TOSHIBA UNDER DEVELQPMENT TMP47CE820

CMQOS 4-BIT MICROCONTROLLER

TMP47CE820F

The 47CE820 is a high speed and high performance 4-bit single chip microcomputer based on the TLCS-470
CMOS series with EZ2PROM, LCD driver and high speed timer/counter.

PART No. ROM RAM E2 PROM PACKAGE PIGGYBACK

«TMP47CEB20F 8192 x 8-bit 512 x 4-bit 64 x 8-bit QFP80 *TMP47CED20G

* Under development
FEATURES
¢ 4-bitsingle chip microcomputer

¢ Instruction exection time :
1.3ps {at 6MHz), 244ps {(at 32.8KHz)
492 basicinstructions QFP80
®Table look-up instructions
4 5-bit to 8-bit data conversion instruction
®Subroutine nesting : 15 levels max.
+ 6 interrupt sources (External :2, Internal : 4)
Allsources have independent latches each, and multiple
interrupt control is available.

+1/0 port
o Input 2 ports 5 pins
o Output 2ports 8 pins
¢ /O 6 ports 23 pins

¢interval Timer
4 Two 12-bit Timer/Counters
Timer, event counter, and pulse width measurement mode
+Two 8-bit High-speed Timer/Counter
Timer, event counter, frequency measurement, and pulse
output mode
®Watchdog Timer
#Serial Interface with 8-bit buffer QFC80
¢ Simultaneous transmission and reception capability
s External/internal colck, ieading/trailing edge shift,
4/8-bit mode
4512-bit E2PROM
o 1byterewrite and chip erase
o Self timed rewrite cycle (With Timer)
e Ready/Busy status monitor and Interrupt function

TMP47CEB20F

¢ Dataretentiontime : 10 Years (Min.) ;"‘AI\""’X s
[ : i e, S
. Rewrite cycle 1 1x 104 (Min.) %‘N&g\\
® High current outputs 2 N
LED direct drive capability (typ.20mA x 8bits) PAICE020G

& LCDdriver
e LCDdirectdriveisavailable
(Max. 12-digit display at 174 duty LCD)
s 1/4,1/3 1/2 duties or staticdrive
are programmably selectable.
¢ Dual-clock aperation

High-speed/Low-power consumption operating mode
¢ Hold function : Battery/Capacitor back-up
$Emulator: BM47C820A
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TOSHIBA UNDER DEVELOPMENT TMP47CEB20
PIN ASSIGNMENT (TOP VIEW) QFP80 -
Z
g: If?
DU 39
VOOV UIULVUUOUOUMN —SmMmNc OmnN - O
WW W W WwwwWwwwwwh ™~ SNt Wwwwonnwn:n
VIV A AN W D D i n o T e oy
TON OOV~ OO OWLNT TN —
SEGI2+—[ITjf§ P W@ OO NN NN NN T 3T ST ST T 4 T JewR43
SEG13=— CTTI66 3G TI__J=—e-RA2 ( PULSE }
SEGl4=—T"TTl67 3 w—eRA1{HT1}
SEG1S=—[TT368 37 R0 (HT2)
SEG16~—[—2ITl69 3T JweR92 {5CK)
SEGVT +— [I1]70 3G IT_J=—=RI1 (SO}
SEGI18 =TT 34T J-—=RY0(5I)
SEG19=— 11172 33T 1-—VDD
SEG20=~— [ TI]73 3T )~—=R83
SEG2Y =— [CITY74 3 IT3=+R82 (INTT)
SEG22 =— 1175 301 J=—eRBI (T2)
SEG23 =— [CIX76 29T J==RBO(INTZ}
SEG24 »— 1177 29T —]+—KO03
SEG2S =-— 1178 27T 3+—K02
SEG26— Iy 2T "F=—KC1
SEG27 - [CIIda0 25T ) =—KO00
FNeT o a2 IR oY,
Bgecoymy Yoo NrulnAnLibne
uouugggg >;n.an.>o.nn.n.wx8ml‘“
ww oW 2 - Xl
PR W ] e
BLOCK DIAGRAM |§
Segment driver output Common drive output
SEG33-SEGOD COMA-COM?
ey A
VDO
Power Supply {VSS 4
p;vsgrljs::;f)ly VLC———»I LCO driver T ]
(
FLAG l Accumulator OMB l HR I LR Data Memory Program
clzls ALU —
] I RAM address bulfer (RAM) Counter
t LCD display
data area ‘Ll’
Holdinput  HOLD — Hold contralier == STACK 57w || mesary
(oo npot) (KEQ) eR I b 1a1]icaf oe (ROM)
Resetinput  RESET ‘:“‘*“ System controller Interrupt eontroller < Data table
festpin TEST [ *
System Clock Contrailer T t *—___\
interval
Timing Generator e Timer 12-but B-bit High- 8-bit A
Timer/ speed Timer, Serial
Osc [ i | High freq i Counter || Counter intetace | | EZPROM R
connecting | XOUTqd— Clock Generator {2¢h) {2¢h)
pins Low freq Watchdog Y E~ T Decoder
Timer J /_)
41 ~ 4
1 |
. ] ] - ][] [
1r Lr L
R73 (XTOUT) P23 PI3 R83 R43 R92 (SCK) R63 RS3 K03
R72 (XTIN) ‘ § RB2 (INT1) R42 (FULSE) RI1 (50) § § \
R71{WTQ) P20 3] RB1(T2) R4t (HT1) RIO (5 R6G  R50 K00
R70 R RRAL R80 (NTD) RAO (HT2) on St
110 part High current 10 port gslspeocr)tutpu\ 1O port 1O port port
Ost connecting pins output port T/Cinput ) High Speed {Serial port)
WDT output (\merrupl nput Timer/Counter
Input
310190

4-100






TOSHIBA UNDER DEVELOPMENT TMP47CE820

OPERATIONAL DESCRIPTION

The 47CEB20 contains an E2PROM in the 47C820.
The configuration and function of the 47CE820 are similar to the 47C820 except the E2PROM. The technical
data sheets for the 47C820 should also be reffered to.

1. E’PROM
The 47CE820 contains 64 x 8-bit EZPROM (Electrically Erasable Programmable ROM).

1.1 Circuit configuration
The E2PROM circuit consists of the function blocks shown in Figure 1-1.

internai Bus
@)Pw oP12 {}opoe oPOA 0PO3 !opos
7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0 3 2 1 0
T T T T T T T T T T T T T T d mr"nnﬂi
l Address Register l [ Write Data Register J I ﬁ)egi;{er l SINT
Interrupt
Request
Selection
EZPROM Register
Memory Cell Array <1 Control Circuit
(64 x 8-bit)
Q StatusRegister l INT2
7 6.5 4 3 2 1 o 1 0 BUSY interrupt
{“1“‘r“ Interrupt —Request
Read Data Regcsler | BU“ Interrupt
bo---q--r- INT2 Request }——»
lPOB{} IPOA l 1PO3 Interrupt | Selector
Internal Bus S

3

Figure 1-1. EZPROM
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TOSHIBA UNDER DEVELOPMENT TMP47CE820

1.2 Control of E2PROM
EZ2PROM is controlled by 6 registers: the command register, address register, write data register, read
data register, status register and interrupt request selection register.

(1) E2PROM command register
The EZPROM command register (OP03) selects the EZ2PROM aperation mode. Operation starts at
the point where the operation mode is set. When operation ends, the command register is
automatically cleared to “0000g".

E2PROM command register (Port address OP03)
3 2 1 0
! ! ! {Initiai value 0000}

Select operation mode and start operation.
0001 : Read
0100 : ByteErase
1100 :  Chip Erase
0010 @  Write
0110 : Rewrite
Other :  Don'tuse

{Cleared to “0000p" automatically when operation end.)

Figure 1-2. E2ZPROM command register

(2) E2PROM address register
The E2PROM address register is a 8-bit register which specifies the E2PROM address. The lower 4
bits are accessed as port address OP12 and the upper 4 bits are accessed as port address OP13.
The E2PROM address of the 47CE820is 00 to 3FH. Don'tselect 40K to FFy of the E2PROM address.

(Port address OP13) (Port address OP12)
3 2 1 0 3 2 i 0
a1 | a5 [ as Ad | [ a3 A2 Al a0 |
(initiai value 0000) {intual value 0000}

Figure 1-3. E2ZPROM address register

(3) EZPROM write data register
The E2PROM write data register is an 8-hit register used to store data to be written to the E2PROM,
The lower 4 bits are accessed as port address OPOA and the upper 4 bits are accessed as port

address OPQB.
(Port address OPQOB) (Port address OP0A)
3 2 1 0 3 2 1 0
DI7 DI6 DIS b4 | [ DI3 DI2 DIt DIO

{Initial value 0000) {Initial value 0000)

Figure 1-4. E2PROM write data register
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TOSHIBA UNDER DEVELOPMENT TMPAT7CES820

(4) EZPROM read data register
The E2PROM read data register is an 8-bit register used to store data read from the E2PROM. The
lower 4 bits are accessed as port address IPOA and the upper 4 bits are accessed as port address

IPOB.
(Port address IPOB) (Part address IPOA)
3 2 1 0 3 2 1 0
D07 DOB DOS poa | | o3 | po2 DO DO
(Initial value x+»x) (initial value »x )

Figure 1-5. EZPROM read data register

(5) EZPROM statusregister
The operating status of an E2PROM can be monitored using the status register (IP03).

E2PROM status register (Port address IP03)

Monitor operation status of E2PROM.

0: Operation end (During Unoperation)
1: ODuring operation

-

Figure 1-6. E2PROM status register

(6) Interruptrequestselection register
The interrupt request selection register (OPQOE) is a register used to select external interrupt (INT2)
requests.

Interrupt request seiection register {Port address OPOE)

3 2 1 0

SINT (Initial value 0000)

Selectinterrupt (INT2) request.

0000 . INTZ (external input) interrupt
0001 . E2PROM status interrupt

Other . Don'tuse

Figure 1-7. Interruptrequest selection register

When SINT is “0”, an interrupt is generated by an interrupt request from the INT2 pin.

When SINT is "1, an interrupt is generated when E2PROM operation ends. (E2PROM status
interrupt function}

SINT is switched when interrupt enable master F/F (EIF) or interrupt enable register (EIR) is “0“
(inhibit).

310190
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TOSHIBA

UNDER DEVELOPMENT TWVP47CEB20

1.3 Operation mode of EZPROM
E2PROM read operation is performed in real time, but it is necessary to wait during time set the built-in
timer for erase or write operations. When the EZPROM is operating, the contents of the EZPROM
command register, address register, write data register and interrupt request selection register cannot be
changed. Thus, when changing the contents of these registers, it is necessary to either check that
operation has ended using the E2PROM status register or the E2PROM status interrupt function.
The Erase, Write and Rewrite operations of the E2PROM can be executed during the normal mode.

(n

(2)

Read

When the E2PROM command register is set to the read mode, the data at the EZPROM specified by
the address register are stored into the read data register.
The addresses must be loaded to the address register before read operation.

Example The contents at E2PROM address 2C are read, and are stored to location 30y, 314 in

Erase

RAM.
LD A, #0CH ; Setaddress of EZ2PROM
ouUT A, %0P12
LD A, #2H

OUT A, %O0OP13
QUT #0001B, % OP03H ; Read operation

LD HL, #30H ; Store read data to RAM
IN %IPOA, @HL
INC L

IN %IPOB, @HL

Erasing clears the data in memory cells to “00y".

@

Byte Erase

When the EZPROM command register is set to the byte erase mode, the data at the E2PROM
specified by the address register are erased.

The address must be loaded to the address register befare byte erase operation.

Example The contentsatlocation 1EH in E2PROM are erased.

(24

LD A, #0EH : Setaddress of EZPROM
OUT A, %OP12
LD A, #1H

OUT A, %0OP13
OUT #01008, % OP03 ; Startbyte erase operation.

Chip Erase
When the E2PROM command register is set to the chip erase mode, all data at all Addresses
of the E2PROM are erased as one batch.

Example All data at all Addresses of E2PROM are erased as one batch.

OUT #1100B, % OP03 ; Startchip erase operation.

310190
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(3)

Write

When the E2PROM command register is set to the write mode, the contents of the write data
register are written to the E2PROM specified by the address register. (The data at the E2PROM
specified the address register must be erased biforehand.)

Before writing, it is necessary to load the address to the address register and the write data to the
write data register.

Example “S5AQ" iswritten at E2PROM address 324.

LD A, #2H . Set address of E2PROM
QUT A, %0OP12

LD A, #3H

OUT A, %0P13

QUT #0AH, % OPOA : Set write data of E2PROM

OUT #5H, % OPOB

OUT #01008, % QP03 ; Start byte erase operation

LOOP : TESTP %IP03, 0 i Monitor operation status of E2PROM
B LOOP Start write operation
OUT #00108, % OP03

Rewrite

When the EZPROM command register is set to the rewrite mode, the data at the E2PROM specified
by the address register are erased and the contents of the write data register is written.

Before rewriting, it is necessary to load the address to the address register and the write data to
the write data register.

Example Rewriting the data at E2PROM address 32y to "5AW."

LD A, #2H ; Set address of E2PROM
QUT A, %0OP12

LD A, #3H

OUT A, %0OP13 .
OUT #0AH, % 0OP0A , Setwrite data of E2PROM

OUT #5H, %0OPOB
OUT #0110B, %0OP03 ; Startrewrite operation

310190
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TOSHIBA
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TOSHIBA UNDER DEVELOPMENT TMP47CE820
ELECTRICAL CHARACTERISTICS
ABSOLUTE MAXIMUM RATINGS (Vs =0V)
PARANMETER SYMBOL PINS RATINGS UNIT
Supply Voltage Voo -03t07 \
Supply Voltage (LCD drive) Vic -0.3t0Vpp +0.3 \
Input Voltage Vin -0.3toVpp+0.3 \
Vouri | Exceptsink opendrain pin -0.3toVpp+03
Output Voitage - v
Voutz | Sink opendrainpin -03t010
louT Ports P1, P2 15
Qutput Current (Per 1 pin) mA
lOUTZ Ports R4 to R9 3.2
Qutput Current (Total) Tlouti | PortsP1, P2 60 mA
Power Dissipation {Tgp, = 70°C] PD 600 mw
Soldering Temperature (time) Tad 260 (10seq) °C
Storage Temperature Toty - 5510125 °C
Operating Temperature Tope -40to 70 °C
RECOMMENDED OPERATING CONDITIONS (Vg5 =0V, Topr = - 4010 70°C)
PARAMETER SYMBOL PINS CONDITIONS Min. Max. UNIT
In the Normal
mode 4.5
Supply Voltage Vo in the SLOW mode 2.7 6.0 v
in the HOLD mode 2.0
Vini Except Hysteresis Input Vopx 0.7
Vpp Z 4.5V
Input High Voltage Ving Hysteresis Input Vppx0.75 Voo v
Vims Vpp<4.5V Vpp x 0.9
Vi Except Hysteresis input Vppx 0.3
Vpp 2 4.5V
Input Low Voltage Vi Hysteresis Input 0 Vpp x 0.25 \
Vies Vpp<4.5V Vpp x 0.1
fc XIN, XOUT 0.4 6.0 MHz
Clock Frequency
fs XTIN, XTOUT 30.0 34.0 KHz

Note. Input Voltage Vin3, Viez o inthe SLOW and HOLD mode.

110190
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TOSHIBA UNDER DEVELOPMENT TMP47CE820
tD.C. CHARACTERISTICS (Vss =0V, Topr = = 4010 70°C)
PARAMETER SYMBOL PINS CONDITIONS Min. | Typ. | Max. | UNIT
Hysteresis Voltage Vhs Hysteresis input - 0.7 - Vv
ling Port KO, TEST, RESET, HOLD Vpp = 5.5V,
Input Current - - 12 HA
liN2 Opendrain R port Vin=5.5V/0V
Input Low Current lit Push-puli R port Vpp =5.5V, Viy= 0.4V - - -2 mA
Riny Port KO with pull-up/pull-down : 30 70 150
Input Registance KQ
Rina | RESET 100 [220 |as0
Quiput Leakage llo | Open drain ports P, R Voo = 5.5V, Vour = 5.5V - - 2 | pA
Output High Voltage VOH Push-pull R port Vpp=4.5V, gy = - 200pA 2.4 - -
Vv
Output Low Voltage | Vo, | i8R XOUTXTOUTandports |\ ' 4 5v, 1o, = 1.6ma - - 04
Output Low Current lous Ports P1, P2 Vpp=4.5V, Vo = 1.0V - 10 - mA
Segment Output .
Registance Ros  [SEGpin
- 20 - KQ
Common Qutput R C .
Registance CC OM pin
Vous Vpp =5V, Vpp - Vic=3V 38 4.0 4.2
Segment/Common )
OUtpUl Registance Vo|/2 SEG/COM pin 33 35 3.7 %
Vo 28 3.0 3.2
Except E2PROM operating _ 6
Supply Current loo Vpp = 5.5V, fc = AMHz 3
(in the Normal mode) I E2PROM operating _ 5 . mA
DDE Vop=5.5V, fc=4MHz
Supply Current Vop = 3.0V, _ 30 50
(in the SLOW mode) | 'oDS fs = 32 768KHz A
Supply Current B
(inthe HOLD mode) | 'oDH Vop =55V - 05] 10

Shows 2/3 level output voltage, when the 1/4 or 1/3 duty LCD is used.
Shows 1/2 level output voltage, when the 1/2 duty orstatic LCD is used.
Shows 1/3 level output voltage, when the 1/4 or 1/3 duty LCD is used.

The KO portis open when the input resistor is contained.

The voltage applied to the R port is within the valid range.
Vin=2.8V/0.2V. Only low frequency clock is only osillated

Note 1. Typ.valuesshow those at Topr = 25°C, Vpp = 5V.
Note 2. Input Current liy1
resistor (pull-up/pull-down) is contained.
Note 3. Output Resistance Rgs, Roc; Shows on-resistance at the level switching.
Noted. Vopzi3,
Voiz,
Vous:
Note 5. Supply Currentlpp,; Vin=5.3VI0.2V
Note 6. Supply Currentipps
(connecting XTIN, XTOUT).
Note 7. Supply Currentippg ;

Supply Current for a read operation only is specified with Ipp,

The current through resistor is not included, when the input

310190
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TOSHIBA UNDER DEVELOPMENT TMP47CE820

A.C.CHARACTERISTICS (Vss =0V, Vpp=4.5106.0V, Tgpr= - 400 70°C)

PARAMETER SYMBOL CONDITIONS Min. Typ. Max. UNIT

in the Normal mode 19 - 20| ps
instruction Cycle Time ey

in the SLOW mode 235 - 267 | ps
High Level Clock Pulse Width twen

For external clock operation 80 - - ns
Low Level Clock Pulse Width wal
Shift data Hold Time LoH 0.5tc, - 300 - - ns
High Speed Timer/Counter input
fregquency fur - - fc MHz
EZPROM Rewrite Cycie New 10° - — | cycles
EZPROM Data Retention Time tRET 10 - - years
Note.  Shiftdata Hold time :

External circuit for SCK pin and SO pin Serial port (completion of transmission)
vOD
SCK 1.5V
10K §2
tspH
SOpFk
p o TX XX

5

RECOMMENDED OSCILLATING CONDITIONS {Vss =0V, Vpp =4.510 6.0V, Topr = ~ 40 to 70°C)
(1) 6MHz XIN XouT
Ceramic Resonator 6MHzZ
CSAG.00MGU (MURATA) Cxin = CxouT = 30pF D

KBR-6.00MS (KYOCERA) Cxin =CxouTt = 30pF

Cxin 7]; Cxout
{2) AMHz ;

Ceramic Resonator

CSAL.00MG (MURATA) Cxin = CxouT = 30pF XIN . XouT
KBR-4.00M$S (KYOCERA) Cxin = Cxout = 30pF :

Crystal Oscillator E—{D}—g
2048-6F 4.0000 (TOYOCOM)  Cxin = CxouT = 20pF Cran ; ;; Cxour

(3) 400KHz

Ceramic Resonator XiN XouTt
CSB400B (MURATA}  Cxin=Cxout =220pF, RxouTt=6.8KQ 00KHz
KBR-4008 (KYOCERA) Cxin =Cxout = 100pF, Rxout = 10KQ Rxout

[

Cxin ;; /;E Cxourt

236290
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TOSHIBA UNDER DEVELOPMENT TMPA47CE820

TYPICAL CHARACTERISTICS

N R-Ta K0 port R R—-Ta RESET pin
KD ypp=5.5V (KD vpp=5.5v
100 /,‘ 400
//,"/ 300 —
//
50 200
Pl
100
i} Ta 0 Ta
—40 0 40 80 (°C) - 40 0 40 80 (°C)
fonn—Von CMOSRport IIL-=VIN CMOSRport
Ion l.
Vpp=4.5V Vpp=5.5V
A Do (LA) Db
(nA) TN | ra=2sc H Ta=25°C
~ 400 - 800 =
\\
—300 - 600 \
- 200 \ —400
—100 \\ — 200 \
0 Vau 0 Vin
2 4 6 (V) 2 4 6 (V)
loL- VoL R port lgL- VoL "1, P2 port
iol, loi,
(m/\) VD;)=4_5V (n“\) V])D:4A5V
Ta=25°C Ta=25°C
8 4 16
6 /Z 12 ///
4 // 8 //
2 A 4 r/
i} Voo 0 VoL
0.4 0.8 1.2(V) 0.4 0.8 1.2 (V)
r Inn=-Vnn | Inp-fc
Dy nn
(mA)| Tq=95° A) V=55V
" Fa=25°C (m Ta=125°C
4 4
3 3
fo=aMliz
2 2 /
1 1 ,//
fe=400K Hz | L]
0 —"I""r" Vo 0 fe
3 5 ki (V) 0.1 0.4 1 4 10 (MIf2)
280290
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UNDER DEVELOPMENT

TMP47CEB20

INPUT/QUTPUT CIRCUITRY
Control pins

The input/output circuitries of the 47CE820 control pins are similar to those of the 47C660/860.
1/0 Ports
The input/output circuitries of the 47CE820 I/O ports are shown as belows, any one of the
circuitries can be chosen by a code (GA to GF) as a mask option.

(M

(2)

PORT Yo HNPUT/OUTPUT CIRCUITRY and CODE REMARKS
GA, GD GB, GE GC, GF
VDD X Puli-up/pull-down resistor
KO | input R Ry Ry = 70K (typ.)
<] ¥y Rin R = 1KQ(typ)
R
Sink open drain output
P tial “Hi-Z"
Output Initia i-Z
P2 —{>o_..| -
High current
oL = 10mA (typ.)
[ Sink open darin output
"y — o] N
0 Vo Initial "Hi-Z
R41 §R
<}°’°<‘ﬁ (Hysteresis) = Input (HTC}
@ R= 1KQ {typ)
Sink open drain output
Raz Initial “Hi-2"
R43 o ‘...—Do—i nitial “Hi-
R7 R
R= 1KQ (typ.)
GA, GB, GC GD, GE, GF
Initial "Hi-Z" Initial “High” VoD Sink open drain output
RE
iy o (o] or
R - Push-pull cutput
R
<
“~J A R= 1KQ (typ.)
|
Sink open drain output
R itial “Hi-Z"
8 o —_‘DH Initial "Hi-Z
R9 R
Hysteresis input
R= 1KQ (typ.)
016390
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