| Ordering number: EN25778

CMOS LS|

No.2577B / LC6538D

SINGLE-CHIP 4-BIT MICROCOMPUTER FOR
LARGE-SCALE CONTROL-ORIENTED APPLICATIONS
{with FLT Controller/Drivers, Comparator, PWM Qutp:.gt 8K Byte-ROM)

SA\NYO

The LC6538D is a single-chip 4-bit microcomputer placed in a 64-pin package: )

(minimum cycle time: 0.92us) which is the heart of the LC65638D, an 8K- byte RO

automatic FLT display controller/drivers, a dual B-bit serial 170 port, an B- blf"‘_mer a

dellverlng 14-bit PWM output signal or 8-bit + 6-bit PWM 0utput 5|gnal 3’14 bit tim
=h

-*“In particular, the
s voltage/frequency
a singlé chip. Since the FLT
0 used as a general-purpose
*f:e‘htroller applications.

Features
e 78 mstructlons
[ ]

61,us {32~758kH

® Power-down function available when a ssrgtem j
* When 4.19MHz clock signal is selected: O. 95_::4
* When 32.768kHz clock signal is sefected

* Working register/flag function
* (16 flags + B working register

* Stack level: 16 levels

® /0 port: 55 pins in all

* |nput-only port

On-chip FLT display cantroller
* Number of segments Bt Qram sela,etable

asmectable

* On-chip automatléKEY Rt
® 4x15-bit & ;
¢ Timer: 3 cha

* Intervaldirer:
. Tlmegkeépmg 1

: 2 lines
* Digit mterrup A 1 line
® On-chip comparator for AFC signal detection {4 channels)

SANYO Electric Co.,Ltd. Semiconductor Business Headt uarters

- TOKYO OFFICE Tokyo Bldg.,1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110 JAPAN
" 8051JN/7018TAIO127KI/3047KI, TS No.2577-1/28



LC6538D

On-chip watchdog timer: Common with time-keeping time base timer (Option)
On-chip 9-bit counter for horizontal sync detection

On-chip OSC stabilizing time wait function in the reset mode

OSC curcuit: 2 channels ‘
* Main clock: 4.19MHz crystal OSC or 4.0MHz ceramic resonator OSC
® Subclock: 32.768kHz crystal OSC

Standby function: 2 modes of HALT and HOLD
Supply voltage: 2.7 to 6.0V

Package: DIP-64S

LC65PG38D (piggyback)

System Block Diagram

KEY RETURN DATA

PAD M
5 170 PORT A ¥ PRESCALER
PA3 :
# 8 BIT TIMER
PBO AaNALOGUE ;
; INPUT PORT B
PB3 {COMPARATOR) ) —_—
STAND BY ;
PE( /VYREF O
PE1/VREF1 <:§_'> |0 PORT E <:> ; rom CONTROLLER
PE 2 /START _ brorx g |
PCO i 1agIr
§ <:§;> /0 PORT C o JTME BASE
PG3 INSTRUCTION TIMER/COUNTER
REGISTER. i (WATCH DOG
PD O . TIMER )
{ =
Y | i
PD 3 e
a
PF O /SI0 e SYSTEM CLOGK
PF1/500 = CONTROLLER
PF 2 /5CK0 INTERRUPT T l
PF 3 /INTO CONTROLLER 0501
@ 4.19MHz O5C 0502
‘ J 32.768kHz OSC [T C X!
=0 X2
-0 TEST
FBIT PWM DAC BBIT
10 oen |2 8] 11701 Ptk SoFE
= _
P%HTQ AREE: F'OHRT BT (14BT, P -0 Voo
=] r— / | -0 Y
PORT) [T &) | INTERVAL TIMER 55
PG O /SH PH{ TACO
PG1 /501 PH1 /DACT
PG 2 /50K PH 2 /SQR
PG3 /INT 1 PH 3 /HONT
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LC6538D

Development Support Tools

The follwoing tools are provided to support the program development for the LC6538D microcomputer.

{1} User's Manual
"LCBb38D User's Manual” (Issued in February, 1988)
(2) Developement Tool Manual
This contains the basic information on the EVA-800. For more detailed informg
the description of Developement Support Tools in "LC6538D User's Manua _
(3) Development Tools
(D For program development {Note 1)
i. MS-DOS-based host system and cross-assembler- 5
ii. Crossassembler ... MS-DOS base cross assembler: (LCB5S.EXE )
@ For program evaluation

i.  Evaluation chip : LC6593
ii. Piggyback microcomputer: LC65PG38D

iii. Emulator : The EVA-800 controller board and ev
emulator and evaluation ;

Appearance of Development Support System

» Host processer control program
¢ | C85S8.EXE cross assembler

MS-DOS hostcomputer

{Note 2}

EVA-800 or EPROM
EVA-850 2764, 27128
emuylator

Evaluation chip board \.‘,w‘

EVAB00-TB6538

Piggyback
LC65PG38D

{Note 1)

{Note 2) ‘800, EVA-850 is a general term for. emislator. A duffix (A, B,---) is added at the' énd ‘of EVA-800p
EVA-850 as the: EVA-800, EVA-850 is improved to be a newer version.’Do not use the EVA-800, EVA-850

with no suffix added.
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LC6538D

Pin Assighment

[ 08C1, O8C2 : Crystal or ceramic resonator OSC circuit for main OSC
110 [0 62] T14/89 X1, X2 : Crystal OSC circuit for sub-0SC
Ti2/81 E EI T15/58 PAQ.a : Input/output common port Ag_3, +1 break,down voltage
T 3] [62] vo PBg.3 : Reference voltage variable input- only
TI0 E E 57 PCo.3 . Input/output common port
Tg E E S8 PDg.3 : Input/output common port
T8 E E 55 PEp.2 i Input/output common port
T7 E E 54 PFo.3 : Input/output common pol
76 [8] 57] s3 PGp.3 . Input/output common po
T5 |9 E S2 PHQ.3 “: lnput/output common
T4 [i0 [55] s1 TO-T11 : Output port for digit o
Ta |'1_T E 50 T12/811-Y16/88 : Qutput port for bot
T2 'E E PH3/HCNT : Qutput port for segr
71 [ [52) PH2/s0R
TO (4 [51] PHI/DACT
voo [15 [55] PAoDATD
osc1 [1g] LC6538D 28] Pas/INTT
oscz [17] [48] PG2/STK]
vss [1g] [47] PG1/s01
Test [1g] 48] PGo/SI
FEs [ 35| PFa/INTO
x1 [ [43) PF2/5CKD
x2 [22] 73] PFi/so0
e [23] [42] PFo/sID
PCr |24 41] PE2/START
PCz |25 a¢| PE1/VRER
PC3 |26 39} PEo/VREF:
PDo [27] 3] P83
POy [28] 7] P2
PD: [2] 3] PRI
PD3 @ | PBo
Pag (3] [34] Pas
Par [32] [33] Pa2

DIP 645

mAARNEN LETLY ~

l

e

w
&
~

0.15

.95 048 1. SANYG: DIP64s
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LC6538D

Pin Description

PU: Output with pull-up MOS
OD: Open drain output

Pin Name | Pins { 1/0 Functions Ou_tput Option During
Driver Reset
VoD 1 — | Power supply pin — -
Vgsg 1 —
TEST 1 I LS! test pin. Must be connected to Vgg.
RES 1 | System reset input
Initial reset at RES=L
Qs 1 } Pin used for main system clock OSC
0SC2 1 ) For the external clock mode, the OSC2 is
made open and the external clock is applied
to the OSC1.
With feedback resistance
X1 1 | Pin used for sub-clock OSC —
X2 1 0 For the external clock mode, the X2 is mg
open and the external clock is applied to t
X1.
With feedback resistance, damping r
TOto T11 12 O | Cutput for FLT digit only . ¢ Presence or L
Outputs a fixed address in the d Lay RA " |absence of pull-
the static mode. down resistance
{in bit units)
T12/811 4| 0 [ Ouput for FLT digit/segment Presence or L
to T15/58 Cutputs a fixed address absence of pull-
the static mode. down resistance
ngh current  [{in bit units)
type
S0 to 57 8 O Pch high Presence or L
breakdown absence of pull-
voltage down resistance
Medium- {in bit units)
current type
Vp 1 - — —
PAQ to PA3 +15V PU or OD to be H
breakdown specified in bit
voltage units
Medium-
current type
PBp to PB3 — — Input
function
stop
+15V ePUor ODto |H/L (option)
breakdown be specified
voltage in bit units
High-current {e Qutput at the
type reset mode
" 4-bit and single-bit input/output +15V *PUorODto ([H/L (obtion)
breakdown he specified
voltage in bit units

High-current
type

*Qutput at the

reset mode

Continued on next page.
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LCE538D

Continued from proceding page.

Pin Name | Pins | 1/0 Functions Ou_tput During
Driver Reset
PEQ to PE2 3 1/0 | 3-bit and single-bit input/output PE2 only: H
PEQ/VREFQ Common with external reference| 415V
voltage input of PB1.3 breakdown
PE1/VREF1 Commen with external reference jvoltage
voltage input of PBg Other pins:
PE2/START Common with HALT mode Normal voltége
control START
PFp to PF3 4 170 | 4-bit and single-bit input/output

PFp/SI0  Common with serial input SIO
PF1/800 Common with serial cutput SO0
PF2/5CKO  Commaon with serial clock
input/output SCKQ ;
PF3/INTO  Common with INTQ interrupt input

FGp to PG3 4 170 | 4-bit and single-bit input/output H
PGg/SI1  Common with serial inputSl
PG1/801 Common with serial om;pu;z 'SO1
PG/5CK1 Common with serial
input/output SCK1
PHQp to PH3 4 170 PU or OD to be H

specified in bit
units

PH1/DAC1 Common wmﬁ 8/1
D/A ou'spu;f

chrrent type

PH3/HCNT Comnoh withyRorizo
d%ﬁ%ﬁ;ﬁon ing

No, 2577-6/28



LCE6538D

User Options

1) Option of ports C, D Output Level at the Reset Mode, _
For input/output common ports C, D, either of the following two output levels may be/Sé! cted in a group of 4

bits during reset by option.

Option Name Conditions, etc.

1.

Output at the reset mode:

“H” level All of 4 bits of ports C,/D

2

Qutput at the reset mode:
"L level

2) Option of Port Output Configuration
For each input/output common port, either of the following!

option {in bit units).

nay be selected by

Option Name

Circuit

1. Open drain output

Ti2/S11~T15/S8, S0~57

resistance

2. Output with pull-up

‘Ports A, C, D, E, F, G, H

TO~T11, T12/S11~T15/38, S0~57

Option Name Conditions, etc.

1. With watchdog reset function Programming must be made so that the time

request flag is reset within a certain period of time not to cause
the watchdog reset to be performed as long as no runaway occurs.

base interrupt

2. Without watchdog reset function —

No. 2677-7/28



LC6538D

LC6538D Electrical Characteristics

1. Absolute Maximum Ratings at T3=25°C, Vgg=0V

Parameter Symbol Applicable Pins, Remarks Conditions Unit
Maximum Supply Vpp max Vpp A
Voltage
Output Voltage Voll) X2,08C2 v

volta age genérated
Vpi2) Toto T11, VDp—45tg, Y
T12/811 10 )
T15/58. 80t0 §7
Input Voltage V(1) X1, 0SC1 o Y
=generated
Vi(2) TEST, RES. PBO g 0.3 A
to 3, 05C1, X1 at
external clock
mode
Vi(3} Vp A
Input/Output Voltage ViplT) Ports Y
AC,D.E2,F.GH
Vipi2) Ports EQ,E1 \
Ports \Y
ACDE2F
Peak Qutput Current Iop(1) Ports Af mA
lpp(2) —2to 30 mA
ipp(3) —30100 mA
lopl4) —10t0 0 mA
Average Output Current Per pin -2t 10 mA
Awerage over the
¢ périod of 100 msec.
ar pin —2 10 30 mA
Average over the
period of 100 msec.
Per pin =30t 0 mA

Average over the
period of 100 msec.
Per pin —10t0 O mA
Average over the
period of 100 msec.
Total current of all —14 10 20 mA
applicable pins
Average over the
period of
100msec.

Total current of all ~24to 60 mA
applicable pins
Average over the
period of
100msec.

Ports C,D Total current of all —16 to 80 mA
applicable pins
Average over the
period of
100msec.
Zigald) TOto T11, Total current of all —100t0 0 mA
Ti2/811 to applicable pins
T15/88, SCto S7 Average over the
period of
100msec.
Allowable Power Pd max DIP64S Ta=—30to 600 mw
Dissipation +70°C :
Qperating Temperature Topr —30tc +70 °C
Storage Temperature Tstg —551t0 +126 °c

“Ports F.G.H

No, 2577-8/28



LCE538D

2. Allowable Operating Conditions at Ta=—30 to +70°C, Vgg=0V

Parameter Symbol g;;ﬂ:’igle Pins, Conditions tLv:,n L max | Unit
Operating Supply Vppi1) vpp 0.92us=Tcyc
Voltage <1.8us
{Including supply Vppid) VbD 1.9us=Tcyc =6us
voltage at standby
mode)
Vpp(3) VoD Bus<Teyc =67us
Vpplé) VDD 4 19MHz OSC stop,
32kHz OSC
operating
Memory Retention vgT Vpo At operation
Supply Voltage completely stopped
mode (HOLD mode}| .
“H"-Level Input VIHY) Port A of OD type | Output Nch Tr OFF 3. 136! V
Voltage VIH{2) Port A of PU type | Output Nch Tr GFF VoD
; vV
VIR3) Ports C, D of OD 13.5| Vv
type 13.5| V
VIH(4) Ports C, D of PU Vpp| V
type Vop| V
Viq(5) Ports E2, F to H of | Gh °0.75Vpp 13.5( vV
0D type : 0.80VpD 136 V
VIH(6) Ports E2, F to Hiaf 0.75Vpp Vppl| V
300 6.0 [ 0.80VDD Vpp| V
VKD 445 106.0 | 0.76Vpp Vpp| V
:3.0 to 6.0 | 0.B0Vpp Vpp| V
V|H(8) #(4.0t0 6.0| 0.65Vpp Vpp| V
VIH®) 4,510 60| 0.70Vpp Vpp| V
3.0t0 6.0 0.80VpD Vppl V
VIH(10) 4.51t0 6.0 0.75VpDp Vpp| V
1.8 t0 6.0 | 0.80Vpp Vop|l V
“L"-Level Input Vil 4510 6.0 Vgg 05| v
Voltage 3.0t0 6.0 Vgg 0.35| V
4510 6.0 Vgg 0.30Vpp| V
§ 3.0t06.0 Vgg 0.25vppl V
Output Nch Tr OFF |4.5 to 6.0 Vss 0.25Vpp| V
3.01t06.0 Vss 0.20Vpp| V
At internal 4.0t0 6.0 Vgsg 0.35Vpp| V
reference voltage
mode
Fig. 7 4.510 6.0 Vgsg 0.25Vpp| V
18106.0 Veg 0.20Vpp| V
Fig. 5. Fig. 6 4.510 6.0 Vgsg 0.30Vpp| V
3.0t06.0 Vgg 0.20Vpp| V
4.510 6.0 Vssg 0.30Vpp| V
3.0t 6.0 Vgg 0.25Vpp| V
Commgn-Mod Port B Offset voltage 4510 6.0| Vgg+1.0 Vpp—1.5| V
Voltage Ra =VOFS
; {Note 1) (Note 1) 0.92 67| us
0SC1, 0SC2 Crystal, ceramic 301060 35 419 4.2|MHz
resonator OSC
) {Note 1) Fig. 1
Main Clock Irfipy 0SsCi External clock 301060 2.0 4.33|MHz
Frequency Range: {Note 1) Fig. 5
Main Clock Input ™ | twoscH | OSCH External clock 3.0t06.0 100 ns
"H"-Leve! Pulse Width Fig. 6 :
Main Clock Input twoscL | 0SC1 External clock 3010 6.0 100 ns
"L"-Level Pulse Width Fig. 5
Main Clock Rise Time | toscR osct External clock 3.0106.0 30| ns
Fig. 5

Continued on next page.
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Continued from proceding page.

Parameter Symbol ll;\_ppllcable Conditions , Limits _
ins, Remarks VpplVl min typ max [Unit
Main Clock Fall Time | toscF 0sc1 External clock 3.0t06.0 30| ns
Fig. 5 )

Main Clock OSC cOo1, CO2 Fig. 1 3.010 8.0 efer to Table 1. —
Constant L
Sub-clock OSC fx X1, X2 Crystal OSC 2710 6.0 kHz
Fregquency Range Fig. 2
Sub-clock Input fEX Xi External clock kHz
Frequency Range Fig. 6
Sub-clock Input TWXH X1 External clock s
“H”-Level Pulse Width Fig. &
Sub-clock Input haXL X1 External clock us
“L"-Level Pulse Width Fig. 6
Sub-clock Input Rise tXR X1 External clock Hs
Time Fig. 6
Sub-clock Input Fall tXF X1 External clock Hs
Time Fig. 6
Sub-clock OSC CX1, CX2 Fig. 2 Refef to Table 2. —
Constant i

(Note 1)  Since the freauency also depends on the supply‘volt

referred to.

cle time, both must be

No. 2577-10/28




LC6538D

3. Electrical Characteristics at T, = —30 to +70°C, Vgg = 0V

resonator OSC

Applicable Limits
Parameter Symbol Pi':nz, Remarks Conditions VoolV] in wp max_TUnit
“H"-Level input IH(1) Ports A, C, D, E2, | Output Neh Tr OFF [ 2.7 to 6.0
Current F to H of QD {Including Nch Tr
type OFF leakage
current)
ViN=+13.5V
iHi2) Ports EQ, E1 Cutput Nch Tr OFF
{Including Nch Tr
OFF leakage
current)
. VIN=VDD
Port B, RES VINZVDD
LH(3) 0S8C1, X1 VIN=VDD 42 10[ A
“L"-Level [nput (1) Ports A, C to H of | Output Nch Tr OFF i HA
Current OD type VIN=Vgsg
Port B VIN=Vssg A
L (2) Ports A, C to H of | Output Nc mA |
PU type
L(3) 0S5C1, X1 HA
Iy (4) RES —25 pA
“H"-Level Output VoH(T) Ports A, C to H of v
Voltage PU type
VOR(2) Ports A, C to H of v
PU type
VoRr(3) TOto T11, \
T12/511 to
T15/58
VoH(4) TOto TH1, Vpp—1.0 \
VOH(5) 4010 6.0 (Vpp—1.8 Y,
3010 6.0 |Vpp—1.0 v
“L"-Level Output 40t06.0 1.5 Vv
Voltage
30t06.0 05| Vv
I@U“n other ports is
. Aess than 1mA.
A JoL=6mA 4010 6.0 15| V
oL =1mA 3010 6.0 05| v
IgL in other ports is
less than 1mA.
“L"-Level Qutput Output Pch Tr OFF 5.0 190 362 760} pA
Current ; Voyur=3.0v
{Current flowmg Vp=—35V
pull-down restStGrJ
Output OFF-State Output Pch Tr OFF [3.0tc 6.0 30[ uA
Leakage C;zirrent VouT=VDD
Output Pch Tr OFF (3.0t0 6.0 —30 LA
T12/511 to VouT=VDD—40V
T15/58, 50 t0 57
i of OD type
Resrstane,q of : Ports A, C to H of 5.0 6 15 24| k0
MOS Transistor _ PU type
Pull-up Registanice RES 5.0 100 220 400 k0
Pull-down Resfstg:ri) TOto T11, 5.0 50 105 200§ kDx
P T12/811 10
T15/58, SO to 57
of PD type
Main Clock OSC tMXS 0SC1, 08C2 4.19MHz crystal 301060 30| ms
Stabilizing Period 0sC
tMCFES 0SC1, 0sC2 4.0MHz ceramic  |3.0t0 6.0 10| ms

Continued on next page.
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Continued from proceding page.

Applicable g Limits
Parameter S.YmbOI Pi?l';. Remarks Conditions VobplV] min typ max |Unit
Sub-clock OSC tsxs X1, X2 32.768kHz crystal [2.7to 6.0 s
Stabilizing Period 0sC
Serial Clock
Input Clock Cycle tckcyll) | SCKO, SCK1 Fig. 8 4510 6.0 LS
QOutput Clock Cycle tekeyl2) | SCKO, SCK1 Fig. 8 4510 6.0 LS
input Clock "L"-Level | tckp(1) SCKO, 5CKi Fig. 8 ; s
Pulse width (Note 2)
Cutput Clock tckU2) SCKO, 5CK1 Fig. 8 s
“L"-Level Pulse Width
Input Clock “H"-Leve! | togui1y | SCKO, SCKI Fig. B 1S
Pulse Width (Note 2)
Output Clock toKHI2) SCKO, SCK1 Fig. 8 s
“H"-Level Pulse Width
Input Clock Rise Time | tokp(1) SCKO, SCK1 Fig. s
Output Clock Rise 1CcKR{2) SCKQ, SCK1 Fig. us
Time
Input Clock Fall Time | tegptl) SCKO, 5CK1 Fig. 30| s
Output Clock Fall Time[ tckp(2) | SCKO, SCKi i 0.1| us
Serial Input
Data Setup Time tiIcK SI0, SI1 s
Data Hold Time tCKI S0, S us
Serial Output_| .
Cutput Delay Time - tCKO S00, SO1 05| us
Hysteresis Voltage VHYS 3.0t0 6.0 0.1Vpp \
Comparator Response | TRg 4510 6.0 50 us
Speed
Comparator Input VOFs VinE1.0V to 45t 6.0 +20 100 mV
Offsel Voltage vpp1.6v
VREF=1.0V 10
App—1.5v
Operating Current 1 AT9MHz x 11 451060 45 10 mA
Dissipation (Note 3) | high-speed
operation mode
(Tcyc=0.95us)
32.768kHz sub-
clock oscillating
419MHz x 1/2 401060 - 2.7 6| mA
high-speed
operation mode
(Tcyc=1.9us)
32.768kHz sub-
clock oscillating
419MHz x 1/32 3.0 0.35 0.7 mA
low speed 6.0 1.5 3 mA
operation mode
(Tcyc=30.5us)
32.768kHz sub-
clock oscillating
32.768kHz low- 27 0.035 012 mA
speed operation 6.0 0.4 1.2] mA
| mode
(Tcyc==61us)
4 19MHz main
clock stop

{Note 2} When using the internal clock, Teuwa and Tews (pins SCKD and SCK1) have a minimum pulsewidth of 0.92 us. This
value |s, however, dependent on the pull-up resistor and may, in some cases, be less than the above rating. The
value of the pull-up resistance should be selected to ensure a minimum pulsewidth for Tewsm and Tews that is
greater than the rated 0.7 us.

Continued on next page.
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Continued from preceding page.

{HOLD mode)

Parameter Symbol Applicable Conditions - Limits |
Pins, Remarks Vpo(V] min typ max |Unit
Standby Current IppsT(1) | VoD 4.19MHz main 2.7 4 18| pA
Dissipation (Note 3) clock stop 6.0 120 300 pA

32 768kHz sub-

clock oscillating

{HALT mode}
IppsTi2) | VDD Complete standby

No. 2577-13/28
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Fig

0SC1

0sc2

co1 =

!

1

0

X'talor L coz

ceramic I

resonator

Main Clock OSC Circuit

CX1 =

0OSC Mode | Maker Resonator CO01 | CO2
HC-43/u 22pF | 22pF
Tokye | CL=18pF
Denpa Drive leve!
4.194304MHz =100mwW
crystal OSC HC-49/u 16pF
Kinseki CL=16pF
HC-49/u 27pF
CL=24pF
CSA-4.00MG | 33pF
Murata Unres
4.0Mkz : CST-4.00MG*1 essary
ceramic -
resonator OSC Kyocera KBR-4.0MS E?DF
KBR-4.0MES™ esnsger_;f

The differential between CO1 and CO2 sho

+ 10%, including wiring capacitance.
*1: 3-pin ceramic resonator with on-chip

Vop

£

Fig. 5 Main Clock {(External Clock) Input

Unstabj

toscF

lizéd OSC

78

twOSCH

toscR

Waveform

32. 768K

crystal 5C o0pF

Trimmer

Lower limit of
operating Vpp

ov

X

MUY

Unstabilized OSC period N
I } Stabilized OSC
[ tsxs |

Fig. 4 Sub-clock OSC Stabilizing Period

|X1 X2|

External clock OPEN

Voo
- - Vik{g)

Fig. 6 Sub-clock {(External Clock) Input . .
Waveform

No. 2577-14/28



LC6b38D

{Note)
When the rise time of the power supply is 0, the
reset time becomes 10ms to 100ms at CRES=

RES 0.1 uF. .
J_ If the rise time of the power sﬂppTv s"long, the
Ores (=0.14F) value of CRES must be fixed sdrhat the r»e‘_ge‘t ime
;'L becomes longer than the mdi i
ing period.

Fig. 7 Reset Circuit

Voo

test point

tCKF

0.75Vpp (Input)
Vpp—1V (Output)

o

0.75Vop

0.25Voo

Fig. 8 Serial Clock Timing
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Notes for Program Evaluation
* When evaluating the LC6538D with the evaluation chip (LC6593, LC66PG38D), the following must be
observed.

f'é c Function
g2| Mem — —
58 Mass-production chip Evaluation chip
Ports C, D Ports C, D can be brought to | Port C and port D ¢can be must beas 5
output level | “H” or “L" in a group of 4 brought to “H" or “'L" by ecitied for
at reset mode| bits, CHL pin and DHL pin, re-
spectively.
Watchdog The presence or absence of | Whether or not to perform
reset time base timer-used watchdog reset function
function watchdog reset function can | with WDC pin can be
be selected. determined. E
Port output PU or OD can be selected in | Only Nch OD configica pﬁ |
5 | configuration | bit units, without pull-up resis e sistor (10kohm5} oh
€ | PU/OD ¥ chip gra_rd must be
c
L
3
[}
=
PU resistor PU resistor brought to Hi-Z PU resmﬁ) “being-
configuration | at “'L" output mode (Pch Tr is| resistos Whose lag!
turned OFF) : £
cyfrgnt continues flowing in PU
{féiﬁiﬁtor at “L" output mode.
Port output PD or OD can be selected in {CB593-applied evaluation)
configuration | bit units, ’ " External resistor (100kohms) on
PD/OD evaluation chip board must be
connected to necessary port.
{LC65PG38D-applied evaluation)
Resistor must be connected to
necessary port on application board.
Load power supply must be also
supplied on application board side.
Constants for {Crystal OSC), {Ceramic resonator
main clock 0sC)
External constants must be fine-
Q an chip in mrcuit adjusted according to service
8 nd characteristic. conditions.
5 may be made unstable | Refer to note given below.
; y,wiring capacitance.
% Constants for} fCrystal OSC} {Crystal OS5C)
< | sub-clock Different from mass- External conostants must be fine-

g production chip in circuit adjusted according to service
design and characteristic. conditions. Refer to note given below.
0OSC may be made unstable
by wiring capacitance.

Different from mass- ES, CS must be used to evaluate
preduction ¢chip in circuit characteristic in detail.
design and characteristic.
Different from mass- Standby current cannot be evaluated
production chip in circuit in detail. However, standby current
design and characteristic. can be confirmed roughly in the
manner shown below. Be sure to
L confirm standby current,
o ES. CS must be used to evaluate
% ) characteristic in detail.
% Operé‘fmg% Supply voltage range as Restricted to the operating Evaluation chip must be also used at
5 | voltage ™ | indicated in catalog range of EPROM, other LS| | Vpp = 5V+5% at which EPROM,
s ‘ other LS| are used. Therefore, Vpp =
% BV+5% only can be used for
=z evaluation of mass-production
MiCrocomMpuUters,
Operating Temperature range as Guaranteed temperature LC6593 and LCB5PG 38D must be
temperature | indicated in catalog range: 10°C to 40°C used at 10°C to 40°C for evaluation.
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< Confirmation methods for the standby function >

The standby current at the standby mode of the evaluation chip can be evaluated not exactly but approximately.

Then, do the following steps.

{a}) Confirmation of the standby state
Be sure to confirm whether or not the LS| enters the standby mode when t;h “stand
satisfied.

The following Table gives the current dissipation {typ.} at each mode as a gui

Mode Main clock (4.19MHz)
NORMAL, main clock 1/1 mode 0sC
NORMAL, main clock 1/2 mode 0sC
NORMAL, main clock 1/32 mode 0sC
NORMAL, sub-clock mode 0sC
NORMAL, sub-clock mode Stop Approx. 100uA to 300uA
HALT, main clock 1/1 mode 0S¢ Approx. 1mA
HALT, main clock 1/2 mode 0sC i'd
HALT, main clock 1/32 mode 0sC

HALT, sub-clock mode osc
HALT, sub-clock mode Approx. 50uA
HOLD mode Several nA to 300nA
Note 1) The current dissipation value
used for the EPROM power ¢
2) The current dissipation valie
are brought to "L leve
When brought to “H" value per pin increases by approximately 30uA.
3} The current dissipatic es by the value of current dissipated in the pull-up
resistor of IMO to IM‘?
IMO to IM7: The c;u,r‘rent di at " level increases by approximately 25uA.
4} The current diss i f HOLD mode are the values obtained when the EFROM is
removed, : : e P
5) All other pi

(b} Confirmation by he lo.

Your program must b i sthe current is not transmitted to the input/cutput ports prior to the

< OSC conistarits whén the EVABOO-TB6538 is used >

execution gff the H

f

When developing %ur program using evaluation chip board EVABO0-TB6538, adjust the capacitor value
according to the stray capacitance of the circuit because the crystal/ceramic resonator OSC constants for main
clock and the crystal OSC constants for sub-clock depend on the conditions for evaluation and the cable length,

etc.
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LC6538D INSTRUCTION SET (by function)

Symbol Description
AC : Accumulatar M1{DP)  Memory 1 addressed by DP £y (! :Contents
ACt » Accumulator bit t M2(DP) : Memory 2 addressed by DP — : U;‘ﬁsf;r and direction
CF : Carry flag P(DPL) : Input/output port addressed by DPL + Bdditiof.
CTL : Control register GPIDP) ! Pseudo port specified by DP - Fagi
MSTEN . Master interrupt enable flag PC : Program counter s *
DP : Data pointer STACK : Stack register Vi
E : E register TMO + Timer O W
bFn ;. Flag hit n TMOF : Timer 0 interrupt request flag
M1 : Memory 1 bAt,bHa.bLa : Working register
M2 : Memory 2 ZF < Zaro flag
Instruction coda cls Status fing,
o Mnemonic 5|8 Function |Hma¢’:‘ Remerks
i D;DgD5Dy |DyD20:1 D5 | @ [© Ei
E CLA Clear AC 1100|000 CO{!1|1V|AC~0C
g |cic Clear CF 11100001 |11 |cEr—o
E [s1c Set CF 1111 foaoe 1|
.g CMaA Complement AL r1 v 0l oy |t lac ~AD
g INC Increment AC 00 111 0 |1 |1 |AC —(AC) +1
E DEC Decrement AC ¢ o 1111 1] [ac —a0 —
& Rotate AC lelt [ aco—ICF1 &Ca0 1+
R ihrough CF GOO0CI000 T VI Al crasingy
E TAE Transfer AC 10 E [0 00 G o0 1 1 it |1 ]e—tagf 7
< | XAE Exchange AC with E [C 0 O 1 SO
£ |[iwm Increment M1 001 1 ZF CF
"::; DEM Decrement M1 001 1 ZF CF
E E SMB it | Set M1 data bit o000
5%
Reset M1 data bit
é.‘s‘ RMB bt | Res | i 001 01 BiBpi ZF
Bifiary addition of the AC contents and |
ab Add M1 to AC 0110 he f1(DP) contents is performed and ZF CF
- ;1 thé result is stored in the AC.
jinary addition of the AC, CF contents
ADC Add M1to ACwithCF [0 0 1 # and the M1 (DP) conternts is performed | 2F  CF
o “1 and the result is stored in the AC.
DAA P:C:;;.‘ t ::\l ust AC L | 6 is added to the AC contents, ZF
DAS 3‘“; :"Dal" a"":‘:llzft' AC 10 is added to the AC contants. 2F
The AC contents and the MT{DP) contents
g EXL Exclusive OR M1 10 AC _are:u;h.ésivu-ORed and the result is stored| 2F
) in the AC.
g The AC contents and the MT{DF] contents
¥ AND AND M1 to AC AC) A [M1(DP)] (are ANDed and the result is stored in the | 2F
£ AC
€ i The AC contants and the:M1{DP} contents
2 lon OR M1 1o AC AC —(ACHV [M1(DP]] i{?: Ohod and the resaly Hstarad i the | 2
- i
3 ———— The AC contents and the MT{DF} contents
§ CM Compare AC [MUDPIJHACH1 are compared and the CF and ZF are 2F CF
S sat/resat.
-% Compariwon result | CF | 2F
£ M1{DP]] >(AC) 0 5]
o MI(DF)] =(AC) ' 1
E MIDF}| < (AC) } ]
£ n T
£ The AC contents wrd the immediste
< Ci data Falalilp -HiACI+1 data |4lglytgy are compared and the 2F ZF CF
¥ and CF are set/reset.
Comparlson reslt | CF IF
Ialalylg>tali| 0 0
1alalylg =iaCi [ 1 1
Iyl 1y Ig<iALI 1 0
1T 100 |22 [OPO¥I3l0Ig The DP|_contents and the immediate
lalgliig dats t315111q ars compared. ZF
; g 3 iC with £ The immediste data 1515141 is loaded in
i .| rmmigdiate daga 110D flglalite |14t |AC=Islalilo the AC. zF *1
S ":'S;g_ig ACto M1 cooaloooll|t|MIHDP—(ACH The AC contgrits are stored in the M1{DP).
L ’ ]-_gkﬂd“*ng‘fja.;ﬁ"iw o 0001 1|1 |AC—[MIDR) .| The M1{DP) contents are loaded in the AC) 2F
Ta— : -— The AC contents and the M1(DF} Tra ZF s set/
w |¥Mdata Exm&ﬁ%‘“ﬁc with M1 1 ! O MaMiMo|1 |2 KAC)= [M1DP)] comtents are exchanged and then the scxorting o the
£ then modify DPy OPw <(DPy) ¥ DPy contents are modified with the 2F ot of (O3
g with immediate data . GMaMiMg | ponterts of (DPL) ¥ OMaM My YOMM My
B [x Exchange ACwith M1 [1 ¢ 1 o [c 0 0 o |1 |2 |tac) = [M1DP)) The AC contents and the MI{DP) contents I:::,:'.:‘;r
E are exchanged. ZF DP,, coments 0
E :':ﬂlirmol_mmc
i — The AC contents and the M{DF} Tha ZF is wet/romat
! X Er:(change ACWIRMI. |1 1 3 18t 11012 |APC| = [:"[DP)1] contents are exchanged and then the | ZF soconding 1o the
| 1then ngrement DPy DPL =(DP (1 + DP; contents are incremented +1. remit el {DP, *1),
i — nd the MTIDY Tha ZF it s
XD Exchange ACwith M, {1 1 1 1 |1 1 1 1 |1 |2 [1AC) =5 [MI(DP) e an ihn the | 2F okt

then decrement DP|

OPL ={DP1 =1

DP|_contents are decremented —1.

remst o ID#g -1}

Continued on next page.
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Continued from proceding page.

‘ Instruction code cle Status flag
Mnemaonic 5|8 Function Description Hectad Remarks
i D7Dg 05 Da D10, 01 Dg |2 |6 Hect
ATBL Read fable data from|{0 1 1 0|0 © 1 % |1 |2 |AC. E—ROM The contents of ROM sddrassed by the
: PC whose low-order B bits are re| 1W
program ROM {PCh E. ACI with the E and AC contenty are foadedin,
the AC and E. i i
5 LD2Z oala|Load DPHwith Zercand|s O O O [talz1vtn |1 |1 | DPa =0 ThelDPH alnd DP are Iondndmft#l?nnd ..
E] DP, wilh immediate DPL+—I3i211 1y tha immediate data 131514 15're
E data tespectively
e |LHI data|Load DPH with 01 00 Natztte |1 [V [DPH=—1a02111p
g immediate data
FRLE Increment  DPyL T Yot o [ [oR (DRI
E DED Decrement DP. 1 1o ft v 1|1 [DPC—={DPLI—
E TAL Transier AC to DP T 11 1 (01 1 1 |1 | |DPL=—(AL)
2|1 Transler DPLte AC |1 1 1 6 (1 001 |1 |1 [Ac—tDPLs
-
B [ xam Exchange ACwih DPx [0 0 1 0 [0 0 1 1 [1 [y [raci=(DPu
XAt Exchange AC with U to
c XAQ working register At T+ 1 G FQO QiQ O (1|1 [iaC) = {bAD)
'% XA 111 0f0 1:0 0 |11 ]1AaC) 5 {bA1)
-E XA2 T 11 0F1 0:10 0 (1|1 ](AC) Z(bAZ)
£ XAl 111 0f1 10011 (AC) = bAJ)
E XHa Exchange DPu with a taZand the Glfme;g& af
b XHO working register Ha Ve [1igto o |1 |1 [ioPe = oHOH I:Beo?xlfbf:ng%cord\gss
E-g XH1 V11 1 [1i1i0 0 |1 |1 | 1DPw Sl egistar ga‘-nném
.E E XLa Exchangs DP, with eglets and u:;c Er?m"f' of
stking refister La agé anged. La is
g XLO working register La LR o ssigned either of bLD t6'bL1 eccording
= XLt 111 o1 [ 10 k%%ppecliled rgglswr bank b.
SRBA Set Register 111 o[ The bank value, spemned by the $B instruc-
Bank Address non is set in tHe régister bank flag.
SFB {lag| Ser 11ag bt 010 1 |B3B:BI1Bo |1 'TheflagspecihedwnhB B4B1Bq of
9 o o 3b2B1 B0 specnimd reglster bank b?s 3&[1 0
RFB flag| Reset flag b O 00 1 |BaBzBIB Thejag specified with B3B5B1 By of 2F Tha flags ere
P spitcified register bank b s feset. divided into
e 16 groups of
g QOFQ to OF3,
k- OF4 10 OF7 --
2 -, 3FB to
E 3F11, IF12
= 10 3F15. The
s ZF is
'5 sel/reset
1 according 1o
£ the 4 bits
E including a
single bit
13 specified
w with
immediate
data
B3B2B4Bp.
JMP addr [ Jump o the cur PE —PC12PCH Arump to the uddrass specified with the H the BANK snd
ba nf tof FC) aPC. {or '11] end immediate data f::::a:‘;:u;:..
PioPaPsP?PgPs P10 '4PgFyPgPesPaP3F P 1 Py occurs. woly, the bank is
P4P3P2P1 PO shanged
- A jump to the addrest spacified with
JPEA PCivo HEACH 1 contents of the PC whowm low.order
2 B bits are replaced by tha E and AC
2 contents occurs.
E CZP addr STACK ~— (PC)+1 A subroutine in page 0 of bank O is called.
_E PC12-6, PC1 ~p =0
2 PC5~2—PaP2P1Po
E CAL addry ( | IPIOF’Q Pa |2 |2 | STACK=(PC)+2 A subroutine in bank 0 is calied,
-s gPaPzP1Po PC12-0 — Q0P10P9Pa
E PIPEPSPaP3P2P PO
3 001 0|1 [1|PC—ISTACK A return from « subrouting occurs,
00 1 0|1} {PCe—(STACK) A return from un interrupt service routine | z¢  CF
CF ZF «—CSF.25F | oo
1101 |1 [ |PCu—{PCiit The bank of ROM is spacified, The
GPOP) psaudo port is specified. The AAM2 is
M2(DF) specified.
1 ni |11 [PCyRCH—~l0 The bark of ROM is spacified. The bank
RBF — hlo of working register, flag is spacified.

Continued on next page.
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Continued from preceding page.

£
-E Ingtruction code ¢ B
En Mnemonic % g Function Description Status fiag Remarks
11 D3 DgD5Da [D3 D201 0g | @ aHected
BAl addr | Branch on AC bil 011 1(00nite[2]|2|PCr-c~ P?PEPsPa lLl_simI:dt_:‘n o; the Atg ;p.lcrriaq!fyfit: Mnamonic is BAD
, the immadiate data Tylg is 1, a BFing o WAD sosmding
PiPgPsPa|PaP2P1PO _PJ P2P1Pp 16 the sddress specified with the Immeti 20 the vakus o 1.
oACt=1 cata PyPgPLP 4P 3PP Po withiin th
page ocoury, &
BNAt addh| B h —p It u single bit of the AC specilied with Mremonic i BNAD
1| Branch on no AC b1t 10 O 1 1 [0 O1a1g|2|2|PCr-o—PrPePsPa | L0 e data tytyisd, a bra 0 BNAJ cording
PrPePsPa|PaP2P1Po P3P2P1Po | 1ng address spacified with:the immedists the vewe of L
it ACt=0 dats PPgPgP 4P oP 0P B within 5
page ocours. & )
BM1 addr | Branch on p1 bi 011 1|0 11t(1g]|2|2]|PC?~0~PrPsPsPys | If asinglebit 1h,g,e'il|1[DP),u 5y J,ai“;-yhuh:mm
PIPsP with the immgdiate dsta ty}3 M3 socond ing 1o
eFaPa|PaPzPIPo PaPrFi Po | branch 10 1hé address specil wheott,
it [M1(DP, 1110f] = 1 immediatg tath P7PgPgP o
) . within the s £
BNMt addr| Branch on noMIbi [0 0 1 1 |0 11 1g |2 |2|PCr~o—PrPsPsPa | Ifasiny oo
PrPsPsPa| P Pz P Po PaP2P1Po brahelt g :mmau."
it [MIDP, t10)] =0 ifimediate desa PaPeFgf
thin the s ¢
BP1 addr | Branch on Port bil ¢ 11111 Otyto|2(|2]|PCr~o—P7PgPsPy Sinemanic ls $P0 s
P7 Pg Ps PejPaP2P) Po PiPzP1Fo :’;:":N'“’"
d (PIOPL Litg) 1=
@ .
BRR
T | BNPu addr| Branch on no Por bit [0 0 1 1 (1 0 tatg (2 |2 limiil ik
-‘é P7 Ps Ps Pa| P3 P2 P1 Pg tow vt
=
B : _
2 |BC agar | Branch on CF ovr iz ]2 I:qd:@hf a'i't":'c"tm‘u
P1PePsPa [PaP2e1Po immediate datd PyPGPEP4P3PaP1Pg
*"| within the samie pags occurs.
It the CF 0, » branch 1o
BNC addr | Branch on no CF 001 1k |2 |F|RTre-PrpspsPY _i_{he e’ svectfiod. with the
Pi1PePsPa PaPyP1Po E 2Pt Po -‘mmu{‘gﬂ’l ata PTPBP5P4P3P2P1PU
: : withirl the same page occurs.
h It the” ZF i 1, a branch to
BZ aadr | Branch on ZF o 11 5P |the midress soecified with the
P1PsPsPa 1Po | ishmediste data PPgPgPPaPoPyPg
within the same page occurs.
¥ 14 te ZF s O, a branch to
BNZ addr| Branch on no 2F '(:) ;? F: F: F:f; ; 0 ihe addrass tpecifisd with the
1PePsPa |PaPaPi Po immediate dsta PyPgPgPaP3PoPyPg
within the same page occury,
F al flag b If the immediate data nananqng: ;
BFn adar | Brancn on flag bil specified flag bit of the 16 Jlags et o
specified register bank b is 1, a branch to (b valur of 1.
the address specified with immediate
data P7PgPgP4PaPaP1Pq within the
sama page occurs.
h | If the immadiate data nynanyng- "
BNFn acdr| Branch on no f13g PrPePsPa | o it lag bit of the 16 Tlags bt e oging
. ot PaP2P1Po | gpecified register bank b is 0, a branch 1o 16 tha valus of .
=0 the address specified with immediate
data P7PgPgP 4P5P2P {Pg within the
$ame page ocours.
P Input port 1o AL C - [PIDPY)] or | The contents of port PF(DPYor pseudo .| 7F
» [GP(DP}} or [M2(DP)] port GP{DP) or RAMZ are Toaded in the
E . AC.
E oP Qutput AG: P{DPL) or GP{DP) or The AC contants are output 1o port
5 M2{DP} — (AC) P{DP} or pséudo port GP{DP) or RAM2,
th -
£ P{DPL B1Boj or A single bit inMpgn P(Dl:l_)dor pseudo pert | \_m..nm::dan.;..?m
5 GP(OP, B1Bo) or GP(DP) or RAM2 specified with # ¢dcutsd, the
é. MZ((DP. Ble);t -1 immadiate data 81Bg is set. ki
Q
b P{DFL. B1Ba} or A single bit in port P[DP| ) or pseudo port | ZF WhtA this inmrrion
2 GRDF. BB o GP{DP) or RAMZ specified with it anmouted, 1he E
£ MZ(DF; B1B2) — 0 immediate data B4 By is reset. oAty ey dests oyl |
- The irmediate data BgB4BBg-specified
' 10022 Cﬂﬁg_l:!EthlB.\_B? 1 bits of the contrel regissterz(indigidual 2
838281 Bo or interrupt enable flag) or the master
interrupt enable flag is set.
BaB2B1Bo — The immediate deta BzB5 B 4Bo-specified »*
r 11001292 g:kﬂSTaEPIJ __3 0 bits of the control regis?'tm;(irldieidual zF 2
g Bigz8' 80 i interrupt enable flag) or the master
*5 interrupt enable flag is reset.
1 ~ {E), {AC, The E and AC contents are loaded in the | TRMOF
E Dot ;mg'; _ic',( ! timer 0. The TMF is reset.
i
& o 1 1 0|1 ]} Ha Hod The standby mode is entered.
NOP No operalion 0000|000 0/[1|1|No operatran No operation is parformed, but | machine
cycle is consumed.

*1 If the CLA instruction is used consecutively in such a manner as CLA, CLA,

following CLA instructions are changed to the NOP instructions. This is also true of the LI instruction.

*2 B3B2B1Bp = 0000B to 10008

, the first CLA instruction only is effective and the

No. 2577-20/28



LCB538D

LC6538D Option Code Specifying Method

General Description
It is requested that you should submit to us various mask options of the LC6538D together with the program
code which are stored in an EPROM, ' .
By using cur cross assembler for the LCB538D, the option code can be specified intéractively and stored in the
EPROM. ‘ :

If our cross assembler is not used, specify the option code as shown below. (THig i
where the cross assembler is created.) ’
The Type No. of the EPROM to be submitted is 27128,

EPROM address map

COO0OQH

Option code area

m Always write 00" in this shaded area.
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Option Code Contents

27 20
2000H [0 [ [ ToJoTe]o]
g il e i = Always write "0".

= Port C output level ati

- 0 “L™-level
1 “H#léve! ot

27 20
2001H [o]ofolofofolo]o]
\, /
I
Always write 0",

27 20,
2002H | PAs | PA; | PAr | PAD

00 Nch open drain output
01 Output with pull-up MOS

10 .
11 ]No allocation (not selectable)

« PortC output configuration select
00 Nch open drain output
01 Qutput with pull-up MOS

:?}No allocation (not selectable)

« Port D output configuration select
Q0 Nch open drain output
01 Qutput with pull-up MOS

1?}No allocation {not selectable)

Continued on next page.
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Continued from preceding page.

27 20
2006+ [0]0] PE2 | PE1 | PEg |

[ I 4\
T

Always write 0"

27 90
2007H [ PFs | PF2 | PF1 | PFo |
‘ L f « Port Foutpﬂg confi
- Q0
27 20

2008H | PGy | PG | PGI | PGy |

D7
2009H | PH [ PHy | ¢

4 4 output configuration select
00 Nch open drain output
01 Qutput with pull-up MOS

::?}No allocation (not selectable)

= Digit-only pin output configuration select — (1)

00 Pch open drain cutput

01 No allocation {not selectable)

10 Qutput with pull-down resistance
11 No allocation {not selectable)

« Digit-only pin output configuration select — (2}

00 Pch open drain output

01 No allocation (not selectable)

10 Output with pull-down resistance
11 No allocation {not selectable)

Continued on next page.
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Continued from preceding page.

27 : 20
200cH [T [Tio] 19 |78 ]

[ ]

#ulii-dﬁqﬁggn resistance
n (not selectabley

27 20
2000H [ is/sa] Tasg [riz/sio[riersn]

[

| ’ - Digit/seg

drain, u put
tion{nbt selectable)

97 p0
200EH | S8 | S2 | S1 | SO |

1 :

@17 No allocation {(not selectable)
0 Qutput with pull-down resistance
11 No allocation (not selectable}

27
200FH | S7 | S8

!

ent-only pin output configuration select — (2}
00 Pch open drain output

01 No allocation {not selectable)

10 Output with pull-down resistance
11 No allocation {not selectable)
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Notes on Programming

® In this section, we shall describe the notes on developing programs for the LC6538D microcomputer.

Item

Function

System clock

System clock
mode

One of the following clock sources can be selected on your

program as the system clock source for the LC6538D

microcomputer.

@ Main clock 1/1 mode (Tcyc=0.95us)

@ Main clock 1/2 mode {Toyc=1.9us}

(® Main clock 1/32 mode {Teyc=30.5us)

® Sub-clock mode (Teyc=61us)

{Note} Main clock: 4.194304MHz
Sub-clock: 32.768kHz

System clock
select

The system clock source can be selected by setting ata in p

the clock mode flag (CMF: 2 bits) of the system ¢ gk:‘contpéi
register. i

CMF Mode

0 Main clock 1/32 mede (at the: reset}
1 Main clock 1/1 mode
2 Main ¢lock 1/2 mode
3 Sub-clock mode

Main clock
oscillation
halt/start

ck osgﬂla’hon is stable or the
finals are sent from

aF
flag‘set to "0"
THeyclock mode newly selected
bwhe CMF flag is actually
tivated up to 64/fggc cycles
ater after data is set in that
flag. To change high-speed
mode to low-speed mode and
then start the standby mede,
execute the HALT instruction
after the buffer time elapses.
Clock modes should be
changed, with supplied voltage
at 4.0V or greater.

The main clock
setting data i
register.

atrolled by
& clock control

If one of the main clock modes
is selected as the system clock
source, you must not set the
AMSTPF flag to 1"

Set the 4MSTPF flagto "1
after the sub-clock mode
becomes actually activated.
That is, you have to set the flag
to "1 after the sub-clock mode
is specified by the flag data and
then becomes activated after
the buffer time elapses.

To change the main clock halt
state at the sub-clock mode to
one of the main clock modes,
set the 4MSTPF flag to 0"
and wait at least until the main
clock oscillation becomes stable.
Wait for tpgxs or McFs cycles.

ong blocks are forced to stop their functions when
|éwispeed operation mode {main clock 1/32 mode or
ock mode) is selected.

Item Contents

If data is input to the accumulator
{AC} from port B, O (zero} is input to
the AC.

The contents of the H counter are
cleared.

Not to support dynamic display
mode operation

FPort B
{comparator input)

H counter

Display controlier

Do not use the blocks at the left
column during the low-speed
operation mode.

Note that the low-speed
operation is selected at the
system reset,

Continued on next page.
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Continued from preceding page.

Item

Function

Notes

HALT mode
activation/release

{Activation)

The HALT mode can be activated by executing the HALT
instruction when the SLPF flag of the standby control regis-
ter has been already set to "0"'. However, the HALT instruc-
tion will be processed egually as the NOP instruction when
the following HALT mode release conditions are satisfied.

(Release}
@ Reset
@ The PE2/START pin signal level is “H" with the WG2

® If you want to release the HALT
mode by using the PEg/START
hi H"\lgvel signal or interrupt
rele eslg“nal set the WG2 or
WGE} flag® pnor 7] the execution

L
B {3 The interrupt release signal is delivered with the WG
E (® The overflow signal is generated by the time base ti
2 circuit.
E
& | HOLD mode {Activation)
@ | activation/ The HOLD mode can be selected by executing t
release instruction with the SLPF="1"

(Release)
Reset

exgtution of the HALT
imstFuction for activating the

ever output logic “1” to bit 1
of the standby control register
{STBC). -

Watchdog timer
reset (effective
only if the
watchdog timer
function has been
selected by
option)

The time base timer can be
cause watchdog reset to

You have to create a routine
which allows the TBF flag to be
reset every program-defined
time cycle {0.5sec. max.).

® The clock which has been
already in operation must be
selected as the time base timer
source.

o [f the time base interrupt request

flag {TBF} is set to “1" prior to

HALT activation, the HALT

mode release signal triggerad

by time base overflow signal
and watchdog reset signal are
to be generated at the same
time.’

To avoid the generation of

watchdog reset signal in the

above case, there are two
methods as follows:

(@ Reset the TBF flag
immediately before the
HALT instruction is
executed.

or

@ Set the time base interrupt
enable fiag {(TBEN) and HALT
release enable flag (WG3}
before the HALT instruction
is executed.

Interrupt

There are 8 interrupt enable flags, which are assigned to
8 interrupt sources. These flags are set to enable inter-
rupt requests by SCTLO to SCTL7 instructions. Note that
two or more flags cannot be set at a time,

& All the interrupt enable flags are set to disable interrupt
at the reset mode.

e The interrupt enable flags are
not reset after interrupt
processing is carried out. If you
want to reset interrupt enable
flag, you have to use the RCTL
instruction.

® All the interrupt enable flags
are reset when the HOLD mode
is started up. You have to set
necessary flags after the HOLD
mode is released.

Continued on next page.
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Item Function Notes

Interrupt request | ® There are 8 interrupt request flags, which are assignedto | # These flags are not reset even

flag B interrupt sources. after interrupt processing is
Four interrupt request flags are assigned as an interrupt carried -t ‘
extended register. That is, 8 interrupt request flags are fi
assigned as two internal extended registers. Therefore,
these registers can be accessed by executing the BANK
and IP/QP instructions consecutively. If you input data to
the accumulator [AC) from one of these registers, you can
use the BANK and IP instructions consecutively. If you
output data to one of these registers, you can use the
BANK and QP instructions consecutively. However,
cannot set any bit of the internal extended register,, At ybu
are to reset some bits of the register, set data of Ofor
them but 1 for other bits in the accumulator and Qutput
the data to interrupt request register by executlng the
BANK and QP instructions consecutively. ;

® Flags other than timer 1 interrupt requestflag (TM1
set to “0" at the reset mode. '

Interrupt

%’PB/ PB Anstructions.

start, respectively.

H you want to use these pins as
VREEQ. VREF1. and START, you
have to output logic "1 to the
PEqQ. PE1. and PE3. (At the reset
mode, the PEg to PEg pins are all
setto "1")

PEQ/VREFQ | Port Eg and Eq can be also used as,
PE1/VREE1 | voltage input pins VREFQ and VREE

PE3/START | Port Ep can be also used as th
START. ¢

Port E
o
o
<
2
o

PFo/Slg Port Fgpand Fq,and F
PF1/500 SCKO pins for serial
PF2/SCKO

PF3/INTO

If you want to use these pins as
SI0, SO0, SCKO, and INTO, you
have to output logic “1” to the
PFo, PF1, PF2, and PF3. (At the
reset mode, the PFo to PF3 pins
are all setto “1")

Port F

PGp/ S ® If you want to use these pins as
SI1, SO1, 8CK1, and INT1, you
have to output logic 1" to the
PGg. PGq. PG, and PG3. {Atthe
reset mode, the PGO to PG3 pins
are all setto “1".)

Port G

@ If you want to use these pins as
DACO, CACT, and SQR pins, you
have to output logic 0 to the
PHg. PH4, and PH2. (At the reset
mode, the PHp, PH{, and PH2
pins are all setto "1".)

e If you want to use these pins as
HCNT, you have to output logic
“1" to the PH3. {At the reset
mode, the PH3 pin is set to ""1".}

Notes on use of common ports

Continued on next page.
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Display controller

Item Function Notes
Operational When the CPU has entered low-speed operation mode (main | ® When low-speed operation mode
status at system clock 1/32 mode or sub-clock mode}, dynamic display mode is employed do not select the
clock selection operation is not successfully carried out.

Operational Dynamic ® Segment output pin----"H"'-level output at
status at display mode all the pins
standby mode ® Digit output pin----Unpredictable
® Fixed address output pin------Keeps old
contents

Static display | ® S01t0 57 pins---"M"-level output at alls
mode pins
® TOto T11

T12/811 to T15/S8 ping------

Display OFF
mode

‘S«ponmblllty and indemnify and defend SANYD ELECTRIC COo, LTD, its afflhates
d distributors and all their officers and employees, fointly and severally against any
mis and litigation and all damages, cost and expenses associated with such use:

any responsibility for any fault or negligence which may be cited in any such claim or
n SANYO ELEGTRIC CO, LTD. its affilates, subsidiares and distributors or any of
icers and employees jointly or severally,

e
B Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for volume production. SANYQ 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.
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