 ]PO~P2, R6, R8, R9 -0.3~10 Y
Vourz 1 Source open drain pin -35~Vpp+0.3
|ou'|'] R6 30
loutz 1 R4, RS, R7-R9 32
Qutput Current (per 1 pin) mA
louTa PO, R1, R2 -12
louta | R3, RA, RB, RC =25
Llgutt R6 120
Output Currnent  (Total} mA
Ziguta | R3, RA, RB, RC - 100
Power Dissipation [Topr=70T] PD 600 mw
Soldering Temperature {time) Tag 260 (10seq) °C
Storage Temperature Tag -55~125 °C
Operating Temperature Topr ~40~70 °C
RECOMMENDED OPERATING CONDITIONS {Vss =0V, Topr = —-40~70°C)
PARAMETER $YMBOL PINS CONDITIONS Min. Max. UNIT
I the Normal mode 4.5
Supply Voltage Vop In the SLOW mode 27 6.0 v
In the HOLD mode 20
Vi | Except Hysteresis (nput Vopx 0.7
Vpp 2 4.5V
Input High Voltage Vig2 | Hysteresis Input Vpp x0.75 Voo Vv
Vin3 Vpp<4.5v Vpp x0.9
Vil | Except Hysteresis Input Vppx0.3
Voo Z 4.5V
Input Low Voltage Vi2 | Hysteresis Input 0 Voo x0.25 \
Vis Vpp<4.5v Vpp x 0.1
fo [ XIN, XQUT 04 6.0 MHz
Clock Freguency
fs | XTIN, XTOUT 30.0 34.0 KHz

Note. . Inputvoltage Vigz Vipz o inthe SLOW or HOLD mode
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D.C. CHARACTERISTICS (Vss =0V, Topr= - 40~70°C)
PARAMETER SYMBOL PINS CONDITIONS Min. | Typ. | Max. | UNIT
Hysteresis Voltage Vs Hysteresis Input - 0.7 - \%
lINt KQ, TEST, RESET, HOLD Vip = 5.5V,
Input Current - - 2 HA
iin2 R ports (open drain) Vin=55V/0V
‘ Riny | KO port with pull-up/putl-down 30 70 150
Input Resistance
Rinz | RESET 100 220 | 450 KQ
Pull-down resistance Rk source open drain Vpp =5.5V, Vi = -30V — 80 -
loy |sink opendrain Voo =55V, V=55V - - 2
Qutput Leakage Current HA
Loz | source opendrain Vpp = 5.5V, Voyr =-32V - - -2
Output Level High voltage | Vo | PO, R1, R2 Vpp=4.5V, loy=-5mA 2.4 - - v
Output Level Low Voltage Vou R4, R5, R7-R9 Vpp=4.5V, lp; = 1.6mA - - 0.4 v
Output Level High Voltage lOH R3, RA, RB, RC VDD =45V, Vg =2.4V - - 15 - mA
Output Level Low Voitage low R6 Vpp=4.5V, Vg = 1.0V - 20 - mA
Supply Current oo Vpp=5.5V, — 3 6 mA
(in the Normal mode) fc = 6MHz
Supply Current Vypo = 3.0V,
| - 30 60 A
(in the SLOW mode) | PP fs = 32.768KHz ¥
Supply Current
| - - A
(in the HOLD mode) | 2°M Vpp = 5.5V 05] 10 | K

Note T.
Note 2.

(pull-up/pull-down) is contained.

Note 3.

Supply Current lpp, IppH /

Typ. values show those at Topr=25°C, Vpp =5V.
input Current liyy ;The current through resistor is not included, when

Vin=5.3vi0.2V

the input resistor

The KO portis open when the input resistor is contained. The voitage applied to the R
portiswithin the valid range.

Note 4.

Supply Currentlpps ;
Low frequency clock is only osillated (connecting XTIN, XTOUT).

A /D CONVERSION CHARACTERISTICS

Vin=2.8VI0.2V

(Topr == 40 tO 70°C)

PARAMETER SYMBOL CONDITIONS Min. Typ. Max UNIT
Varer Vpp-1.5 - Voo
Analog Reference Voltage v
Vass Vss - 1.5
Analog Reference Voltage Range | aVares Varer— VYass 2.5 - - v
Analog Input Voltage VaiN Vass - VAREF v
Analog Supply Current lrer - 0.5 1.0 mA
Nonlinearity Error — — 41
Vpp = 5.0V, Vs5=0.0V
Zero Point Error — . +1
Varer = 5.000V LSB
Full Scale Error _ _ +1
Vass = 0.000V
Total Error - — +2
2302990
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TOSHIBA

UNDER DEVELOPMENT

TMP47C662/862

A. C. CHARACTERISTICS

{(Vss =0V, Vpp =4.510 6.0V, Topr = — 4010 70°C)

PARAMETER SYMBOL CONDITIONS Min. Typ. | Max. | UNIT
. ) In the Normal mode 1.9 - 20
Instruction Cycle Time Ley ns
In the SLOW mode 235 - 267
High level Clock pulse Width tweH
—= External clock mode 80 - - ns
Low level Clock pulse Width el
At DSampling Time LAIN fc = AMHz — a - Hs
Shift Data Hold Time tsOH 0.5, - 300 - - ns
Note. Shift Data Hold Time
External circuit for SCK pin and SO pin serial port (completion of transmission)
VDD
5CK 1.5V
10KQ
tsoH
50pF
! P SO X X 7/1.5V

RECOMMENDED OSCILLATING CONDITIONS

XIN

o

Cxin /;;

XIN

=

Crxin )-IW-_

(1) 6MHz
Ceramic Resonator
CSAGL.00MGU (MURATA) Cxin =Cxout = 30pF
KBR-6.00M$S (KYOCERA) Cxin = Cxout = 30pF
(2) AMHz
Ceramic Resonator
CSA4.00MG (MURATA) Cxin =CxouTt = 30pF
KBR-4.00MS (KYOCERA) Cxin =Cxout = 30pF
Crystal Oscillator
204B-6F 4.0000 (TOYOCOM)  Cxin=Cxourt =20pF
(3) 400KHz
Ceramic Resonator
CSB400B (MURATA) Cxin=Cxout =220pF, RxouTt = 6.8KQ

KBR-400B (KYOCERA)

Cxin = Cxout = 100pF, Rxout = 10KQ

XIN

400KHz

[

c)(iN ;

MHz

[

MHz

§

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

XouTt

; Cxour

XOUT

»

XOuT

Cxour

Rxaut

; Cxour

230290
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TYPICAL CHARACTERISTICS

R-Ta KO port
(KQ) | vpp=55v
100 /,L
/ =
50
0
-40 0 40
loH - VoH R3,RA, RB, RC port
lon
(mA) VDDEA,SV
Ta=25°C
- 40
-30
—
- 20 \
-10 \\\\
0 \ Vou
2 4 6 (V)
IOL - VOL R4, RS, R7-R9 port
oL
(mA) Vop=4.5V
Ta=25C
8 4
6 //
. //
2 /
0 Vou
0.4 0.8 1.2(V)
ipo - Vobp
lpo
(mAj|Ta=25C
4
3
f¢ = dMHz
2
1
fe = A00KH
0 ""T’—T/ Voo
3 5 7 V)

R-Ta RESET pin . Rk-Ta VFT driver
(KQ) Vpp =55V (KQ) Vpp=35.5V
Vgk = = 30V
400 100
e
300 80 A
/‘/ /
o //
200 ] 60
s
100 40
0 Ta 0 Ta
- 40 0 a0 80 (°C) - 40 0 20 80 (0)

toH~-VoH PO, R1,R2port

lon

(mA) Voo =45V
Ta=25°C
-16
™~
™.
-12 <
-8
iy
0 Vou
2 4 6 (V)
loL - VoL R6 port
lo
(nwl\) V[)D = 4.5V
Ta=25°C
40
4"/"
30 //
20 /’
10 4
0 Vou
04 0.8 1.2(V)
Ipp - f¢
lop
(mA) Vpp=5.5V
Ta =25°C
4
3
2 /
P
1 ‘/
Lt
0 ] fc
0.1 0.4 1 4 10 {MHz)

230290
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TOSHIBA UNDER DEVELOPMENT TMP47C662/862

INPUT/OUTPUT CIRCUITRY

{1) Control pins
Input/Output circuitries of the 47C662/862 control pins are similar to the 47C660/860.

{2) /O Ports
The input/output circuitries of the 47C662/862 I/O ports are shown as belows any one of the
circuitries can be chosen by a code (JA~IC) by a code as a mast option.

PORT 13e] INPUT/OUTPUT CIRCUT (CODE) REMARKS
1A 1B IC
Contained pull-up/pull-down
VoD R resistor
KO Input __<}_;\X/\,_D Ry Rin = 70KQ (typ.)
_<] Rin R = 1KQ {typ)
R

vDD .
Source open drain output
[>O I Initial "Hi-Z"
PO Output
Rk High voltage break down
VKK Ry = 80KQ (typ.)
R1 vDD
Source open drain output
R2 [ ] Initial "Hi-Z"
R3
' R
RA Vo R High voltage break down
R
8 VKK ; Rk = 80K (typ.)
RC
< R = 1KQ (typ.
< (typ.)

_D Sink open drain output
> I initial "HI-Z"
i

R4 Analog switch R =1KQ {typ.)
RS Output ¢) R Analog input
Choz  Ra Ra = 5KQ (typ.)

/];; Ca= 12pF{typ.)

Sink open drain output

D o l Initial “Hi-2"
R7 1o R
1 3] R= 1K (typ.)
~
Sink open drain output
Initial "Hi-Z"
R6 __.__._.[>0.__{ High current (R6)
k8 110 R loL = 20mA (lyp.)
R9 @ Hysteresis input
R=1KQ (typ.)
230250
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