Ordering number : ENN*6692

CMOS IC

| LC86P7148
SA///MYO 8-Bit Single Chip Microcontroller

with One-Time Programmable PROM

Preliminary

Overview

The LC86P7148 is a QMOS 8-bit single chip microcontoller with onetime FROM for the LC867100se&ies. This
microcontroller has the function and the pin description of the LC867100series mask ROM version, and 48K-byte PROM.
QFP paclkge are avidable for shipping as well asLC867100series. It is suitableto set up first releae, prototyping,
devebping and tesing of set.

Features
(1) Option switching by PROM data
The option function of the LC867100series can be spedfied by the PROM daa.
LC86P7148can be tiedked tte functions of hetrial pieces ushgthe mess poduction board.
(2) Internal onetime FROM capacity : 4913 bytes
(3) Internal RAM capacity : 1152 bytes
Used PROM or RAM capady are equBROM or RAM capady of mask ROM version which goplies LC86P7148.

Mask ROM version PROM capacity RAM capadty
LC867148 4913 bytes 1152 bytes
LC867140 40980 bytes 1152bytes
LC867132 3278 hytes 768 bytes
LC867138 28672bytes 768 bytes
LC86712 24576bytes 768 bytes
LC8671D 20480bytes 640 bytes
LC8671%6 16384bytes 640 bytes
LC867112 12288bytes 512 bytes
LC8671® 8192bytes 512 bytes

Programming service
We offers various services at nominal chages. Thes includethe ROM writing, the ROM reading the paclagestanping
ard the screenng.  Contactour represertative for further information.

W Any and all SANYO products described or contained herein do not have specifications that can handle
applications that require extremely high levels of reliability, such as life-support systems, aircraft's
control systems, or other applications whose failure can be reasonably expected to result in serious
physical and/or material damage. Consult with your SANYO representative nearest you before using
any SANYO products described or contained herein in such applications.

B SANYO assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other
parameters) listed in products specifications of any and all SANYO products described or contained
herein.

SANYO Electric Co.,Ltd. Semiconductor Company

TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN

Ver.1.00 91400 RV (IM) HK No0.66921/21
D2994
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LC86P7148

(4) Operatng sipply voltage
(5) Ingruction cycle time
(6) Operatng temperatre

45V to 6.0V
1us b 366ps
-30°C to +70°C

(7) The pinconpatible with the LC867100series mask ROM devices

(8) Applicadle mask ROM version

(9) Facory shipment

Notice for use

/LC86715/LC86711/LC867108
QFPSOE

LC867148L.C867140LC867132L.C8671281L.C867124/L.C867120

LC86P 7148 is provided for the first rdease and amall shipping of the LC867100series.
At using, take notice ofthe foll owings.

(1) A point of differene LC86P7148and LC867100series

voltagerange (VDD)

Item LC86P7148 LC86714840/32/28/24/20/16/12/08
Operaton after rese The opgionis spedfied wntil 3ms dter going | The programis exeauted from OOH of the
releaing to a ‘H level to the rest termnal by | programcounter immediatly after going to
degreesThe pogramis executed from O0H | a ‘H’ level to theret terminal.
of the program coungr.
Operatng supdy 45V t0 6.0V 25V to 6.0V

Total output curert
[2I0AL(2)]
[2I0AL(3)]

Power desgpdion

Refer to ‘electrical chaaderisics’ on the semiconducbr news.

LC86P7148uses 2% bytes thatis addessed of®FFC0OH to FA-FH in the pragram memory as the option configuraton data

area. Thisoption configuration can exeaute all options which LC867100seies lave.

correspad and notcorrespnd to LC86P7148

* A kind d the option correspndirg of the LC86P7148

Next tables showthe optionsthat

A kind d option

Pins, Circuits

Conens of the option

Inputioutput form of
input/output ports

Potit O

1. Input : No Pull-up MOS Tr.

(spedfied inabit) Output: N-chanrel open dain *1
2. Input : Pull-up MCS Tr.
Output: CMOS *2

Port 1
(spedfied inabit)

1. Input : Programmable pul-up MOS Tr.
Output N-chanrel open dain
2. Input : Progranmable pul-up MOS Tr.

*1 Oufput : CMOS
Pull-up MOS Tr. of Pott 7 1. No Pull-up MCS Tr.
input port (spedfied ina bit) *1 2. Pull-up MCS Tr.
Each of P74 and R5 has no
option
*1) Spedfied inabit.
*2) Spedfied in ribble unit.  Pull-up MOS Tr. is not provided inN-chanrel opendrain output port.
N0.66922/21
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(2) Option

The qotion data is createl by the ogion spedfied program “SU86K.EXE”.
programarea ly linkage loaér “L86K.EXE".

(3) ROM space

The creded option data islinked to the

LC86P7148and LC867100series use256 bytes tha is addressel on FFOOH to OFFFFH in the program memory as the
option spedfied dataarea These plogrammemory capadiy are 49152 bytestha is addessed o 0000H to OBFFFH.

OFFFFH
OFFOOH _
OEFFFH
ODFFFH
OCFFFH
OBFFFH
OAFFFH
9FFFH
8FFFH
7FFFH
6FFFH
5FFFH
4FFFH
3FFFH
2FFFH
1FFFH
OFFFH
0000H

OFFFFH
OFFOOH
OEFFFH
ODFFFH
OCFFFH
OBFFFH
OAFFFH
9FFFH
8FFFH
7FFFH
6FFFH
5FFFH
4FFFH
3FFFH™
2FFFH
1FFFH
OFFFH
0000H

Option data
area 256 bytes

Option
Data Area

Option
Data Area

Option
Data Area

Option
Data Area

LC867148 LC867140 LC867132 LC867128
Option data Option Option Option
area 256 bytes Data Area Data Area Data Area

LC867120

(4) Orderirg information
1. Whenorderirg the idenical mask ROM and PROM devicess multaneously.
Provide an EPROM containing the target memory conent together with the sparate order forms for eachof the mask
ROM and FROM versions.

2. Whenordering a PROM device.

LC867116

LC867112

LC867108

LC867124

Provide anEPROM contining the target memory conent togeher with an order form.
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How to use

(1) Spedfication of option
The LC86P7148 must be programmed after spedfying option data. The option is specified by “SU86K.EXE”. The
spedfied option file and the file createl by our macro asembler “M86K.EXE” are lirked by our linkage bader
“L86K.EXE” which creaes.HEX file, then the gption code isput in the gotion specified area(OFFOOH to OFFFFH) of

its .HEX file.

(2) How to programfor the EPROM
The LC86P7148can be prgrammed byEPROM programmer with attachment ; W86EF7148)Q

* Reommended ERROM programmer

Producbr EPROM programmer
Advantest R4945, RA944, R4943
Andau AF-9704
AVAL PKW-1100 PKW-3000
Minab eledronics MODEL180A

« “27512(Vpp=125V) Intel high speed prgramming’ mode available. The addes must beset to “0 to OF-FFFH” and a
jumper (DASEC) must be se to ‘OFF’ at programming.

(3) How to wse the datasecuity function

“Datasecuity” isthedisabled function to readthe data of the EPRQ/.

The following is the pracessin order to exeute te data seaurity.
1. Set ‘ON'’ the jumper of attachment.
2. Prgram agan. Then EPROM progranmer displays the error.  The error mears normely acivity of the data

secuity. It isnot atrouble ofthe EPROM programmer or the LSI.

Notes

« Data security is not executedwhenthe data of all addess have ‘FFH’ at the sequene 2 abae.

* The prgramming by a sequertial operation “BLANK=>PROGRAM=>VERIFY” camot be exeuted data cuity atthe
sequene 2 above.

* Setto ‘OFF thejumper afer exeauting the datasecurity.

Data secuiity

Not dda security

W86EP718Q

No0.66924/21
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Pin Assignment

o
é < 10 © MO UITONAONOITMNAO LW
SeooCEEEEERERRERERRRERm
OSS>BRIBFRIFNTNPR R D>S
<O N AODDOMN OO NOANAOOONN OLW S MAN
O©C O O O OULWLWLWLWLWLWOLWLLSI I I T
COM1/PL1 C— |65 40— S11/mB3
COM2/PL2 |66 39| [ S10/mB2
COM3/AL3 |67 381 S9/PB1
VSS2 1|68 37|[—J S8/PBO
VDD2 |69 36|11 S7/PA7
PO0 |70 35| s6/PAG
PO1 C—]|71 34| [ S5/PAS
P02 1|72 33| [ S4/PA4
P03 |73 32| s3/PA3
P04 |74 31— S2/PA2
P05 |75 30| [—J S1/PA1
P06 C—1|76 29| [— S0/PAO
PO7 C—1|77 28| [—1 P73/INT3/TOIN
P10/300 1|78 27 |3 P72/INT2/TOIN
P11/30/SBO |79 26| [—1 P71/INT1
P12/CKO0 ] SoﬂmmwmwNwmaﬂﬂﬂﬂﬂﬁﬁﬂﬂg&'ﬁﬁﬁzs 1 P93/DA3/AN11
BBy sClEE38b58252282525¢
Q;BBEB ,‘:',‘E> >O‘—|Nm<r|.r)©l\8:|§
FZ2ERE XX 8?8?8?8?8?8?8?8?555
= ) 5589
. 2R
g
Package Dimension
(unit : mm)
3174
23.2
20.0 1.6
0.8 0.8 0.35
= 41
o IARAAAAARARRARARRRARRARH
40
== =3
S== =
| O = ==
N =
= =
= =
== @) =
= IIJHHHHHHHHHHHHHHHHHHHHHHA 5
S

SANYO : QIP-80E

Notes *The QFP packages shouldbe he&soaked for 12 hous at 25°C immediatdy prior to mourting (This bakng is called
pre-baking).
*After pre-baking acontrolled environment must be maintained urtil sodering. The ervironmernt must be héd at a
temperatue of 30°C or lessand ahumidity level of 70% or les. Plea® solder within 24 hours.

No0.66925/21
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System Block Diagram

Interrupt Control

Y

Y

COMO —COM3(PL)

A

Y

Stand-by Control [«
Y
O™ &
%8
RC o
. 5
X'ta
[f—
Base Tmer <> | g Bus Interface
SIO0 < > |« Portl
SIO1 < > < Port7
Timer 0 < > |« Port8
Time 1 < > (< Port9
RealTime Service > <€ ADC
RAM L INTO-3
128 bytes i NoseFilter
LCD » -
Controller 1 DAC
|  so-s7(pA) |l«—>
[ ss-si3pp) |~
| s16-23pPC) |l
| S24-31FD) |[«—>

A

R PLA
B l«—— A15-A0
D l«<—> D7-DO
PROM r«— TA
Control <—— CE
<— OE
¢ <<— DASEC
< PROM (48KB)
<—> PC
- ACC
g B Regster
T C Regiter
ALU
g PSW
- RAR
g RAM
- Stack Rointer
> Port0
<> Watchdog Timer
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Pin Description
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Pin name| 1/O Function description Option PROM mode
VSSL *1| - Power pin (-) -
VS *1| - Power pin (-) -
VSS3 *1| - Power pin (-) -
VDD1 *1 | - [ Power pin(+) -
VDD2 *1| - | Power pin(+) -
VDD3 *1| - | Power pin(+) -
PORTO I/O | « 8-bit inputoutputport * Pull-up resistar :
POO - FO7 Input/outputin nibble units Provided/Not provided
* Inputfor port O interrupt (spedfied innibble units)
* Inputfor HOLD releae * Outputform (PO0— P07) :
CMOS/N-chanrel gpen dain
(spedfied inabit)
PORT1 I/O | « 8-bit inputoutputport * Outputform : Data line
P10 - P17 Input/output canbe sgedfied in bit unit CMOSN-chanrel gpen dain | DO to D7
« Other pin functions (spedfied inabit)
P10 SIOO dkta ouput
P11 SIOO data inputbus hputbutput
P12 SIOO0 clockinput/output
P13 SIO1 dataoutput
P14 SIO1 data inputbus hputbutput
P15 SIO1 clockinput/output
P16 Buzzeroutput
P17 Timerl output (PWM output)
PORT7 * 6-bit input port Pull-up resistar :
« Other pin functions Provided/Not provided Power for
P70 1/0 P70 : INTO input/HOLD relea® input/ (spedfied inabit) progranming
N-chanrel Tr. output for watchdog (P70, P71, P72, P73)
P71-P73| | timer * P74, P75 don't have the | PROM cortrol
P71:INT1 |npUt/HOLD releag Iert pu||_up resisbr Op'jon_ signals
P72 :INT2 input/timer O eentinput DASEC(*2)
P73 : INT3 input with noise filtertimer 0 OE(*3)
eventinput CE(*4)
* Interruptreceived form, vector address
rising | faling| rising | high | low | vector
& level | level
falling
INTO |enalbe|enabe|disable| erabe|enabe| 03H
INT1 |enalbe|enalbe|disable| erabe| enalte| OBH
. INT2 |erabe|enabe|enalie|disable|disable] 13H
P74-P75 | | INT3 |emaHe|enale|enalbe|disable|disable| 1BH
P74: XT1 terminal for crystd oscill ation
P75 : XT2 terminal for crystal oscillation
Port8 | * 8-bit input port -
P80- P& * Othe function
AD inputport (8 port pins)
PORT9 I/0 | « 4-bit inputoutputport -
P90 - PI3 « Othe functon
DA output port (4 port pins)
AD inputport (4 port pins)
N0.66927/21
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Pin name 1/0 Function description Option PROM mode
PORT A I/O | « Segment output terninal for LCD display - Address
(SO/PAO — » Canbe sedas a gnera inputoutput port input
S7/IPA7) A0 to A7
PORT B I/O | « Segmert output terminal for LCD display - Address
(S8/PBO — » Canbe sedas a gnera inputoutput port input
S13/PB5) A8 to A13
PORT C I/O | « Segmert output terminal for LCD display - PROM
(S16/PCO - » Canbe sedas a gnera inputoutput port contol
S23/PC7) signal input
*TA(*5)
Address inpu
*A14,A15

PORT D I/O | » Segment output terminal for LCD display -

(S24/PDO — » Canbe used as generalinput/output port

S31/PD7)

PORT L I/O | « Common output terninal for LCD display -

(COMOPLO— » Canbe sedas a gnera inputport

COVI3RL3)

V1/PL4 — I « Biaspower terminal for LCD drive -

V3/PL6 » Canbe sedas a gnera inputport

RES I Reset pin -

XT1/ P74 I * Inputpin for 32.768kHz crystal oscillation -

In case ofnon wse, ®nred to VDD.
* Othe functon

A gereral input port P74
XT2/P75 O | » Outputpin for 32.768kHz crystal oscillation -
In case ofnon e, should be left unconneded
(1) | » Othe function
A gereral input port P75
CF1 | Input pin for ceramic resonair oscilaton -
CF2 O | Outputpin for ceranic resonator oscillation -
* All of port options can be spedfied in bit unit except the pull -up resistor of port 0.

[Notes] » The VDD1, VDD2 and VDD3 terminas must be shorted eletrically each other.
» The VSSL, VSS2 aml VSS3 terminas must be shorted electrically each other.
*1 Conrectlike the following figure to reducenoiseinto a VDD terminals.

LSl

* 1 VDD1
Power i ;
Supply
1 VDD2
# % VDD3
; VSS1 VSS2 VSS3
1 1

*2 Memory selectinput for dat secuity
*3 Outputerade input

*4 Chip erabe input

*5 TA - PROM control signa input

No0.66928/21
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1. Absolute Maximum Ratings at Ta=25°C, VSS=VSS1=VSS2=VSS3=0V

) . Raings .
Pararmeter Symbol Pins Condiions VDDV]  min. yp, o— unit
Suppy voltage VDDMAX | VDD1, VDD2 VDD1=VDD2= -0.3 +7.0 \Y
VDD3 VDD3
LCD disgay VLCD V1/PL6, V2/PL5 VDD1=VDD2= -0.3 VDD
voltage V3/PL4 VDD3
Inputvoltage VI *Ports 71, 72, 73 -0.3 VDD+0.3
*Ports 74, 75
Port 8, Port L
*RES
Inputioutput VIO *Ports 0, 1 -0.3 VDD+0.3
voltage *Port 9
*Ports A B, C,D
High Peak IOPH(1) Ports 0,1 *CMOS output -4 mA
level |output [IOPH(2) | PortsA,B,C,D *At ead pirs -4
output | currert | |OPH(3) Port 9 -4
curent ' Total | 5I0AH(1) | Ports G 1 Total all pins -30
output | SI0OAH(2) | Ports A, B Total all pins -20
curent | 510AH(3) | PortsC, D Total all pins -20
>I0AH(4) | Port9 Total all pins -20
Low Peak I0PL(1) Ports Q 1 At each gns 20
level output | IOPL(2) Ports A, B, C,D Ateah gns 20
output |curert | IOPL(3) Port 9 At each gns 20
curert IOPL (4) Port 70 At each gns 15
Total JI0AL(1) |[PortsQ 1 Total all pins 40
output | IOAL(2) | Ports A,B Total all pins 24
curert | 5|0AL(3) | PortsC, D Total all pins 24
2I0AL(4) | Port9 Total all pins 15
SI0AL(5) | Port70 Total all pins 10
Maximum power | Pdrmax QFP&E Ta=-30to+70°C 515 mw
dissipaton
Operatng Topr -30 +70 °C
temperatue
range
Storage Tstg -65 +150
temperatue
range

Notes *The QFP packages shoulte he&soaked for 12 hous at 25°C immediatdy prior to mourting (This bakng is cdled
pre-baking).
*After pre-baking acontrolled environment must be maintained urtil sodering. The ervironmernt must be héd at a
temperatue of 30C or lessand ahumidity level of 70% or les. Plea® solder within 24 hours.

Downloaded from Elcodis.com electronic components distributor
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2. Recommended Operating Range at Ta=-30°C to +70°C, VSS=VSS1=VSS2=VSS3=0V

Downloaded from Elcodis.com electronic components distributor

} . Raings .
Pararmeter Symbol Pins Condiions VDD[V] i D, o— unit
Operatng VDD(1) vDD1,vDD2VDD3 0.98us<tCYC 45 60 \Y,
supply voltage < 400ps
range VDD(2) 39us<tCYC 25 60
< 400ps
Hold voltage VHD vDD1,vDD2VDD3 RAMs and he 20 60
registers hold
voltageatHOLD
mode.
Input high VIH(1) Port 0 Outputdisable 45-6.0 | 04VvDD VDD
voltage +0.9
VIH(2) *Ports 1,9 Outputdisable 45-6.0 | 0.75vDD VDD
Ports A B, C,D
*Ports 72 73 (Schnitt)
VIH(3) *Port 70 Output N-chanrel 4.56.0 | 0.75vDD VDD
Port inputinterrupt Tr. OFF
*Port 71
*RES  (Schmitt)
VIH(4) Pott 70 Output N-chanrel 4560 | 09vDD VDD
Watdhdogtimer Tr. OFF
VIH(5) *Port 8 Usingas pot 45-6.0 | 0.75vDD VDD
*Ports 74, 75
Input low VIL(1) Port O Outputdisable 4560 VSS 0.2vDD
voltage VIL(2) *Ports 1,9 Outputdisable 45-6.0 VSS 0.25vDD
*Ports A B, C,D
*Ports 72 73 (Schnitt)
VIL(3) *Port 70 Output N-chanrel 4560 VSS 0.25vDD
Pott input/interrupt Tr. OFF
*Port 71
*RES  (Schmitt)
VIL(4) Pott 70 Output N-chanrel 4560 VSS 0.8VDD
Watdhdogtimer Tr. OFF -1.0
VIL(5) *Port 8 Usingas pot 456.0 VSS 0.25vDD
Ports 74, 75
Operaton tCYC 45-6.0 0.98 400 us
cycle time
N0.669210/21
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Parameter

Symbol

Pins

Condiions

Raings

VDD[V]

min.

typ.

max.

unit

Oscillation
frequency
range

(Note J)

FMCF(1)

CF1,CF2

*6MHz

(ceranic resonator
osdll ation)

*Refer to igure 1

45-6.0

588

612

FICF Q)

CF1,CF2

*3MHz

(ceranic resonator
osdll ation)

*Refer to igure 1

4.5-6.0

294

306

FmRC

RC oscill ation

4.56.0

04

08

30

MHz

FsXtal

XT1, XT2

*32.768kHz
(crystal oillation)
*Refer to figure 2

4.5-6.0

32.768

kHz

Oscillation

stabilizing

time peiiod
(Note 1)

tmsCF(J)

CF1,CF2

*6MHz

(ceranic reonator
osgdll ation)

*Refer to igure 3

45-6.0

0.05

05

tmsCF(2

CF1,CF2

*3MHz

(ceranic resondor
osdll ation)

*Refer to igure 3

4.5-6.0

0.10

1.00

ms

tssXtal

XT1, XT2

*32.768kHz
(crystal ogcillation)
*Refer to igure 3

45-60

(Note 1) The oscilation consént is shown ontable 1 and gble 2.
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3. Electrical Characteristics at Ta=-30°C to +70°C, VSS=VSS1=VSS2=VSS3=0V

Downloaded from Elcodis.com electronic components distributor

! . Raings .
Pararmeter Symbol Pins Conditions VDD[V] e typ. e unit
Input high ITH(2) *Port 1 *Output disable 456.0 1 PA
currert Port 0 without *Pull-up MOS Tr.
pull-up MOS Tr. OR-.VIN=VDD
(induding the off-
leak currentof the
outputTr.)
ITH(2) *Port 7 without VIN=VDD 45-6.0 1
pull-up MOS Tr.
*Port 8
ITH(3) Pott 9 VIN=VDD 45-6.0 1
I1H(4) Ports A,B,C,D, L VIN=VDD 4.56.0 1
ITH(5) RES VIN=VDD 45-6.0 1
ITH(6) Potts 74,75 Using asport 45-6.0 1
VIN=VDD
Input low IIL(2) *Port 1 *Output disable 456.0 -1
curent *Port 0 without *Pull-up MOS Tr.
pull-up MOS Tr. OF-.VIN=VSS
(induding the off-
leak currentof the
outputTr.)
IL(2) Port 7 without VIN=VSS 45-6.0 -1
pull-up MCOS Tr.
*Port 8
IIL(3) Port 9 VIN=VSS 456.0 -1
lL(4) Ports A,B, C,D, L VIN=VSS 4.56.0 -1
IIL(5) RES VIN=VSS 4560 -1
I1L(6) Potts 74,75 Using asport 45-6.0 -1
VIN=VSS
Outputhigh VOH(1) | Ports0,1 of [OH=-1.0mA 45-60 | VDD-1 \Y,
voltage CMOS ouiput
VOH(2) | Port 9 of CMOS [OH=-1.0mA 45-60 | VDD-1
output
Ports A B, C,D
of CMOS output
Outputlow VOL(1) | PotsO,1 IOL=10mA 45-6.0 15
voltage VOL(2) IOL=1.6mA 45-6.0 04
VOL(3) | Port70 IOL=1mA 45-6.0 04
VOL(4) | Pot9 IOL=6mA 45-6.0 15
VOL(5) IOL=1.2mA 4.5-6.0 04
VOL(6) | Ports A,B,C,D IOL=8mA 45-6.0 15
VOL(7) | of CMOSoutput IOL=1.6mA 45-6.0 04
Coninue.
N0.669212/21
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. . Raings .
Pararmeter Symbol Pins Condiions VDDV | min. typ. s unit
LCD output VODLS | SOto S13, *Defererce wltage 45-6.0 0 02 | V
regdation S16 to S3L to idealvalue
*VLCD, 2/3VLCD,
1/3VLCD
VODLC | COMO to COM3 *Defererce wltage 456.0 0 +0.2
to idealvalue
*VLCD, 2/3VLCD,
1/2VLCD, 1/3VLCD
LCD ladder RLCD(1) Resistarce 4 a 45-6.0 60 kQ
resisbor ladder resisbor
RLCD(2) *Regstance ata 45-6.0 30
ladder resisbor
*1/2R mode
Pull-up MOS Rpu *Ports 0,1 VOH=0.9VDD 45-6.0 15 40 70
Tr. resistor *Ports A B, C,D
*Ports 7Q 71, 72, 73
Hysteresis VHIS *Ports 0,1 Outputdisable 45-6.0 0.1vDD \Y
voltage *Ports 7Q 71, 72, 73
*RES
Pin capadarce | CP All pins f=1MHz 45-6.0 10 pF
*Unmeasirenert
terminalsfor the
input are st to
VSS level.
*Ta=25°C
4. Serial Input/Output Characteristics at Ta=-30°C to +70°C, VSS=VSS1=VSS2=VSS3=0V
! . Raings .
Parareter Symbol Pins Condiions VDDNV] | min. typ. s unit
~ | Cycle tCKCY(1) | SCKO, Refer to figure 5. 4.5-60 2 tCYC
3 [TLow Level {CKL(1) | SCK1 4560 1
o | 5 | pulse vidth
S | 2 | HighLevel tCKH(1) 45-60 1
S | — | pulse wdth
8| % [Cycle tCKCY(2) | SCKO, *Use pll-up 4.5-60 2
& | S [LowLeve tCKL(2) | SCK1 resisor (1kQ) 4560 172
g pulse wdth whenopendrain tCKCY
5 | High Level tCKH(2) output 45-60 1/2
O pulse wdth *Refer to figure 5. tCKCY
= | Data st uptime tICK *SI10,S11 *Data ®t-up b 4560 01 us
o3 *SB0,SB1 SCKQ 1
= *Data fold from
'(% Data holdtime tCKI SCKQ 1 45-6.0 01
*Refer to fgure 5.
Outputdelaytime tCKO(1) | SO0, SO1 | sUse pull-up 45-6.0 [7/12tCY G
5 | (Serial clock is *SBO, SB1 resisor (1kQ) +0.2
£ | externd clock) whenopendrain
% output
‘5 | Outputdelaytime tCKO(2) *Data Iold from 45-6.0 1/3tCYC
» | (Serid clock is SCKO 1 +0.2
interral dock) *Refer to igure 5.
N0.669213/21
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5. Pulse Input Conditions at Ta=-30°C to +70°C, VSS=VSS1=VSS2=VSS3=0V

! . Raings .
Parameter Symbol Pins Condiions VDDV | min. typ, e unit
High/low level | tPIH(1) | «INTO, INT1 eInterrupt &ceptable 45-6.0 1 tCYC
pulse wdth tPIL (1) *INT2/TOIN *TimerO-courtable
tPIH(2) | INT3/TOIN eInterrupt &ceptable 45-6.0 2
tPIL(2) (The noiseaejecton | sTimerQO-courtable
clock is selected to
1/1)
tPIH(3) | INT3/TOIN eInterrupt &ceptable 45-6.0 32
tPIL(3) (The noiseaejecton | «TimerQO-courtable
clock is selected to
1/16.)
tPIH(4) | INT3/TOIN eInterrupt &ceptable 4.5-6.0 128
tPIL (4) (The noiseaejecton | sTimerQO-courtable
clock is selected to
1/64.)
tPIL(5) RES Resd acceptable 456.0| 200 s
6. AD Converter Characteristics at Ta=-30°C to +70°C, VSS=VSS1=VSS2=VSS3=0V
. . Raings .
Pararmeter Symbol Pins Condiions VDDV | min. D, e unit
Resolution NAD 45-6.0 8 bit
Absdute predsion | ETAD 45-6.0 +15 LSB
(Note 2
Convwersin time tCAD AD conwersiontme= | 45-6.0 | 1568 65.28 ps
16 x tCYC (tCyc= (tCycC=
(ADCR2=0) 0.98us) 4.08us)
(Note 3
AD conversion ime = 3136 130.56
32xtCYC (tCyc= (tCyc=
(ADCR2=1) 0.98us) 4.08us)
(Note 3
Analoginpu VAIN ANO - AN11 4560 | VSS VDD \%
voltagerange
Analog port IAINH VAIN=VDD 45-6.0 1 HA
input current IAIN L VAIN =VSS 45-6.0 -1

(Note2) Absolute predsion excepts quantizing error (+1/2 LSB).
(Note3) The conversion time means the time from exeaiting the AD converson instruction to stting the canplete digital
conwerson value to he register.
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7. DA Converter Characteristics at Ta=-30°C to +70°C, VSS=VSS1=VSS2=VSS3=0V

. . Raings !
Paameter Symbad Pins Condtions VDD[V] ey . e unit

Resolution NDA 4.56.0 8 bit
Totd error 8 bit mode 4.56.0 1.0 %

9 bit mode 0.8

9.5bit mode 0.7
Settling time tSAD (Note4) 4.56.0 0.5 us
Analog output VAOUT DAOto DA3 8 bit mode 4.56.0 VSS VDD \Y,
voltage rage 9 bit mode(1) VSS 1/2vDD

9 kit mode(2) 1/2VDD VDD

9.5bit mode 1/3vDD 2/13VDD
Output resistor RODA (Noteb) 456.0 4 kQ

(Noted) Settling time means the time from exeating the DA conwersion instruction to generaing the analog voltage output
comegpondngto the digtal dataon the ecific pat.
(Note5) DA data=8MH

8. Current Dissipation Characteristics at Ta=-30°C to +70°C, VSS=VSS1=VSS2=VSS3=0V

] ] Raings !
Pearameter Symbad Pins Condtions VDD[V] ey p. e unit

Current dissipaion IDDOP(1) VDD1= *FMCF=6MHz 4.56.0 15 30 mA
during basic VDD2= Ceramic resonator
operation VDD3 ogillation
(Note6) *FsXta=32.76&Hz
crystal otillation
«System clock :
CF oscillation
Internd RC
ogillation stops
*1/1 divided
IDDOP(2) *FmCF=3MHz 4.56.0 6 15
Ceramic resonator
ogillation
*FsXta=32.76&Hz
crystal otillation
*System clock :
CF oscillation
eInternd RC
ogillation stops
+1/2 divided
IDDOP(3) *FmCF=0Hz 4.56.0 4 13
(when ogillation sbps)
*FsXta=32.76&Hz
crystal otillation
*System clock :
RC ocill ation
*1/2 divided
IDDOP(4) *FMCF=0Hz 4.56.0 4 9
(when ocill ation
stops)
*FsXta=32.76&Hz
crystal otillation
*System clock :
crystal otillation
eInternd RC
ogillation stops
+1/2 divided

Coninue.
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Raings

Paameter Symboal Pins Condtions VDD[V] | min. typ. max.

unit

Current dissipaion IDDHALT(1) | VDD1= *HALT mode 456.0 6 11 mA
in HALT mode VDD2= *FMCF=6MHz
(Note6) VDD3 Ceramic resonator
ogtillation
*FsXta=32.76&Hz
crystal otillation
«System clock :
CF oscillation
eInternd RC
ogillation stops
*1/1 divided
IDDHALT(2) *HALT mode 4.56.0 2.2 9
*FMCF=3MHz
Ceramic resongor
ogtillation
*FsXta=32.76&Hz
crystal otillation
«System clock :
CF oscillation
eInternd RC
ogillation stops
*1/2 divided

IDDHALT(3) *HALT mode 4.56.0 500 1700 HA
FMCF=0Hz
(when ocill ation

stops)

*FsXta=32.76&Hz
crystal otillation

*System clodk :

RC ocill ation
*1/2 divided
IDDHALT (4) *HALT mode 4.56.0 25 100

FMCF=0Hz

(when ocill ation

stops)

*FsXta=32.76&Hz
crystal otillation

«System clock :
crystal otillation

eInternd RC
ogillation stops

+1/2 divided

Current dissipdion IDDHOLD(1) | VDD1= HOLD mode 4.56.0 0.6 30

in HOLD mode VDD2=

(Note 6) VDD3

IDDHALT(5)

(Note6) The curerts ofthe outputtrarsistorsand he pull-up MOS transisiors are gnored.

N0.669216/21
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Table 1 Ceranic resonator oscillation recommended consant (main clock)

Oscillation type Maker Oscillator Cl C2
6MHz ceranic renator Murata CSA6.00MG 33F 33pF
osdll ation CST6.00MGW onchip
Kyocera KBR-6.0MSA 33pF 33pF
PBRC6.00A(chip 33pF 33pF
type)
KBR-6.0MKS on chp
PBRC6.00B(chip
type)
3MHz ceranic renator Murata CSA3.00MG 33F | 33pF
osdll ation CST3.00MGW onchip
Kyocera KBR-3.0MS 47pF | 47pF

* Both Cland C2 rastuse K rank (+10%) and SL charaderistics.

Table 2. Crystd ostillaton guararieed constant (sub clck)
Maker Oscill ator C3 C4

Oscillation type

32.768kHz crystal
osdll ation

*Sincethe drcuit patern dfect the oillation frequency, place e oscillation-relaed parts asclose to the otillation
pins agpossible with theshotest posgble paternlength.
*If you use other osillators herein, we provide no giararieefor the characteistics.

(Noteg

CFH1 CR2 XT1 XT2
0—| |:| }—0 0—| |:| }—0
X'tal
J CF J J J
c1 T c2 Cc3 T 1T c4
777 777 777 777

Figure 1 Ceranic oscill ation circuit Figure 2 Crysta ostillation drcuit

No0.669217/21
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VDD
VDD limit
Power swpply
------------------------------------------------------------------------------- ov
Reset time
RES < >
Internal RC <
resonator o<till ation
tmsCF
CF1, CF2
tssXtal
XT1,XT2 e
) - nsiruction - -
Operation node Unfixed Reset >< &eSJg‘gg _niod> Instruction exection mode
<Re®ttime ard oscillation gable time>
HOLD releasesignal Valid
Internal RC
resonator oill ation
tmsC-
CF1, CF2 < >
tssXtal
XT1, XT2 < >
Operation mode HOLD < Instruction exection mode
<HOLD releae dgnal ard oscillation stabletime>

Figure 3  Ogillation stabletime
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VDD
RRES
(Note) Fix the value of CRES, RRES that is
—_— sure toreset until 200y, after Power
RES S
supply has been over inferior limit of
CRES supply voltage.

Figure4 Resetircuit

X 0.5vDD

<AC timing point>

) tCKCY - VDD
tCKL tCKH _
SCKO ™ ——
SCK1 K 1kQ
UCK | tCKI
sio
Si1
S0Q SOL SOpF
SBO, SBL

<Timing> <Testload>

Figure5 Serial input/ output testcondition

tPIL tPIH

Figure 6 Pulsinput timing condtion
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Notice for use

» The constuction of the onetime piogrammable microcomputer with a blank built-in PROM makesit impaossiblefor SANYO
to completely factory-test it before shipping. To probe reliability of the prayrammed devtes,the screaing procedire stown
in the following figure shoutl dways be bll owed.

* Itis not passble to perfom a writing teston the blark PROM.. 100% yield, therefore,canna be guaraneed.

» Keepingthe drypackng
The ervironment must be teld ata emperatre of30°C orless ad a lumidity level of 70% orless.

« After opening the pacling
The preparaton proceduresshown in the following figure shoull always be followed prior to mourting the paclkages o the
substrate Note that the QFP package should le heatsoaked for 12 hours atl25°C immediaely prior to nmourting (This
bakingis cdledpre-baking). After pre-baking, a contolled environment must be maintained wntil sddering. The environmert
must be held at atemperatue of 30C orless ad a lumidity level of 70% or lessPleasesdder within 24 hours.

a. Shipping with a blark PROM b. Shipping with aprogranmmed PROM
(Progranming the dat by yoursef) (Progranming the dat by Saryo)
| QFP | QFP

| Writing data for program/Verifying |

Baking before mounting

y

125°C, 12 hairs
Recmmended process d screening Baking

Heat-soak

15045°C, 24*2 Hr

Mounting

Reading ascertain of program
VDD=5+0.5V

Baking before mounting

125°C, 12 hairs
Baking

Mounting
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B Specifications of any and all SANYO products described or contained herein stipulate the performance,
characteristics, and functions of the described products in the independent state, and are not guarantees
of the performance, characteristics, and functions of the described products as mounted in the customer's
products or equipment. To verify symptoms and states that cannot be evaluated in an independent device,
the customer should always evaluate and test devices mounted in the customer's products or equipment.

B SANYO Electric Co., Ltd. strives to supply high-quality high-reliability products. However, any and all
semiconductor products fail with some probability. It is possible that these probabilistic failures could
give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire,
or that could cause damage to other property. When designing equipment, adopt safety measures so
that these kinds of accidents or events cannot occur. Such measures include but are not limited to protective
circuits and error prevention circuits for safe design, redundant design, and structural design.

M In the event that any or all SANYO products(including technical data,services) described or
contained herein are controlled under any of applicable local export control laws and regulations,
such products must not be exported without obtaining the export license from the authorities
concerned in accordance with the above law.

W No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system,
or otherwise, without the prior written permission of SANYO Electric Co., Ltd.

B Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the "Delivery Specification”
for the SANYO product that you intend to use.

B Information (including circuit diagrams and circuit parameters) herein is for example only ; it is not
guaranteed for volume production. SANYO believes information herein is accurate and reliable, but
no guarantees are made or implied regarding its use or any infringements of intellectual property rights
or other rights of third parties.

This catalog provides information as of September, 2000. Specifications and information herein are subject
to change without notice.
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