Ordering number : ENN*6713

CMOS IC

LC875032A/24A/16A

SA///WYO 8-Bit Single Chip Microcontroller with
32/24/16K-Byte EPROM and 640-Byte RAM On Chip

Preliminary

Overview
The LC875032A/24A/16A microcontroller is 8-bit single chip microcontroller with the follo

- CPU: Operable at a minimum bus cycle time of 100ns

- 32K/24K/16K bytes ROM

- 640 byte RAM

- two high performance 16 bit timer/counters (can be divided into 8 bit u
- two 8 bit timers with prescalers

- timer for use as date/time clock

- one synchronous serial I/O ports (with automatic block transmit/ge
- one asynchronous/synchronous serial 1/0 port
- 12-bit PWM x 2

- 3-channel x 8-bit AD converter

- high speed 8-bit parallel interface

- 16-source 10-vectored interrupt system

All of the above functions are fabricated on a single chip

Features

(1) Read Only Memory (ROM)
- 32512 x 8 bits (LC875032A)
- 24576 x 8 bits (LC875024A)
- 16256 x bits (LC875016A)

any)SANYO pF@ducts described or contained herein in such applications.

| SANY@ﬁaJ S‘L;mes no responsibility for equipment failures that result from using products at values that
exceed, e'sh 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.
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LC875032A/24A/16A

(2) Random Access Memory (RAM)

- 640 x 9 bits (LC875032A/24A/16A)

(3) Bus Cycle Time

(7) SIO

(9) PWM

- 100ns (10MHz)
Note: The bus cycle time indicates ROM read time.

(4) Minimum Instruction Cycle Time : 300ns (10MHz)
(5) Ports
- Input/output ports
Each bit data direction programmable 51 (Pln, P2n, P70 to P73, P8O0 to &2 PA2i#0"
PBn, PCn)
Nibble data direction programmable 8 (POn)
- Input ports 2 (XT1,XT2)
- PWM Output ports 2  (PWMO,PWMI)
- Oscillator pins 2 (CFI CF2)
- Reset pin 1 (RES)
- Power supply 6
(6) Timers

- TimerO: 16 bit timer/counter with capture register .
Mode 0: 2 channel 8 bit timer with programmal
Mode 1: 8 bit timer with 8 bit programmabl¢’

capture register

Mode 2: 16 bit timer with 8 bit programmab
Mode 3: 16 bit counter with 16 bit capfure registes

- Timer1: PWM/16 bit timer/counter (with togg{e foutpu
Mode 0: 8 bit timer (w1th toggle Qutput) +.
Mode 1: &
Mode 2:
Mode 3:

- Base timer
1.

1. LSB ﬁrst/MSB firs
2. InternaIS -bit ba“

-2 channel synéhrg)nqhs variable 12 bit PWM

s,\’

i

(10) Parallel interface

-RS, RD, WR, CSO - CS2 Outputs (reversible polarity)
- read/write possible in 1 Teyc

No.6713-2/25



LC875032A/24A/16A

(11) Remote control receiver circuit (connected to P73/INT3/TOIN terminal)
- Noise rejection function (noise rejection filter time constant can selected from 1/32/128 Tcyc)

(12) Watchdog timer
- The watchdog timer period set by external RC.
- Watchdog timer can be set to produce interrupt, system reset

(13) Interrupts
- 16-source, 10-vectored interrupts:
1. Three level (low, high and highest) multiple interrupts are supported. Durin
10wer level interrupt request is refused.

No. Vector Selectable Level Interrupt signal
1 00003H XorL INTO
2 0000BH XorL INT1
3 00013H HorL INT2/TOL/INT4
4 0001BH HorL INT3/INT5/Base timer
5 00023H HorL TOH
6 0002BH HorL TIL/T1H
7 00033H HorL SIO0
8 0003BH HorL SIO1
9 00043H HorL ADC
10 0004BH HorL Port 0/PWMO,/1

* Priority Level : X>H>L
* For equal priority levels, vector with lowest addre

(14) Subroutine stack levels
- 320 levels max. Stack is located in RAM ,

(15) Multiplication and division
- 16 bit x 8 bit (executed in 5 ¢
-24bitx 16 bit (12 cycles)
- 16 bit + 8 bit (8 cycles)
-24bit+ 16 bit (12 cyclesy

(16) Oscillation circuits

. Relg y of the following conditions
e nput. t to'the resef pin goes low
*a spﬁmﬁed léWel is input to at least one of INTO, INT1, INT2, INT4, INTS
*an 1ntermpt €ondition arises at port 0

No.6713-3/25



LC875032A/24A/16A

- X’tal HOLD mode
X’tal HOLD mode is used to reduce power consumption. Program execution is stopped. All peripheral circuits
except the base timer are stopped.

1. CF and RC oscillation circuits stop automatically
2. Crystal oscillator is maintained in its state at HOLD mode inception.
3. Release occurs on any of the following conditions
einput to the reset pin goes low
«a specified level is input to at least one of INTO, INT1, INT2, INT4, INT5S
ean interrupt condition arises at port 0
ean interrupt condition arises at the base-timer

(18) Factory shipment
- delivery form QIP64E
- delivery form DIP64S

(19) Development Tools
- Evaluation chip : LC876098
- Emulator : EVA87000 + ECB875000 (Evaluation chip

No.6713-4/25



LC875032A/24A/16A

Pin Assignment

P70/INTO/TOLCP [
P71/INTI/TOHCP [
P72/INT2/TOIN []
P73/INT3/TOIN [
RES# []

XT1 [

XT2 []

VSSt [

CF1 [
CF2 [

VDDI [
P8O/ANO []
P81/AN1 [
P82/AN2 []
P10/SO0 [

P11/SI0/SBO []

% [] PAS/RS

5 [ PA4/RD#

& [] PA3/WR#

& [ pA2/CSo#

£ [ pco/ao
&[] pCl/AL
&[] pC2/A2
&[] PC3/A3
&[] pc4/A4
8 [] PC5/AS
% [] PC6/A6
% [ pC7/AT

LC875032A/24A/16A
QIP

% [] vDD3

% [] vss3

% [] PBO/DO

% [] PBUDI

] P22/INT4/TIIN
0 [ P21/INT4/TIIN

[ ] P20/INT4/T1IN

] P07
] P06

Package Dimension
(unit : mm)
3159

P12/SCKO [| —

P13/SO1 []

P14/SI1/SB1 [| w

15/SCK1 [ =

AEAARRRARAARARA
QB GR

GBGLBRTRL LA

SANYO

- QIP-64E
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LC875032A/24A/16A

PC3/A3

PC2/A2

PC1/A1

PCO0/A0
PA2/CS0#
PA3/WR#
PA4/RD#
PAS/RS
P70/INTO/TOLCP
P71/INT1/TOHCP
P72/INT2/TOIN
P73/INT3/TOIN
RES#

XT1

XT2

VSS1

CF1

CF2

VDD1

P80/ANO
P81/AN1
P82/AN2
P10/SO0
P11/SI10/SBO
P12/SCKO
P13/S0O1
P14/S11/SB1
P15/SCK1
P16/TIPWML
P17/TIPWMH/BUZ

PWMI1

o

L OO0 O0O000O0000000 0000000000000 m0r

Package Dimensjon
(unit : mm)
3071

YOI/VYT/VIE0SLED1

] PC4/A4
] PC5/AS
] PC6/AG6
] PC7/A7
] vDD3

] vss3
] PBO/DO
] PBI/DI

¥

P23/INFA/FIIN

Pzzglﬁg?i/TllN

33
OO0000000000000000

O

0.95 0.48

1.78

8|
5| ©
&
o
|
\ 3
1=
A
Ji 2
N
o
=
€
5
1.01 <

SANYO : DIP-64S
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LC875032A/24A/16A

QIP NAME DIP QIP NAME DIP
1 P12/SCK0 25 33 PB1/DI

2 P13/SO1 26 34 PB0/D0

3 P14/SI1/SB1 27 35 VSS3

4 P15/SCK1 28 36 VDD3

5 P16/TIPWML 29 37 PC7/A7

6 P17/TIPWMH/BUZ 30 38 PC6/A6

7 PWMI 31 39 PC5/A5

8 PWMO 32 40 PC4/AL

9 VDD2 33 41 PC3AS

10 VSS2 34 40 PCD/A2

11 P00

12 PO1

13 P02

14 PO3

15 P04

16 P05

17 P06

18 P07

19 P20/INT4/T1IN TNT2/TORN, 11
20 P21/INT4/T1IN NT3/FOIR 12
21 P22/INT4/T1IN 13
22 P23/INT4/T1IN 14
23 P24/INTS/T1IN 15
24 P25/INTS/T1IN 16
25 P26/INTS/T1IN 17
26 P27/INTS/T1IN 18
27 PB7/D7 VDDI 19
28 PB6/D6 P80/ANO 20
29 PB5/D5 4 - PS1/ANI 21
30 P82/AN2 22
31 P10/SO0 23
32 P11/SI0/SBO 24

No.6713-7/25



LC875032A/24A/16A

System Block Diagram

Interrupt control I:

4

Standby control I:

O—»>

e CF
RC

O—»>

e Xtal

Clock
Generator

| SI00

| SIO1

| Timer 0

| Timer 1

| PWMO

| PWM1

| Base Timer

Bus Interface

Port 0

DDA

Stack Pointer |

4—>| Watch Dog Timer |

No.6713-8/25



LC875032A/24A/16A

Pin Assignment

Pin Name /0 Pin Function Option
VSS1 - Negative power supply No
VSS2
VSS3
VDD1 - Positive power supply
VDD2
VDD3
Port 0 /0 8-bit Input/output port
P00 - PO7 *Data direction can be specified in nibble units

*Use of pull-up resistor can be specified in nibble units
*HOLD-release input
Input for port 0 interrupt
Port 1 /0 +8-bit Input/output port
P10-P17 *Data direction can be specified for each bit
*Use of pull-up resistor can be specified for each bit
*Other functions
P10: SIOO0 data output
P11: SIOO0 data input/bus input/output
P12: SIOO0 clock input/output
P13: SIO1 data output
P14: SIO1 data input/bus input/output
P15: SIO1 clock input/output
P16: Timer 1 PWML output
P17: Timer 1 PWMH output/Buzzér dutput
Port 2 /0 8-bit Input/output port i Yes
P20 - P27 *Data direction can be specified for S;ach b

P20-P23: INT4 input/HOLD rel
/Timer, :()‘{ij"captur i

L level

(Continued)
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LC875032A/24A/16A

Name /0 Function description Option
Port 7 /0 *4-bit Input/output port No
P70 - P73 +Data direction can be specified for each bit

*Use of pull-up resistor can be specified for each bit
*Other functions
P70: INTO input/HOLD release input/TimerOL capture input
/Output for watchdog timer
P71: INT1 input/HOLD release input/TimerOH capture input
P72: INT2 input/HOLD release input/timer 0 event input
/TimerOL capture input
P73: INT3 input(noise rejection filter attached input)
/timer 0 event input/TimerOH capture input
Interrupt receiver format
Rising Falling Rising/
falling
INTO Yes Yes
INT1 Yes Yes
INT2 Yes Yes
INT3 Yes Yes
Port 8 /0 *3-bit Input/output port
P80 - P82 *Data direction can be specified for each bit ./
*Other functions
P80-P82: AD input port
Port A /0 *4-bit Input/output port ; Yes
PA2 - PAS +Data direction can be specified for: ';J.Eil bit
*Use of pull-up resistor can be s ecxﬁed fi
*Other functions
PAA4: Parallel mtep
PAS: Parallel intétface ou
Port B /O *8-bit Input/output ort Yes
PBO - PB7 «Data direction (e)an be SPS
*Use of pull-uf) Fesistor
Port C /O Yes
PCO - PC7
PWMO No
PWMI1 No
RES No
XTl1 No
use, connect to VDDI.
XT2 2.768kHz crystal oscillation No
"-@9&9&1 purpose input port
~WHen not in use, set to oscillation mode and leave open circuit
CF1 I Input terminal for ceramic oscillator No
CF2 (8] Output terminal for ceramic oscillator No

No.6713-10/25



LC875032A/24A/16A

Port Output Configuration
Output configuration and pull-up resistor options are shown in the following table.
Input is possible even when port is set to output mode.

Terminal Optlon Option Output Format Pull-up resistor
applies to:

P00-P0O7 1 bit units 1 CMOS Programmable (Note 1)
2 Nch-open drain None & ., "

P10-P17 each bit 1 CMOS Programinablé

P20-P27 2 Nch-open drain Prgﬁiafhmahkg_

PA2-PAS each bit 1 CMOS Pfogram

PBO-PB7(*) 2 Nch-open drain Pic

PCO0-PC7

P70 - None Nch-open drain

P71-P73 - None CMOS

P80-P82 - None Nch-open drain

PWMO, - None CMOS

PWMI1

XTI - None Input only ) N

XT2 - None Output for 32.768kHz crystaffgscﬂlatif;'gﬁh

Note 1 Programmable pull-up resisters of Port 0 can be attatched inshib

Example 2 :

VSSI  VSS2  VSS3

J7_l_/

No.6713-11/25



LC875032A/24A/16A

1. Absolute Maximum Ratings at Ta=25°C, VSS1=VSS2=VSS3=0V

. o Ratings .
Parameter Symbol Pins Conditions VDD[V] | min. typ. o unit
Supply voltage | VDDMAX | VDDI, VDD2, | VDDI1=VDD2 -0.3 +7.0 \%
VDD3 =VDD3
Input voltage VI(1) XT1, XT2, CF1 -0.3 VDD+0.3
Output voltage VO(1) PWMO, PWMI1 -0.3 VBD+0.3
Input/output VIO(1) Ports 0, 1,2 0.3 {VPD+0.3
voltage Ports 7, 8 S
Ports A, B, C
PWMO, PWM1
High Peak IOPH(1) Ports 0, 1,2 *CMOS output
level output Ports A, B, C *For each pin.
output |current PWMO, PWM1
current IOPH(2) Port 7 For each pin.
Total 2I0AH(1) Port 7 The total of all pins.
output | SIOAH(2) Port 8 The total of all pins.
current | SJOAH(3) | Port 1 The total of all pins.
PWMO, PWM1
2I0AH4) Port 0 The total of all pins.
2I0AH(5) Ports 2, B The total of all pins.
2IOAH(6) Ports A, C The total of all pins.
Low Peak IOPL(1) P02-P07 For each pin. :
level output Ports 1, 2
output |current Ports A, B, C
current PWMO, PWM1
IOPL(2) P00, PO1
IOPL(3) Ports 7, 8 For each'pih.
Total | SIOAL(1) | Port7 The total.of all pi
output | STOAL(2) | Port8 The total of a
current ZlOAL(}) Port 1 3
PWMO, PWM1
2I0AL4) Port 0 70
2I0AL(S5) Ports 2, B 40
2I0AL(6) Ports A, C 40
Maximun power | Pdmax QFP64E TBD | mW
dissipation f
Operating Topg -20 70 °C
temperature
range
Storage Tstg -65 150
temperature
range

No.6713-12/25
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2. Recommended Operating Range at Ta=-30°C to +70°C, VSS1=VSS2=VSS3=0V

. . Ratings .
Parameter Symbol Pins Conditions VDD[V] | min. typ. o unit
Operating VDD(1) VDDI1=VDD2 0.294ps <tCYC < 4.5 6.0 A%
supply voltage =VDD3 200us
range 0.588s < tCYC <
200ps
HOLD voltage | VHD VDD1=VDD2 RAM and the
=VDD3 register data are
kept in HOLD mode.
Input high VIH(1) *Ports 1, 2
voltage *P71-P73
*P70 port input
/interrupt
VIH(2) *Ports 0, 8
*Ports A, B, C
VIH(3) Port 70 Watchdog
timer input
VIH(4) XT1, XT2, CF1,
RES
Input low VIL(1) *Ports 1, 2
voltage *P71-P73
*P70 port input
/interrupt
VIL(2) *Ports 0, 8 0.15VDD
*Ports A, B, C +0.4
VIL(5) Port 70 Watchdog 0.8VDD
timer input -1.0
VIL(6) XT1, XT2, CF1, 0.25VDD
RES
Operation tCYC 200 Us
cycle time 200
External FEXCF(1) | CF1 10 MHz
system clock
frequency
5
20.4
10

(Note 1) The oscillation corstant is sh.

e

No.6713-13/25



LC875032A/24A/16A

3. Electrical Characteristics at Ta=-30°C to +70°C, VSS1=VSS2=VSS3=0V

. . Ratings .
P t 1 P t t
arameter Symbo ins Conditions VDD[V] | min. typ. ooy uni
Input high ITH(1) *Ports 0, 1, 2 *Output disable 2.5-6.0 1 HA
current *Ports 7, 8 *Pull-up resistor off
*Ports A, B, C *VIN=VDD
«RES (including off state
*PWMO, PWMI | leak current of output
Tr.)
ITH(2) XT1, XT2 When specified as an 2.5-6.0
input port.
VIN=VDD
ITH(3) CF1 VIN=VDD
Input low IL(1) *Ports 0, 1, 2 *Output disable
current *Ports 7, 8 *Pull-up resistor off
*Ports A, B, C *VIN=VSS
«RES (including off state
*PWMO, PWM1 leak current of
output Tr.)
L(2) XT1, XT2 When specified as an
input port
VIN=VSS
1L(3) CF1 VIN=VSS
Output high VOH(1) | *Ports 0, 1,2 IOH=-1.0mA
current VOH(2) | *Ports B, C E
PWMO, PWM1
VOH(3) | Port A
VOH(4) VDB-0.5
VOH(5) | Port 7 .04 YDD-1
Output low VOL(1) | *Ports O, 1,2 A 1.5 \Y%
current *Ports B, C
VOL(2) | PWMO, PWMI1 0.4
VOL(3)
VOL(4) 1.5
VOL(5) 0.4
VOL(6) 0.4
VOL(7) 4 45-6.0 1.5
2.5-6.0 0.4
Pull-up resistor =0.9VDD 45-6.0 15 40 70 kQ
25-6.0 25 70 150
Hysteresis 2.5-6.0 0.1VDD \%
voltage
Pin capaéitdnce *Every other 25-6.0 10 pF
Ry terminal connected
to VSS.
f=IMHz
*Ta=25°C
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4. Serial Input/Output Characteristics at Ta=-30°C to +70°C, VSS1=VSS2=VSS3=0V

Parameter Symbol Pins Conditions VDD[V] | min. Rag;gs - unit
Cycle tSCK(1) SCKO(P12) | Refer to figure 6 25-6.0 2 tCYC
Low level | tSCKL(1) 1
pulse width
tSCKLA(1) 1
A
§ High level | tSCKH(1) 1
‘; pulse width
2 tSCKHA(1) 3(SI00) [
| Cycle tSCK(2) SCKI1(P15) | Refer to figure 6 2.5-6.0 2
Low level | tSCKL(2)
pulse width
A4 High level | tSCKH(2)
Q .
< pulse width
= Cycle tSCK(3) SCKO(P12) | *Use pull-up resistor
5 (1kQ) when output
@ Low level | tSCKL(3) is open drain. tSCK
pulse width *Refer to figure 6
tSCKLA(2) SCKO(P12)
-f) .
E High level | tSCKH(3)
© [ pulse width
2 tSCKHA(2)
g
Cycle tSCK(4) SCK1(P15) | «CMOS O}ﬁi}ﬁt opti tCYC
*Refer to-figure
Low level | tSCKL(4) i 1/2 tSCK
pulse width
High level | tSCKH(4) 1/2
pulse width
Data set-up tsDI SBO(P11), 0.03 Ms
= | time SB1(P14)
g SIo,
2| Data hold thDI 0.03
A | time
Output delay 1/3tCYC
time +0.05
3
a.
=
S
=
oy
n
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5. Parallel Input/Output Characteristics at Ta=-30°C to +70°C, VSS1=VSS2=VSS3=0V

Note: Port A terminals used as RS, WR, RD and CS should be set to CMOS format.
Please refer to figures 8 and 9 for parallel output timing waveforms.

Parameter Symbol Pins Conditions VDD[V] oy Ratt;;gs o unit
Write cycle, tC(1) 25-6.0 1 i
Read cycle
Address set-up tsA(1) «WR (PA3), PBO-PB7 From address set-up 25-6.0 | 1/3tCYC
time —_— until control signal -30ns
* RD (PA4), PCO-PC7 changes
tSA(2) RD (PA4), PCO-PC7 25-6.0 [2/3tCYC
-30ns
Address hold time | thA(T) RD (PA4), PCO-PC7 | From change of RD 2.5-6.0
until address change
thA(2) WR (PA3), PCO-PC7 |From change of WR | 2.5-6.0
until address change
RS set-up tie tsRS(1) WR (PA3), RS(PAS), From change of RS, 2.5-6.0
cs (PAX) @ntil change in
WR
tsRS(2) RD (PA4), RS(PA5) from change of RS
— until change in RD
tsRS(3) RD (PA4), RS(PAS)
CS tsCS(1) | RD (PA4), CS (PAX)
set-up time
tsCS(2) | WR (PA3), CS (PAX)
RS thRS(1) | WR (PA3), RS(PAS) ns
hold time
thRS(2) | RD (PA4), RS(PAS), tCyc
CS (PAX) &ns
thRS(3) | RD (PA4), RS(PAS), 0 ns
CS (PAX)
CS thCS(1) RD (PA4), RS(PA 1/6tCYC tCYC
hold time &ns
thCS(2) 0 ns
WR tWRH(1) 25-6.0 [ 1/6tCYC 1/6 tCYC
"H’ pulse width -5ns tCYC & ns
tWRH(2) 2.5-6.0 [2/3tCYC 2/3
-5ns tCYC
WR tWRL(1) 25-6.0 [ 1/6tCYC 1/6
’L’ pulse width . -Sns tCYC
tWRLQ2) 2.5-6.0 [ 1/3tCYC 1/3
-5ns tCYC
(Continued)
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Parameter Symbol Pins Conditions VDD[V] — R;trl)ngs o unit
D (RDH(1) | RD (PAd) 25-60 | 1/6ICYC | 1/6 1CYC
"H’ pulse width -5ns tCYC & ns

RDHQ2) | RD (PAd) 25-60 | 13CYC| 173
-5ns tCYC
5 RDL() | RD (PAd) 25-60 | 13CYC| 173
’L’ pulse width -5ns tCYC
tRDL(2) RD (PA4) 25-6.0 | 12tCYC
-5ns
Data write tdDT(1) RD (PA4), PB0-PB7 Time for permission, 2.5-6.0
permission delay from RD leading
tdDT(2) RD (PA4), PB0-PB7 | edge until input data 25-60
set-up
(Note 1)
Input data tsDTR(1) | RD (PA4), PB0-PB7 From input data set-
set-up time upto RD leading
edge.
(Note 2)
Input data thDTR(1) | RD (PA4), PBO-PB7 |From RD leading
hold time edge until input data
hold
Output data tsDTW(1) | RD (PA4), PB0O-PB7 From output data set-
set-up time — upuntii WR leading
Output data tsDTW(2) | RD (PA4), PBO-PB7 edge g
set-up time '
Output data thDTW(I) | RD (PA4), PBO-PB7  |From WR leading
hold time thDTW(2) edge until output'data
hold ;

Note 1 : Time until incorrect data of Low is disappeare
Note 2 : Incorrect data of Low is not output in the per;

Parameter Symbol Pins - Ratings unit
min. typ. max.
High/low level | tPIH(1) [ INTO(P70), 1 CYC
pulse width tPIL(1) | INT1(P715,
INT2(P72)
INT4(20-P23
tPTH(2) 2.5-6.0 2
tPIL(2)
2.5-6.0 64
sInterrupt acceptable | 2.5-6.0 | 256
*Events to timer 0
can be input.
Reset acceptable 25-6.0 [ 200 s
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7. AD Converter Characteristics at Ta=-30°C to +70°C, VSS1=VSS2=VSS3=0V

. . Ratings .
Parameter Symbol Pins Conditions VDD[V] o typ. o unit
Resolution N ANO(P80) 3.0-55 8 bit
Absolute ET - AN2(P82) | (Note 2) 3.0-5.5 +1.5 | LSB
precision
Conversion TCAD AD conversion time 30-55 15.10 “<’97‘92 Hs
time =32 X tCYC (tCYC= ; i
(ADCR2=0)  (Note 3) 0.588s)
AD conversion time 3.0-55 15.10
=64 X tCYC (tCYC=
(ADCR2=1) (Note 3) 0.294ps)
Analog input | VAIN 3.0-55 VSS
voltage range
Analog port TAINH VAIN=VDD 3.0-55
input current TAINL VAIN=VSS 3.0-55

(Note 2) Absolute precision not including quantizing error (+1/2 LSB).
(Note 3) Conversion time means time from executing AD conversion instr

8. Current Dissipation Characteristics at Ta=-30°C to +70°C, VS’éﬂ =VS

Parameter Symbol Pins Conditions unit
max.
Current flow IDDOP(1) VDD *FmCF=10MHz fo 29 mA
during basic Ceramic resonati
operation oscillation
(Note 4)

IDDOP(2) 10
IDDOP(3) 3 6.5
1 3.0

*FsXal=32.768kHz for
g&;’ﬁal oscillation 25-45 0.5 15
System clock: Internal

"«FmCF=0Hz 45-6.0 70 180 | pA
(oscillation stops)

*FsX’tal=32.768kHz for
crystal oscillation

+System clock: X tal 25-45 20 70
oscillation

*Internal RC oscillation
stopped.

(Continued)

ngltal value to register.
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Parameter

Symbol

Pins

Conditions

VDD[V]

Current flow:
HALT mode
(Note 4)

IDDHALT(1)

VDD

IDDHALT(2)

IDDHALT(3)

IDDHALT(4)

IDDHALT(5)

IDDHALT(6)

IDDHALT(7)

*HALT mode

*FmCF=10MHz for
ceramic resonator
oscillation

*FsX’tal=32.768kHz for
crystal oscillation

*System clock: CF
oscillation

eInternal RC oscillation
stopped.

45-6.0

*HALT mode

*FmCF=5MHz for
Ceramic resonator
oscillation

*FsX’tal=32.768kHz for
crystal oscillation

*System clock: CF
oscillation

eInternal RC oscillation
stopped.

*HALT mode
*FmCF=0Hz
(oscillation stops)
*FsX’tal=32.768kHz for
crystal oscillation

g;iﬂation

=,
&

Current flow:
HOLD mode
(Note 4)

IDDHOLD(1)

IDDHOLD(2)

Current flow:
Date/time

clock HOLD
mode

IDDHOLD(2)

cryst,a‘fdscillation

B

Fpiill-up MOS transistors are ignored.
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Main system clock oscillation circuit characteristics
The characteristics in the table bellow is based on the following conditions:
1. Use the standard evaluation board SANYO has provided.
2. Use the peripheral parts with indicated value externally.
3. The peripheral parts value is a recommended value of oscillator manufacturer.

Table 1. Main system clock oscillation circuit characteristics using ceramic resonator

Circuit Parameters Operating Oscillation stabilizing tigd
Frequency | Manufacturer Oscillator c1 2 | ra supply voltage typ /
range
CSA10.0MTZ [ 33pF | 33pF | 0Q 4.5-6.0V 0.05ms
Murata
10MHz CST10.0MTW | (30pF)| (30pF)| 0Q 4.5-6.0V 0.05ms
Kyocera KBR-10.0M | 33pF [ 33pF | 0Q 4.5-6.0V 0.05ms
Murata CSA4.00MG | 33pF [ 33pF | 0Q 4.5-6.0V 0.05ms
4MHz CST4.00MGW | (30pF) [ (30pF)| 0Q 4.5-6.0V 0.05m;
Kyocera KBR-4.0MSA | 33pF | 33pF | 0Q 45-6.0V 0.05¢1s,"

*The oscillation stabilizing time is a period until the oscillation becomes stgb(lgs"\aﬁer
operating voltage. (Refer to Figure4)

1. Use the standard evaluation board SANYO has provided.
2. Use the peripheral parts with indicated value externally.

y yOSCil}ét]‘p"ﬁ stabilizing time
C3 | c4 | Rf ) fige ftyp max
32.768kHz | Seiko EPSON C-002Rx | 12pF] 15pF | OPEN#] 300kQ -6.0V
*The oscillation stabilizing time is a period until ﬁigf'oscil
the sub-clock oscillation or after releasing the HOLD i

Notes

Frequency Manufacturer Oscillator

(Notes) eSince the circuit pattern affects the

CF1

X
"
ta J;

Figure 2  Crystal oscillation circuit

Figure 3 AC timing measurement point
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Power Supply

r— Reset time —P

RES#

Internal RC
Resonator oscillation

'¢—— tmsCF

CF1.CF2

A

XT1.XT2

Operation mode Unfixed Reset

Without HOLD

HOLD release signal Release signal

Internal RC
Resonator oscillation

CFL,CF2

tmsXtal

HOLD release signal and oscillation stable time

VDD

VDD limit

GND

Figure 4 Oscillation stabilizing time
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VDD
RRES
(Note) Set CRES, RRES values such that reset time
I exceeds 200ps.
RES hd
—— CrEes

Figure 5 Reset circuit

SIOCLK:

DATAIN:

DATAOUT:

SIOCLK:

DATAIN:

DATAOUT:

SIOCLK:

DATAIN:

DATAOUT:

X DIO >< DIl >< D12 >< DI3 >< D14 >< DI5

DO2 >< DO3 >< DO4 >< DQ"S

i & F »
»

Data RAM Ir,aﬂsgffssion period
(opty §00,2)

tdDO !

< >
—————————— * " Data RAM transmission period ~ .
(only SI00,2) .

tPIL

Figure 7 Pulse input timing condition
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« Parallel Input/Output timing waveform : Indirect Setting, Read Mode

ADR/DATA:

CS#:

RS:

WR#:

ADR/DATA:

CS#:

RS:

WR#:

tC(1)

\ 4

&
Nl

read cycle

addr

tsA(1)

\ 4

A

¢ tsRS(1) »

thRS(D) o) 1 g
L

tRDL(1)

o tWRH(I) !
< >t

tWRL(D) o 1 tsRS(2)
» ¢ »

A

4, tRDH(1)
< >

!dDT(D)
L

addr

tsA(1)

A

SRS

<« tWRH() ! g
- l

data A

thDTW(1) —ppi—et—

{hRS(3) —p—idt
N_

(sDTW(1) -
-
tWRL(2)
AN
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« Parallel Input/Output timing waveform : Direct Setting, Read Mode

ADR:

CS#:

DATA:

WR#:

RD#:

DATA:

WR#:

DATAin:

tC(1)

Y

read cycle
KX addr
P tsA(1) » -
] » <
P tsCS(1) » -
P <
WMWWW
» tRDL(2)
<
P tRDH(2) »
»
P tdDT(2) »
»

thCS(2)

»

data

tsDTW(2)

thDTW(2),

tWRL(2)
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