Ordering number:EN  4363B J

CMOS LS|

LC6527N/F/L, 6528N/F/L

- Overview

SINGLE-CHIP 4-BIT MICROCOMPUTER FOR
SMALL-SCALE CONTROL-ORIENTED

APPLICATIONS

The LC6527N/F/L, LC6528N/F/L belong to our single-chip 4-bit microcomputer LC6500 series fabicated using
CMOS process technology and are suited for use in small-scale control-oriented applications. Their basic architecture
and instruction set are the same. Application areas include the standard logic eircuits and applications where the
number of controls is small. The LC6527N/F/L, LC6528N/F/L have relation to the LC6527C /B, LC6528C/H. The C
version can be replaced by N version, and the H version by F version (a part of the function is different). The L version
is added as a low voltage version. The following show the careful difference of C and N version when you replace C

version with N version.

C version N version
Operating Temperature -30°Cto +70°C -40°C to +85°C
1-pin C oscillation exist not exist
= [400kHz MURATA C1=C2=330pF C1=C2=220pF
7 R=00 R=2.2kQ
G [800kHz| MURATA C1=C2=220pF C1=C2=100pF
g R=00 R=2.2KQ
5 KYOCERA C1=C2=220pF C1=C2=100pF
g R=0Q R=00
8 IMHz MURATA C1=C2=220pF C1=C2=100PF
v R=00 R=22kQ

* 2.pin CR fized-frequency oscillator with
small frequency tolerance.
** Other options shown in table on the left.

(Note) The suffix of recommend oscillation is changed C version and N version, but the characteristics are no change.

Features
1) CMOS technology for a low-power operation (with instruction-controlled standby function)
2) ROM/RAM

5) Instruction cycle time of 0.92ps (F version)

LC6527N/F/L ROM : 1K x Bbits,

RAM : 64 x 4bits

LC6528N/F/L ROM :0.5K x 8bits, RAM : 32 x 4bits
3) Instruction set : 51 kinds selectable from 80 instructions common to the LC6500 series
4) Wide operationg voltage range form 2.2V to 6.0V (L version)

SANYO Electric Co., Ltd. Semiconductor Business Headquarters
TOKYO OFFICE Tokyo Bldg., 1-10,1 Chome, Ueno, Taito-ku, TOKYO, 110 JAPAN

Continued on next page.
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_LCB527N/F/L, LCB6528N/F/L

6) Flexible I/O port

Continued from preceding page.

* Number of ports : 4 ports/13 pins max.
: Input/output common

* All ports

Input/output voltage 15V max. (open drain type)

Output current 20mA max. (sink current) (LED direct drivable)

» Option selectable for your intended system

A. Open drain output, pull-up resistor : Single-bit select for all ports

B. Qutput level at the reset mode
7) Stack level : 4 levels
8) Timer : 4-bit prescaler + B-bit programmable timer
9) Clock oscillation option selectable for your intended system
¢ Oscillator option ; 2-pin RC oscillaion (N, L version)
2-pin ceramic resonator oscillation, 1-pin external clock input (N,F,L version)

« Predivider option : No predivider, 1/3 predivider, 1/4 predivider (N, L version)

Function Table

: 4-bit select of H/L level for port C/D

Item LC6527N/28N LC6527F/28F LC6527L /28L
> ROM 1024 x 8 bits (27N) 1024 x B bits (27F) 1024 x 8 bits (27L)
g 512 x 8 bits (28N) 512 x 8 bits {28F) 512 x B bits (28L)
2 RAM 64 x 4 bits (27N) &4 x 4 bits 27F) 64 x 4 bits 271)
32 x 4 bits (28N) 32 x 4 bits (28F) 32 x 4 bits (28L)
25| Instruction set 51 51 51
£
ac Timer 4-bit prescaler + 8-bit timer 4-bit prescaler + B-bit timer 4-bit prescaler + 8-bit timer
58 | Stack level 4 .4 4
o) _:E: ' Standby function Standby avajlable Standby available Standby available
by HALT instruction by HALT instructen by HALT instruction
§_ Number of ports [/013 max. [/0 13 max. [/013 max.
E 1/0 voltage 15V max. 15V max. 15V max.
3 Outpult current 10mA typ. 20mA max. 10mA typ. 20mA max. 10mA typ. 20mA max.
?_a' [ /O cireuit configuration{ Open drain (N channel) or pull-up resistor-provided output selectable bit by bit.
£ |Output level at reset mode | "H" or "L" level selectable port by port (port C, D only)
o Minimum cycle time 2.77us (VDD24V) 0.92us (VDD24.5V) 3.84us (VDD22.2V)
o5 6.0us (VDD23V) '
£ @ Supply voltage 3to6V 4.5to 6V 2206V
©  [Current dissipation 2.5mA typ. 4dmA typ. 2.5mA typ.
& Resonator RC (850kHz,400kHz typ.) RC (400kHz typ.)
g ceramic {400k, 800k, 1IMHz, ceramic 4MHz ceramic (400k, 800k, 1IMHz,
2 4MHz) 4MHz)
predivider option 1/1,1/3,1/4 1/1 1/1,1/3,1/4
Other Package DIP18, MFP18* DiP18, MFP18* DIP18, MFP18*

is determined.

* MFP18 : under development

(Note) Information on the resonator and oscillation circujt constants will be presented as soon as the recornmended circuit
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LCB527N/F/L, LGE528N/F/.

Pin Assignment Package Dimensions
LC6527N/F/L 3007A
LC6528N/F/L {unit : mm)

osct[1] 18] oscaPHo

TesT[2] Ij?j PD3
vss[3] 16] PD2
FES 4 ] [15] PD1
Pao[5 | 14] PDO
PA1[6 13] Pca
pA2{7 ] 12] PC2
PA3 8| 1] Pe
voo (9] 10] PCo

Common to DIP » MFP

Do not immerse the package in the solder
dip tank when mounting the MFP on the substrate,
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(Note) The packege is the reference figure without the description of the rank, Please inquire us for the formal package,
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LCE527N/F/L:1.CE528N/F/L

Pin Name ‘
05C1,05C2 : C, R or ceramic resonator for OSC PHO : Input/output common port HO
RES . Reset TEST : Test
PA 0-3 : Input/output common port A 0-3
PC0-3 : Input/output common port C 0-3
PD0-3 : Input/output common port D 0-3
System Block Diagram

LC652TN/F/L, LC6528N/F/L

PAQ-3 PCO-3 PDO-3 PHO 0SC2 st
@ @ @ @ Note 1°| Note 1l

<—o TEST
Port A PortC PortD PortH 0SsSC =
or (o} o] (—'—O HES
EO R | S < VoD

0 BUS | <—o0 VSS

RAM PC ROM
(Note 2) STACK 1 (Note 2)
STACK 2
STACK 3
/O Buffer DP STACK 4 ]
[ @ @ SYSTEM BUS ﬂ U J
E A | ALU STS | ™
x CF | zF | T™F
A A

Note 1. The PHO pin or OSC2 pin is selected by the mask option.
Note 2. LC6527N/F/L ROM : 1024 bytes  RAM : 64 words
LC6528N/F/L ROM: 512bytes RAM :32 words
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LG6527N/F/L, LCB528N/F/L

” Development Support Tools —_
The following are available to support the program development for the LC6527, LC6528.

(1) User's Manual
"LC6527, LC6528 User's Manual” No. 24-6016 ('86.10.1.)
Note : Do not use "LC6523 Series User's Manual” No. 16 A-7015 and No. 16-9064.
{2) Development Tool Manual
For the EVA-800 or the EVA-850 system, refer to "EV A-800. LC6527, LC6528 Development Tool Manual”.
(3) Development Tools
A. For program evaluation
1. Piggy back (LC65PG23/26)
2.23T27 ; The pin-to-pin conversion socket for the piggy back LC65PG23/25.

B. For program evaluation

25 TO 27 ; The pin-to-pin conversion socket for EPROM built-in microcomputer (LCE5E29)

.Note. For notes for program evaluation, do not fail to refer to '4-3. Notes when evaluating programs' in
"LC6527, LC6528 User's Manual”.

o EVA-410 or EVA-420 EPROM (2732 , 27B4)

>

™ /7
L CN-1
EPROM FAP-40-03%2
De_Jp
LC6596
NFP-30A-0112
FAP-20.03#2 {34A)
CN
FAS-20-03B Piggy back
LC65PG2326
&
W 2.54mm plich
/ fial cable
i 1 pin
2.54mm pitch
DiP18

FGP-20-01#2 removed the 1¢ pin and 11 pin ¢an be
used for the DIP18, G

. . . Conversion board
Fig. 1 Evaluation kit terget board 23727

(EVA-TB6523C/26C/27C /28C)

I
1!

Fig.2 Program evaluation
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LCB527N/F/L, LCB528N/F/IL.

C. For program development (EVA-B00 or EVA-850 system) ——
1. MS-DOS for host system (Note 1)
2. Cross assambler...... MS-DOS base cross assembler ; <L C85S, EXE>
3. Host control program
4. Evaluation chip : LC6596
5. Emulator : EVA-800 or EVA-850 emulator and evaluation boards EVAB00-TBE527/28

D. For program development (EVA-86000 system) under development
Appearance of Development Support System

*Host processar conlro! program
*LC655.EXE cross assambler

F———
- M B

MS-DOS parsonal computer

EVA-800 or EVA-850
amulator (note 2)

LCB596
\', ohg
CABLES Y. N
i

\ / F&-20
\'i
\/ SAP20
1 pin I
Remove the 10 and 11 pln, and use for DIP18

User's application board

Evaluation chip board
EVAB00-TBB527/26

(Note 1) MS-DOS : Tradmark of Microsoft Corporation .
(Note 2) The EVA-800, EVA-850 are general term for emulator. A suffix (A, B,...)is added at the end of EVA-800

and EVA-850 as they are improved to be a newer version. Do not use the EVA-800 and EVA-850
with no suffix added.
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LCE527N/F/L, LC6528N/F/L

Pin Description

PinName |Pins| 1/0 Function Option Reset Mode
VDD 1 — | Power supply - —
V5SS 1 —
0sC1 1 Input « Pin for externally connecting RC,| 1) 1-pin external clock input _
ceramic resonator for system 2) 2-pin RC OSC
clock generation. 3) 2-pin ceramic resonator
» For 1-pin external clock input, O5C
the PHO/OSC2 pin is used as 4) Predivider option
1/0 port PHO. 1. No predivider
s For 2-pin RC OSC, 2-pin ceramic| 2.1/3 predivider
resonator OSC, the PHO/0OSC2 3.1/4 predivider
pin is used as OSC pin OSC2.
PAOtoPA3 | 4 | Input/ | »1/Oport AQto3 1) Open drain type output |*"H"output (Out-
output 4-bit input ([P instruction) 2) With pull-up resistor put Nch transis-
4-bit output (OP instruction) 1}, 2) : Specified bit by bit tor . OFF)
Single-bit decision (BP, BNP
instruction)
Single-bit set/reset (SPB, RPB
instruction)
» Standby is controlled by PA3.
* The PA3 pin must be free from
chattering during the HALT
instruction execution cycle.
PCOtoPC3 4 Input/ *[/OportCOto3 1) Open drain type output | » "H" output
output Same as for PAD to 3 (Note) * "L" output
= Option permits output at the 2) With pull-up resistor {Option -
reset mode to be "H" or "L". 3) Cutput at reset mode:"H" selectable)
{Note) No standby control 4) Output at reset mode:"L"
function is provided. * 1), 2): Specified bit by bit
¢ 3), 4): Specified ina
group of 4 bits
PDOto PD 3 4 Input/ *[/Oport DO to 3 Same as for PCO to 3 Same as for PCO
output Sameas for PCOto 3 to3
PHO/OsC2 | 1 Input/ » [/O port HO Same as for PAO to 3 Same as for PAQ
output Same as for PAO to 3 (Note) to3
* Single-bit configuration
* For 2-pin OSC, this pin is used
as the OSC2 pin, providing no
function as I/O port.
{Note) No standby control
function is provided.
RES 1 Input « Systen reset input
e For power-up reset, C is con-
nected externally.
» For reset restart, "L" level is
applied for 4 clock cycles or
more.
TEST 1 Input | » LS[test pin
Normally connected to V55
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LCB527N/F/L, LCB528N/F/L

QOscillator circuit option

resonator I
c2

Option Name Circuit Conditions _ etc.
1. External clock 03¢ The PHO / OSC2 pin is used as port
> ) o—— PHO.
2. 2-pin RCOSC Caxt OIEL 1 I—D"_"’— The PHO / OSC2 pin is used as OSC
I % L] dt> pin O5C2, providing no function as
PH: 105062 ot
e (] port.
Rext | @
3. Ceramic A gsc! The PH 0 / OSC2 pin is used as OSC
resonator OSC nl;'_{ ! pin OSC2, providing no function as

D'q—ﬂ'
I—_'L'vviﬁsczf o

port.

Predivider Option
Option Name Circuit Conditions, etc.
1. No predivider » Applicable to all of 3 OSC options.
(/1 » The O5C frequency, external clock do not

I ot exceed 1444kHz. (LCE527N, 6528N)
g - E g’ » The OSC frequency, external clock do not
exceed 4330kHz. (LC6527F, 6528F)
* The OSC frequency, external clock do not
exceed 1040kHz. (LC6527L, 6528L)
2.1/3 predivider ] *» Applicatable to only 2 OSC options of
D_:El fose “ - g ‘E external clock, ceramic resonator OSC,
D_§ produvier £ s * The OSC frequency, external clock do not
L L exceed 4330kHz.
3.1/4 predivider R RERE Applicatable to only 2 O5C options of
O 8 tose —oze TE ‘.% external clock, ceramic resonator OSC.
(1 2 prediicer F &| | The OSC frequency, external clock do not
— exceed 4330kHz.

Note : The OSC option and predivider option are summarized below. Full care must be exercised.
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LC6527N/F/L, LCE6528N/F/L

Table'of OSC, predivider-Option of LC6527N /28N, 27F /28F and 27L./28L

LCe6527N, L6528N

Circuit Configuration Frequency Predivider Option [VDD Range Remarks
(Cycle Time)
Ceramic resonator O5C 400kxHz 1/1 (10 ps) 3o 6V Unusable with 1/3, 1/4
predivider
800kHz 1/1 (5 ps) 4to 6V
1/3 (15 ps) 4to 6V
1/4 (20 ps) 4to 6V
IMHz 1/1 (4 ps) 4to 6V
1/3 (12 ps) 4to 6V
1/4 (16 us) 4to 6V
4MHz 1/3 (3 us) 4to 6V | Unusable with 1/1 predivider
1/4 (4 ps) 4to BV
1-pin external clock 200k to 667kHz 1/1 (20 to 6ps) 306V
600k to 2000kHz 1/3 (20 to 6us) Jto 6V
800k to 2667kHz 1/4 (20 to 6us) 3to 6V
200k to 1444kHz 1/1(20t0 2.77us)| 4to6V
600k to 4330kHz 1/3(20t0 2.77us) | 4to6V
800k to 4330kHz 1/4(2010 3.70us) | 4to 6V
External clock by 2-pin Same as above
RC OSC circuit
2-pin RC Used with 1/1predivider,recommended | 3106V
constants. [f used with other than 4to 6V

recommended constants, the frequency, predivider
option, VDD range must be the same as for 1-pin

external clock.

External clock input to the
cerarnic oscillation circuit

The ceramic oscillation circuit cannot be driven by external clock.
To drive the circuit with external clock, select the external clock option or the 2-pin

RC option.
LC6527F, L6528F
Circuit Configuration Frequency Predivider Option {VDD Range Remarks
{Cycle Time)
Ceramic resonator O5C dMHz 1/1 (1ps) 45t06V
1-pin external clock 200k to 4330kHz 1/1(20t0 0.92ps)| 45to 6V

External clock input to the
ceramic oscillation circuit

The ceramic oscillation circuit cannot be driven by external clock.
To drive the circuit with external clock, select the external clock option.
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LCE527N/F/L, LCB528N/F/L

LC6527L, L6528L

Circuit Configuration Frequency Predivider Option VDD Range Remarks
(Cycle Time)
Ceramic resonator OSC 400kHz 1/1 (10 us) 22t06V Unusable with 1/3, 1/4
predivider
800kHz 1/1 (5 pus) 22to 6V
1/3 (15 pus) 22to 6V
1/4 (20 us) 22t0 6V
1MHz 1/1 (4 ps) 22to 6V
1/3 (12 ps) 22to6V
1/4 (16 pus) 2.2to 6V
4MHz 1/4 (4 us) 22t06V | Unusable with1/1,1/3
predivider
1-pin external clock 200k to 1040kHz 1/1 (20 to 3.84us)| 2.2to 6V
600k to 3120kHz 1/3 (20 to 3.84ps)| 2.2to 6V
800k to 4160kHz 1/4 (20 to 3.84ps}| 2.2to 6V
External clock by 2-pin Same as above
RC O5C circuit
. 2-pin RC Used with 1/1predivider,recommended | 2.2 to 6V
constants. If used with other than recommended
constants, the frequency, predivider option, VDD
range must be the same as for 1-pin external clock.
External clock input to the | The ceramic oscillation circuit cannot be driven by external clock.
ceramic oscillation circuit | To drive the circuit with external clock, select the external clock option or the 2-pin
RC option.

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 selected in a group of 4 bits
during reset by option.

Option Name
1. Cutput at the reset mode : "H" level
2. Qutput at the reset mode : "L" level

Conditions , ete.
All of 4 bits of ports C, D
All of 4 bits of ports C, D

Option of Port Output Configuration
For each input/output common port, either of the following two output configurations may be selected by option.
Option Name

Circuit Conditions , etc.

1. Open drain output ™ » [>o— = Unapplicable to port PH0/OSC2
when 2-pin RC O5C or ceramic
I resonator OSC is selected.
2. Output with pull-up | [} >o—

resistor
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LCE527N/F/L, LCE528 N/F/L

[LC6527N, 6528N |
1. Absolute Maximum Ratings at Ta=25°C, V55=0V
Parameter Symbol Conditions Pins Limits unit
Maximurmn VDD max vDD 0.3t0+7.0 A
supply voltage
Output voltage | VO 0sC2 Allowable up to v
voltage generated
Input voltage VI(1) OSC1 (*1) 0.3 to VDD+0.3 v
VI2) TEST, RES 0.3 to VDD+0.3 v
Input/output VIO Port of OD type| -0.3to+15 v
voltage VIOR) Port of PU type | -0.3t0 VDD+0.3 A
Peak output 1or [/0 port -2 to +20 mA
current
Average output| 10A Per pin over the period of I/0O Port -2to +20 mA
current 100 ms
JIOA(D) Total current of PAO to 3, PAOto 3 -6 to +40 mA
(*2)
JIOA(2) Total current of PCO to 3, PCO0to3 PHO -14 to +90 mA
PDOto 3, PH)  (*2) PDOto3
Allowable Pd max(1) | Ta=-40to +85°C 250 mW
power {DIP package)
dissipation Pd max(2) | Ta=-40to +85°C - 150 mW
(MFP package)*
Operating Topr ~40 to +85 °C
temperature
Storage Tstg -b5to +125 °C
temperature '

substrate,

2. Allowable Operating Conditions at Ta=-40 to +85°C, V55=0V, VDD=3.0 to 6.0V

------ Under development. Do not immerse the package in the solder dip tank when mounting the MFP on the

Parameter - Symbol Conditions Pins Limits
VDD [V] min. |typ.| max. unit
Operating VDD VDD 3.0 6.0 v
supply voltage
Standby VST RAM, register hold vDD 1.8 60 Vv
supply voltage (*3)
"H'-level input | VIH(I) | Output Nch Tr. OFF Port of OD type|0.7VDD +13.5 v
voltage (except HO)
VIH(2) | Output Nch Tr. OFF Port of PU type |0.7VDD VDD \'
(except HD)
VIH@) | Output Nch Tr. OFF HO0 of OD type |0.8VDD +13.5 \
VIH({4} | Output Nch Tr. OFF HO of PU type ]0.8VDD VDD \4
VIHEG) RES 0.8VDD VDD v
VIH(6) | External clock mode 0sC1 0.8VDD vDD A
"L"-level input | VIL(1) [ Output NchTr. OFF Port VSS 0.3VDD A
voltage VDD=4t0 6
VIL(Q2) | Qutput Nch Tr, OFF Port VSS 0.25vDD | V
VDD=3to 6
VIL(3) | External clock mode OsC1 VSs 0.25VDD \
VDD=4to 6
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LCB527N/F/L, LC6528N/F/L

Parameter Symbol Conditions Pins Limits
VDD [V] min. | typ. max. unit
"L"level input | VIL{4) External clock [VDD=3to6| OS5C1 V55 02VDD| V
voltage mode
VIL(S) VDD=4to 6| TEST V5SS 03VDD| V
VIL{6) VDD=3to 6| TEST VS5 025VDD| V
VIL(7) VDD=4to 6| RES V55 025VDD| V
VILE®) VDD=3t06| RES Vss 02VDD| V
Operating fre- | fop Whenthe1/3 |VDD=4to6 200 1444 kHz
quency (Teye) or 1/4 predivider (20) 2.77) {us)
(cycle time) option is selected 200 667 kHz
clock must not (20 (6.0) [ {us)
exceed 4.33MHz.
External clock
conditions Fig.1.
Frequency text When clock VDD=4to 6| OS5C1 200 4330 kHz
exceeds 1.444 3tob 200 2667 kHz
Pulse width textH, textL| MHz, the1/3 VDD=4t0 6| OSCl1 69 ns
or 1/4 pre- 3tob 180 ns
Rise/Fall time | textR, textF | divideroption |VDD=4to6| O5C1 50 ns
is selected. 3t06 100 ns
Oscillation guar- -
anty constants
2-pin RC Cext Fig.2 VDD=3to 6| O5C1,05C2 22045% pF
oscillation Cext Fig.2 VDD=4to 6| OSCt, OS2 22045% pF
Rext Fig.2 VDD=3to 6| OSCI,0SC2 1241% kQ
Rext Fig.2 VDD=4to 6| OSC1, O5C2 4.7x1% kQ
Ceramic Fig.3 Table 1
resonator OSC
3. Electrical Characteristics at Ta=-40 to +85°C, V55=0V, VDD=3.0V to 6.0V
Parameter Symbol Conditions Pins Limits
min. | typ. | max. unit
"H'-level input | HH(1) Output Nch Tr. OFF Port of OD type +5.0 pA
current {(including OFF leak
current of Nch Tr.)
VIN=+13,5V :
ITH(2) External clock mode, 05C1 +1.0 LA
VIN=VDD
"L"level input | IIL{1) Output Nch Tr. OFF Port of OD type | -1.0 HA
current VIN=VSS
11L(2) Output Nch Tr. OFF Portof PUtype | -1.3 | 0.35 mA
VIN=VSS
11L(3) VIN=VSS RES 45 | -10 HA
IL{4) External clock mode, 051 -1.0 HA
VIN=VSS
"H"-level output| VOH(1) IOH=-50p A Port of PU type |[VDD-1.2 Vv
voltage VDD=4.0 to 6.0V
VOH(2) IOH=-10uA Port of PU type |[VDD-0.5 v
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LCB527N/F/L, LC6528 N/F/L

Parameter Symbol Conditions Pins Limits
min. typ. | max. unit
"L"-level output| VOL(1) IOL=10mA,VDD=4.0 to 6.0V {Port 15 A%
voltage VOL(2) IOL=1.8mA, IOL of each port: | Port 04 v
1mA or less
Hysteresis VHIS RES, 05C1 of 0.1VvDD Vv
voltage schmitt type(*4)
Current Output Nch Tr. OFF at
dissipation operating, Port=¥DD
2-pin RC
oscillation | IDDOP(1) | Fig.2 fosc=850kHz (TYDP) vDD 1.0 25 mA
VDD=4 to 6V
IDDOP(2) | Fig.2 fosc=400kHz (TYP) vDD 0.8 2.6 mA
Ceramic IDDOP(@3) | Fig.3 dMHz, 1/3 predivider | VDD 1.2 3 mA
resonator VDD=4 to 6V
oscillation | IDDOP(4) | Fig.3 4MHz, 1/4 predivider VDD 1.2 2.5 mA
' VDD=4 to 6V
IDDOPG) | Fig.3 400kHz VDD 0.5 2 mA
IDDOP(6) | Fig.3800kHz VDD=4to6V | VDD 1.0 2.5 mA
External clock | IDDOP(7) | 200kHz to 667kHz, vDD 1.0 2.5 mA
1/1 predivider )
600kHz to 2000kHz,
1/3 predivider
B00kHz to 2667kHz,
1/4 predivider
IDDOP(8) | 200kHz to 1444kHz, vDD 1.2 8 mA
1/1 predivider
600kHz to 4330kHz,
1/3 predivider
800kHz to 4330kHz,
1/4 predivider, VDD=4 to 6V
Standby IDDst Output Nch Tr.OFF VDD=6V| VDD 0.05 10 pA
mode Port=VDD VDD=3V| VDD 0.025 5 pA
Oscillation
characteristics
Ceramic OSC
Frequency fCFOSC Fig.3 fo=400kHz 05C1,05C2 | 384 400 416 kHz
*5) Fig.3 fo=800kHz,VDD=4to 6V| OSC1, 0SC2 | 768 800 832 kHz
Fig.3 fo=IMHz VDD=4to6V| OSC1,0SC2 | 960 1000 1040 kHz
Fig.3 fo=4MHz,1/3 predivider| OSC1, O5C2 | 3840 | 4000 4160 kHz
1/4 predivider VDD=4to 6V
Stable time | tCF5 Fig.4 fo=400kHz 10 ms
Fig.4 fo=800kHz,1MHz,4MHz 10 ms
1/3 predivider, 1/4 predivide
VDD=4 to 6V
2-pin RC MOSC Fig.2 Cext=220pF + 5% 05C1,05C2 | 646 850 1117 kHz
oscillation Fig.2 Rext=4.7k{H1%
Frequency VDD=4 to 6V
Fig.2 Cext=220pFi5% 05C1, OSC2 § 304 400 580 kHz
Fig.2 Rext=12k{1%
VDD=3 to 6V|
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LC8527N/F/L, LC6528N/F/L

Parameter Symbol Conditions Pins Limits
min. typ. max. | unit

Puil-up

resistance
1/0 port pull-up| RPP VDD=5V Port of PU 14 kQ

resistance type
External reset
characteristics

Reset time tRST See Fig.5.
Pin capacitance |Cp f=IMHz Other than pins
to be tested, VIN=V55 10 pF

(*1) When oscillated internally under the oscillating conditions in Fig.3, up to the oscillation amplitude generated is
allowable.

(*2) Average over the period of 100ms.

(*3) Operating supply voltage VDD must be held until the standby mode is entered after the execution of the HALT
instruction. The PA3 pin must be free from chattering during the HALT instruction execution cycle.

(*4) The OSC1 pin can be schmitt-triggered when the 2-pin RC oscillation option or external clock oscillation option
has been selected.

(*3) fCFOSC: oscillation frequency. There is a tolerance of approximately 1% between the center frequency at the
ceramic resonator mode and the nominal value presented by the ceramic resonator supplier. For details, refer
to the specification for the ceramic resonator. i
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osC1 (osC2)

[
OPEN

External clock

0.2VDD(VDD=3-4V)
0.25VDD(VDD=4-6V)

Fig.1 External Clock Input Waveform
* External clock can be used at selecting 2-pin RC option or 1-pin external clock option, and cannot be used at
ceramic resonator oscillation.

0OSC1 0s5C2 05C1 0SsC2
Cext Rext . | ! D "
I Coramic ___ |
C1 -_-_|"'_ resonalor c2
i Tir

Fig.2 2-pin RC Oscillation Circuit
Fig. 3 Ceramic Resonator Oscillation Circuit

VDD
-------------------------- Lower limit of
operating VDD
.......................... ov
0sC

PONNNNNNNN

Unstabilized
QSC period
tCFS

» Stabilized OSC

Fig. 4 Oscillation Stabilizing Period
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Table 1 Constants Guaranteed for

Ceramic Resonator OSC

dMHz (Murata) Cl 33pFt10%
CSA4.00MG 2 33pF£10%
CS5T4.00MGW (built-in C) R 00
4MHz (Kyocera) C1 33pF+10%
KBR4.0MSA 2 33pF+10%
KBR4.0MKS (built-in C) R 0Q
IMHz (Murata) 1 100pF£10%
CSB1000] c2 100pF£10%
R 2.2kQ
1MHz (Kyocera) Cl1 100pF+10%
KBR1000F c2 100pF+10%
R 0Q
800kHz (Murata) C1 100pF+10%
C5B800] 2 100pF£10%
R 2.2k0
800kHz (Kyocera) Ci 100pF£10%
KBR8OOF C2 100pF+10%
R 0%
400kHz (Murata) Ci 220pF+10%
CsB400P 2 220pF+10%
R 2.2kQ
400kHz (Kyocera) Cl 330pF£10%
KBR400BK C2 330pF+10%
R 00

CRES (=0.11 F)

Fig. 5 Reset Circuit

(Note) When the rise time of the power supply is 0,
the reset time becomes 10ms to 100ms at
CRES=0.1pF. If the rise time of the power supply
is long, the value of CRES must be increased
so that the reset time becomes 10ms or more.
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RC Oscillation Characteristics of the LC6527N, LC6528N
Fig. 6 shows the RC oscillation characteristics of the LC6527N, 6528N. For the variation range of RC O5C

frequency of the LC6527N, LC6528N, the following are guaranteed at the external constants only shown below.
1) VDD=3.0V to 6.0V, Ta=-40°C to +85°C

External constants

Cext = 220 pF
Rext = 12 kQ
304 kKHz < fMOSC < 580 kHz

2) VDD=4.0V to 6.0V, Ta=-40°C to +85°C

If any other constants than specified above are used, the range of Rext=3k to 20k£,

Cext = 220 pF
Rext = 4.7 k(2
646kHz < fMOSC < 1117kHz

Cext=150pF to 3%0pF must be observed. (See Fig.6.)

(*6) : The oscillation frequency at VDD=5.0V, Ta=+25°C must be in the range of 350kHz to 750kHz.

(*7) : The oscillation frequency at VDD=4.0 to 6.0V, Ta=-40°C to +85°C and VDD=3.0V to 6.0V,

Ta=-40°C to 85°C must be within the operation clock frequency range.
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Fig.6 RC Oscillation Frequency Data (Typ.)
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[LC6527F, LC6528F |

1. Absolute Maximum Ratings at Ta=25°C, V§5=0V

Parameter Symbol Conditions Pin Limits unit
Maximum VDD max vDD 03t0+7.0 Vv
supply voltage
Output voltage [ VO 0sC2 Allowable up to Vv
voltage generated
Input voltage VI(1) 05C1 (*) 0.3to VDD+0.3 Vv
VI TEST, RES 0.3 to VDD+0.3 i
Input/output VIO Port of OD type| -0.3to+15 A
voltage VIO(2) Port of PU type | 0.3 to VDD+(.3 v
Peak output IOP I/0 Port -2to +20 mA
current
Average output| [OA Per pin over the period of [/O Port -2to +20 mA
current 100ms
2I0A(D) Total current of PAQ to 3, PAOto 3 -6 to +40 mA
2)
SIOA(2) Total current of PCO to 3, PCO0to3 PHO -14 to +90 mA
PDO to 3, PHO (*2) PDOto 3
Allowable Pd max(1) [ Ta=-40 to +85°C 250 mW
power (DIP package) )
dissipation Pd max(2) | Ta=-40to +85°C 180 mwW
‘ (MEP package)*
Operating Topg -40 to +85 °C
temperature
Storage Tstg 55 to +125 °C
temperature

substrate,

2. Allowable Operating Conditions at Ta=-40 to +85°C, V§5=0V, VDD=45 to 6.0V

------ Under development. Do not immerse the package in the solder dip tank when mounting the MFP on the

Parameter Symbol Conditions Pin Limits
min. |typ] max unit
Operating vDD VDD 45 6.0 Vv
supply voltage
Standby supply| VST RAM, register hold (*3) VDD 1.8 6.0 v
voltage
"H"-level input | VIH(1) Output Nch Tr. OFF Port of OD type | 0.7VDD +135 A%
voltage {except HO) i
VIH2) OCutput Nch Tr. OFF Port of PU type | 0.7VDD vDD A%
(except HO)
VIH({3) Output Nch Tr. OFF HOof OD type | 0.8VDD +13.5 \i
VIH(4) Output Nch Tr. OFF HO of PU type [ 0.8VDD VDD Vv
VIH(S) RES 0.8VDD vDD v
VIH(6) External clock mode 0sC1 0.8VDD vDD v
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Parameter Symbol Conditions Pin Limits
min, { typ.| max. unit
"L-level input | VIL(1) Output Nch Tr. OFF Port V55 0.3VDD v
voltage VIL(2) External clock mode 05C1 V55 0.25VDD \Y
VIL(3) TEST VS5 0.3VDD Vv
VIL(4) RES VS5 0.25VDD| V
Operating for 200 4330 kHz
frequency (Teye) (20) (0.92) (ps)
(Cycle time)
External clock
conditions
Frequency text 0sC1 200 4330 kHz
Pulse width textH, textly 7 Fig. 1 0sC1 69 ns
Rise/fall time | textR, textF OsC1 50 ns
Oscillation guar-
anteed constants
ceramic Fig.2 See Table 1.
resonator OSC
3. Electrical Characteristics at Ta=—40°C to +85°C, VS5=0V, VDD=4.5 to 6.0V
Parameter Symbol Conditions Pin Limits
min typ. max. unit
"H"-level input | IIH(1) Output Nch Tr. OFF Port of OD type +5.0 LA
current (including OFF leak
current of Nch Tr.)
VIN=+13.5V
ITH(2) External clock mode, 051 +1.0 HA
VIN=VDD
"L"-level input HL(1) Output Nch Tr. OFF Port of OD type -1.0 LA
current VIN=VSS
L2 Output Nch Tr. OFF Port of PU type -1.3 0.35 mA
VIN=VSS
TIL(3) VIN=VSS RES -45 -10 HA
1IL(4) External clock mode, 05C1 -1.0 [T
VIN=VS5
"H"-level output| VOH(I) 10H=-50pA Port of PU type [VDD-1.2 v
voltage VOH(2) IOH=-10pA Port of PU type |VDD-0.5 A%
"L"-level output | VOL(1) I0OL=10mA Port 1.5 \'
voltage VOL(2) IOL=1.8mA, JTOL ofeach | Port 0.4 v
port: ImA or less .
Hysteresis VHIS RES, 0.1VDD \Y
voltage O8C1 of schmitt
type (*4)
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Parameter Symbol Conditions Pin Limits
min typ. max. unit
Current
dissipation
Ceramic IDDOP(1) | Fig.2 4MHz vDD 1.5 3.5 mA
resonator OSC ‘ *1
External clock | IDDOP(2) | 200kHz to 4330kHz vDD 15 35 mA
*1 Cutput Nch Tr. OFF at
Operating mode
Port=VDD
Standby mode | IDDst Output Nch VDD=6V |VDD 0.05 10 pA
Tr. OFF
Port=VDD VDD=3V VDD 0.025 5 LA
Oscillation
characteristics
Ceramic
resonator OSC
Frequency fCFOSC Fig.2 fo=4MHz (*5) 0sC1, 0sC2 3840 4000 4160 kHz
Stable time tCFS Fig.3 fo=4MHz 10 ms
Pull-up
resistance
I/Oport pull- | RPP VDD=5V |Port of PU 14 kQ
up resistance type
External reset
characteristics
Reset time tRST See Fig. 4.
Pin capacitance | Cp f=1MHz, other than pins 10 pPF
to be tested, VIN=VS5

(*1) When oscillated internally under the oscillating conditions in Fig.2, up to the oscillation amplitude generated

is allowable.

{*2) Average over the period of 100ms.

(*3) Operating supply voltage VDD must be held until the standby mode is entered after the execution of the HALT
instruction. The PA3 pin must be free from chattering during the HALT instruction execution eycle.

{*4) The OSC1 pin can be schmitt-triggered when the external clock oscillation option has been selected.

(*5) fCFOSC : Oscillatable frequency.
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0501

0scC1

(OSC2)

External clock

l
OPEN

0sC2

c1”—

v

)

Coramic
resonator

—— 2

g 777

Fig. 2 Ceramic resonator O5C circuit

Table 1. Constants Guaranteed for

Ceramic Resonator OSC

Lower limit of
operating VDD

0sC

4MHz (Murata) Ci 33pF + 10%
CSA4.00MG 2 33pF £ 10%
CST4.00MGW (built-in C) R 00
4MHz (Kyocera) C1 33pF +10%
KBR4.OMSA Cc2 33pFx 10%
KBR4.OMKS (built-in ) R 0Q

POONNNNNNNN

» Stabilized OSC

Unstabilized’
OSC pericd
tCFS

Fig.3 OSC Stabilizing Period

RES

CRES (=0.1pF)

Fig.4 Reset Circuit
(Note) When the rise time of the power supply is 0,
the reset time becomes 10ms to 100ms at
CRES=0.1uF. If the rise time of the power
supply is long, the value of CRES must be
increased so that the reset titne becomes
. 10ms or more.
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[LC6527L, LC6528L |

1. Absolute Maximum Ratings at Ta=25°C, V55=0V

Parameter Symbol Conditions Pin Limits unit
Maximum VDD max VDD 03t07.0 v
supply voltage
Cutput voltage | VO 0sC2 Allowable up to v
voltage generated
Input voltage VI(1) 05C1 (*1) 0.3to VDD+0.3 Vv
VI(2) TEST, RES 0.3 to VDD+0.3 v
Input/output VIO(1) Port of OD type| -0.3to+15 \'
voltage VIO(2) Port of PU type | 0.3 to VDD+0.3 v
Peak output 0P 1/0 Port -2 to +20 mA
current
Average output| 10A Per pin over the period of 1/O Port -2 to +20 mA
current 100ms
TIOA(D) Total current of PAD to 3, PAOto 3 -6 to +40 mA
(*2)
TI0A(2) Total current of PCQ to 3, PCOto3 PHU -14 to +90 mA
PDO to 3, PHO PDOto 3
(2)
Allowable Pd max(1) | Ta=-40to +85°C - 250 mW
power (DIP package)
dissipation Pd max(2) | Ta=-40to +85°C 150 mw
(MFP package)*
Operating Topr -40 to +85 °C
temperature :
Storage Tstg -55 to +125 °C
temperature
¥ Under development. Do not immerse the package in the solder dip tank when mounting the MFP
on the substrate.
2. Allowable Operating Conditions at Ta=-40°C to 85°C, V§5=0V, VDD=2.2 to 6.0V
Parameter Symbol Conditions Pin Limits
min. |[typ.| max. unit
Operating VDD VDD 22 6.0 \Y
supply voltage
Standby VST RAM, register hold (*3) VDD 1.8 6.0 \Y
supply voltage
"H"-level input | VIH(D) Cutput Nch Tr. OFF Port of OD type |0.7VDD +13.5 v
voltage (except HO)
VIH(2) Cutput Nch Tr. OFF Port of PU type | 0.7VDD VDD Vv
(except HO)
VIH(3) Output Nch Tr. OFF HOof OD type | 0.8VDD +13.5 \
VIH(4) Output Nch Tr. OFF HOof PU type |0.8VDD VDD v
VIH() - RES 0.8VDD VDD | V
VIH(6) External clock 05C1 0.8VDD VDD \
"L"level input | VIL() Qutput Nch Tr, OFF Port V55 0.2VDD| ¥V
voltage VIL(2) External clock 0OsC1 V5SS 015VDP| V
VIL(3) TEST V55 0.2vDD| V¥
VIL{¥) RES VSS 02VDD| V
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Parameter Symbol Conditions Pin Limits
min. | typ.| max. unit
Operating fop Whenthel/3or1/4 200 1040 kHz
frequency (Teye) predivider option is selected, 20) (3.84) {us)
(cycle time) clock must not exceed
4.16MHz.
External Clock
conditions
Frequency text Fig.1 When clock exceeds OsC1 200 4160 kHz
Pulse width textH, textL| r1.040MHz, the1/3 0r1/4 0sC1 100 ns
Rise/fall time | textR, textF || predivider option is selected.| OSC1 100 ns
Oscillation
guaranteed
constants
2-pin RC Cext Fig.2 OsC1, 05C2 220+ 5% pF
oscillation Rext 12+1% kQ
Ceramic Fig.3 See Table 1.
oscillation
3. Electrical Characteristics at Ta=-40°C to +85°C, V55=0V, VDD=2.2 to 6.0V
Parameter Symbol Conditions Pin Limits
- min. | typ. max. | unit
"H"-Jevel input | IH(1) Output Nch Tr. OFF Port of OD type +5.0 HA
current (including OFF leak current
of Nch Tr.)
VIN=+13.5V
ITH(2) External clock mode, 0sC1 +1.0 LA
VIN=VDD
"L*levelinput | IL(1) Output Nch Tr., OFF Port of OD type| -1.0 RA
current VIN=V55
L) Output Nch Tr, OFF Port of PU type -13 | 035 mA
VIN=VSS
1IL(3) VIN=VSS RES 45 -10 uA
ITL(4) External clock mode, 0O5C1 -1.0 LA
VIN=VS5
"H"-level output VOH IOH=-10pA Port of PU type | YDD-0.5 v
voltage T
"L"-level output| VOL(I) ICL=3mA Port 1.5 v
voltage VOL(2) IOL=1mA, IOL of each port: | Port 0.4 v
1mA or less ]
Hysteresis VHIS RES, O5C1 of 0.1VDD '
voltage Schmitt type (*4
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Parameter Symbol Conditions Pin Limits
min. | typ. [max unit
Current Qutput Nch Tr. OFF at
dissipation operating, Port=VDD
2-pinRCOSC | IDDOP(1) | Fig.2 fOsC=400kHz (TYP) | VDD 0.8 2.5 mA
Ceramic OSC | IDDOP(2) | Fig.3 4MHz, 1/4predivider| VDD 12 2.5 mA
IDDOP@3) | Fig.3 4MHz, 1/4predivider) VDD 05 1 mA,
VDD=2.2V
IDDOP(4) | Fig.3 400kHz VDD 0.5 2 mA
IDDOP(S) | Fig.3 800kHz VDD 1.0 2.5 mA
External clock | IDDOP{6) | 200kHz to 667kHze, VDD 1.0 2.5 mA
1/1 predivider
600kHz to 2000kHz,
1/3 predivider
800kHz to 2667kHz,
1/4 predivider
Standby mode | IDDst Output Nch Tr. OFF
VDD=6V | VDD 0.05 10 pA
Port=VDD vDD=2.2V | VDD 0025 5 pA
Oscillation

characteristics

Ceramic O5C
Frequency fCFOSC Fig.3 fo=400kHz= 0sC1, 0sC2 384 400 416 kHz
(*5) Fig.3 fo=800kHz O5C1, OsC2 768 800 832 kHz
Fig.3 fo=1MHz O5C1, OSC2 960 1000 | 1040 kHz
Fig.3 fo=4MHz, OSC1, OsC2 3840 4000 | 4160 kHz
1/4 predivider
Stable time tCF5 Fig.4 fo=400kHz 10 ms
Fig.4 fo=800kHz, 1MHz, 10 ms
4MHz, 1/4 predivider
2-pin RC OSC
Frequency | fMOSC Fig.2 Cext=220pF+5% 05sC1, 05C2 281 400 | 580 kHz
Fig.2 Rext=12kQ+1%
Pull-up
resistance
I/Oportpull- | RPP VDD=5V | Port of PU type 14 kQ
up resistance
External reset
characteristics
Reset time tRST ) See Fig. 5.
Pin capacitance | Cp f=1MHz, Other than pins 10 pF

to be tested, VIN=VSS

(*1) When oscillated internally under the oscillating conditions in Fig.3, up to the oscillation amplitude generated
is allowable.

(*2) Average over the period of 100ms. _

(*3) Operating supply voltage VDD must be held until the standby mode is entered after the execution of the HALT
instruction. The PA3 pin must be free from chattering during the HALT instruction execution cycle.

(*4) The OSC1 pin can be schmitt-triggered when the 2-pin RC oscillation option, or external clock oscillation
option has been selected.

(*5) fCFOSC ; Oscillatable frequency. There is a tolerance of approximately 1% between the center frequency at the
ceramic resonator mode and the nominal value presented by the ceramic resonator supplier. For details, refer
to the specification for the ceramic resonator,
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OSC1 (0SC2)

I
OPEN

External clock

text

Fig. 1 External Clock Input Waveform
* External clock can be used at selecting 2-pin RC option or 1-pin external clock option, and cannot be used
at ceramic resonator oscillation.

0sCH 0sc2 0sCi 08Cz2
Cext Rext D
T Ceramic __ |
C1 —_—__resonator____— (02
i B
TIT
Fig.2 2-pin RC Oscillation Circuit Fig. 3 Ceramic Resonator Oscillation Circuit
vDbD
------ Teeoo---oo-sess--o-- Lower limit of
operating VDD
-------------------------- oV

0sC

ZONNNNNNNN

h Unslabilized’
OSC period
tCFS

» Stabilized OSC

Fig. 4 Oscillation Stabilizing Period

No. 4363-26/42



LCB527N/F/L, LCBS28N/F/L -

Table 1 Constants Guaranteed for
Ceramic Resonator OSC

4MHz (Murata) Ci 33pF10%
CSA4.00MGU 2 33pF+10%
CST4.00MGWU (built-in C) R 0Q
1IMHz (Murata) Cl | 100pF+10%
CSB1000J C2 100pF+10%
R 2.2k2
1MHz (Kyocera) C1 100pF+10%
KBR10QOF C2 100pF+10%
R 0Q
B0OkHz (Murata) C1 100pF+10%
CSB800j C2 100pF+10%
' R 2.2k0
800kHz (Kyocera) C1 100pF£10%
KBRB0OF c2 100pF+10%
R 0Q
400kHz (Murata) C1 220pF+10%
CSB400P C2 220pF+10%
R~ 2.2k
400kHz (Kyocera) C1 330pFt10%
KBR400BK c2 330pF+10%
R 00

CRES (=0.1 xF)

Fig.5 Reset Circuit

{Note) When the rise time of the power supply is 0,
the reset time becomes 10ms to 100ms at
CRES=0.1pF. If the rise time of the power supply
is long, the value of CRES must be increased
50 that the reset time becomes 10ms or more.
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RC Oscillation Characteristic of the LC6527L, 6528L
Fig. 6 shows the RC oscillation characteristic of the LC6527L, $528L. For the variation range of RC OSC

frequency of the LC6527L, 652BL, the following are guaranteed at the external constants only shown below.
VDD=2.2V to 6.0V, Ta=-40°C to +85°C

External constants Cext = 220 pF
Rext =12 kQ
281 kHz < fMOSC < 580 kHz

I any other constants than specified above are used, the range of Rext=3kQ to 20k£2,
Cext=150pF to 390pF must be observed. (See Fig. 6.)

(*6) : The oscillation frequency at VDD=5.0V, Ta=+25°C must be in the range of 350kHz to 500kHz.
(*7) : The oscillation frequency at VDD=2.2 to 60V and Ta=-40°C to +85°C must be within the operation

clock frequency range.
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Fig. 6 RC Oscillation Frequency Data (Typ.)
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Notes for Program Evaluation
* When evaluating the LC6527/28 with the evaluation chip {LC6596, LLC65PG23/26), the following must be observed.

[

52 Function ;

g‘__ﬁ; Item Mass-production chip Evaluation chip Notes for evaluation
2-pin OSC PHp and OSC2 share one pin Evaluation chip has PHg and Since input/output at PHp on

(PHp/OSC2). Either of them QSC2 separately. Pin required evaluation chip results in
is selected exclusively by user for option is selected as difference between evaluation
option. required, Even when OSC2 pin | chip operation and mass-produc-
When 2-pin OSC is selected, is selected by option, PHQ tion chip operation, input/
PH/OSC2 pin provides OSC2 circuit is present and functions | output at PHp is prohibited.
and performs no function as as complete port PHp.
PHQ port. Data input to
PHQ/OSC2 by mistake is
always read as "'0".
0sC 3 selections {1/1, 1/3, 1/4} 3 selections (1/1, 1/3, 1/4} DIV pin, 30R4 pin must be set
predivider by option. available by 2 pins of DIV pin, | according to option specified
c 30R4 pin. for mass-production chip.
2| PortsC, D Ports C, D can be brought to Port C and port D can be CHL pin and DHL pin must be
& output level | “H'" or L' in a group of 4 bits. | brought to *H"” and “L” by set according to option specified
& | at reset CHL pin and DHL pin for mass-production chip.
E mode respectively,
g Port PU or QD can be selected Only QD without PU. [LCE596-applied evaluation]
output bitwise, . External resistor {15kohms) on
configura- evaluation board must be con-
tion PU/OD nected to necessary port.
[Piggyback-applied evaluation]
Resistor must be connected to
necessary port on application
board.

PU PU resistor brought to Hi-Z PU resistor, being external For mass-production chip,

resistor (Pch Tr to turn OFF) at 'L" resistor, whose impedance leakage current only flows in

configu- output mode, remains unchanged at "'L"" Pch Trat "L output made;

ration output mode. for evaluation chip, current
continues flowing in PU resistor
at "'L*' output mode,

0sC [2-pin RC OSC] {2-pin RC 05C] [2-pin RC 0SC]

constants Catalog-guaranteed constants Different from mass-produc- Frequency must be adjusted to

-1 provide OSC at frequeocy tion chip in circuit design and OSC frequency of mass-produc-

specified in catalog. characteristic. tion chip by adjusting variable

resistor,

2 [2-pin ceramic resonator OSC] | [2-pin ceramic resonator OSC) | [2-pin ceramic resonator OSC]

? Catalog-guaranteed constants Different from mass-produc- External constants must be

L provide OSC at frequency tion chip in circuit design fine-adjusted according to

H specified in catalog. and characteristic, service conditions.

g Wiring capacitance may

provide unstable OSC.
0SC [2-pin ceramic resonator OSC] | [2-pin ceramic resonator OSC] | [2-pin ceramic resonator OSC]
constants Feedback resistor is No feedback resistor is For evaluation chip, feedback
-2 contained. contained. resistor of 1TMohm must be
{Note) connected externally,

Continued on next page.
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Continued fro

m preceding page.

= .
§-§ ltem Function Notes for evaluation
Pt Mass-production chip Evaluation chip
- | OSC 0SC frequency characteristic Different from mass-produc- ES, CS must be used to evaluate
§ frequency as indicated in catalog. tion chip in circuit design, characteristic in detail.
B3 and characteristic.
TH
E'g Operating Current characteristic as Different from mass-produc-
Wbl current, indicated in catalog. tion chip in circuit design,
o . .
55| standby characteristic.
Zg
current
Type No. LC6527/28 differ in ROM, ROM, RAM to be used INSTC, MEMC are set
w | setting RAM. according to Type No. are according to Type No. of
*2' set by INSTC, MEMC. mass-production chip.
y
-£ | Evaluation Input pin RSTC, which is not SW4 on evaluation board must
o chip pin provided in mass-preduction remain turned OFF.
setting chip, is provided.

Note] When the evaluation chip is used in the 2-pin ceramic resonator OSC mode, no feedback resistor is contained
unlike the mass-production chip. Connect a feedback resistor of 1Mohm externally as shown below.
Since constants R, C are also differ from those for the mass-production chip, refer to Table 1 and adjust the
capacitor value according to the stray capacitance of the circuit. ~

Evaluation Chip
* LCB526
* LCB5PG23/26
osct ¥#3727 o0y
Feadback
resistor R
(1MS2)
{0t
Ceramic

c1 c2

’j-r' resonator j;
(i)

Fig. 1

0scl

Mass-production Chip
LC6527N/F/L,6528N/F/L

0sC2

o1

+—iO—

Ceramic L o

C.
;I; resonator l

(ii)

2-Pin Ceramic Resonator OSC Circuit for Evaluation Chip and Mass-production Chip

No, 4363-29/42




LC6527N/F/L, LCB528N/F/L

Mass-production Evaluation chip {*)
c . ¢ ~ chip Including capacitance of | Including no capacitance of
eramic resonator C1=C2 standard cable( FAS-20-03B) |standard cable{FAS-20-03B)
c1=C2 R c1=C2 R
aMH CSA4.00MG {Murata) 30pF 8pF 00 33pF 00
z
KBR4.0MS {Kyocera) 33pF - 8pF 02 33pF 082
B .
. CSB1000K {Murata) w“"%%%%rr 82pF 2.2k 100pF 2.2k
* [KBR1000H (Kyocera) 100pF 82pF 2.2k0 100pF 2.2k
i 00D
200 | CSEBOOK (Murata) (Using (388 ) 120pF 2.2k 150pF 2.2k
He KBRBOOH {Kyocera) 100pF 120pF 2.2kQ2 150pF 2.2k
CSB400P {Murata) 330pF 220pF 3.3k 270pF 3.3k
400k Hz
KBRA0O0B 1y ocera) 150pF 330pF 1.0kQ 330pF 1.0k
KBR400H

Tablo 1

Reference Values of Constants R, C

{*) Standard cable (FAS-20-03B) is a cabrle attached to target board EVA-TB8523C/26C/27C/28C.

Table 1 shows two cases where th

e Example where the capacitance of the cable is included

The capacitance of the cable is included

the cable from the EVA-TB6523C/26C/27C/28C.

& Example where no capacitance

of the cable is included

@ capacitance of the cable is included and no capacitance of the cable is included,

when the resonator is connected to the user's application board through

No capacitance of the cable is included when the resonator is placed near the evaluation chip {on the EVA-

TB6523C/26C/27C/28C).

When using any other cable than the attached cable, adjust the capacitor value according to the stray capacitance.
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LC6527, 6528 INSTRUCTION SET (BY FUNCTION)

Symbal  Detcription
AC : Accumulstor PIDP ) : Input/output port addressed by DPy { K1 1:Contents
ACt + Accumulstor bit t PC ; Program counter - : Transfer and direction
CF = Carey g STACK  : Stack register + : Addition
op : Data pointer ™ : Timer - : Subtraction
E £ reginer TMF : Timer (internall interrupt request flag v « Exclusive OR
M :Memory ZF 1 Zoro flag
miD?) : Memory sdd ressed by DP
{ngtructlon code ez Suatus flag
Mnsmonic 14 g_ Function Degcription sHected Remarks
E 01DgDsD4|D3D201Dn |2 ;
e |ELA Clear AC 1r100|0CQ0O0]|1]1[AaCc=0 The AC contents are cleared. 2F * |
'§ cLe Clear CF r110foco0 1|1 fer-0 The CF contents ara clsared. CF
g |[sTc Ser CF T111jooo [1]1]er— The CF lu set. CF
[
2 CMA Complement AC 1 v 10 |vo 1 1 (1]t |AC - &) The AC contants ars complementsd, ZF
v
gg INC Incremem AC ooaolt 110 1] ]AC—ACHH The AC contents are incremented +1. ZF CF
EE DEC Decrement AC o000y 1 U]y ]AC—(ADI—Y The AC contents are decrementsd —1. ZF CF
EE TAE Tromster AC10 E |000 000 11|t ]t}eE=~ian The AC contents ars transferred to the E,
XAE Exchange AC with E |0 0 0 0 |1 1 0 1 |1 |1 |IACY(E) The AT gganta dn the £ eaneis ird
£ INM Increment M oo 1 01 v 1o |MOPH—(MODP }+1 | The M(DP} contents are incremanted +1. | ZF CF
§
'i DEM Decrement M go 1t oi1 11|11 [MDP— (M DP})—1 | The M{DP} contents are decremented —1. | 2F CF
E M A singla bt of the M{DP) wacifled with
H SMBbi1 |Sel M data bn 000 O |1 0ByBg|t |1 |MOP ByBgl == 8,8l set.
E g . A single bht of the MIDP} specified with
EE RMB bit | Reset M data bu 00101 0B (Bgj!|?|MDP. B(Bgl+0 ByBg o reset, ZF
ana sddition of the AC contents and
AD Add M to AC 011 0]o00 0|1 |1]ac—aci+{MOPI) |the MIDP} cantents h performed and ZF CF
the_result | stored in the AC.
— Birwry addition of ths AC, CF contents
ADC gd M to AC witn CF |0 0 1 0 [0 0 0 0 |1 |1 1AC =ACHF[MIDPH) |1 tha MIDP) contents I performed and | zF  CF
+I1CF} the rasult I stored In the AC,
Decimal ad;ust AC
z DAA (n additn 11100110 |1 |Ac—ACH+E 8 s addled to the AC contents. 2F
% loas Decimal sdiust AC |y y 5|1 01 0 1 [1|Ac —(ac1+10 10 18 sdded ta the AC cortents. 2F
¥ In sublraction
= The AL contents and the M{DP) cortents
] EXL fxclusive or M 10AC[1T 1 1 1101 0 1 [1]1]AC —(AC}¥ [MIDP}) -n;ch‘glvn-OHad and the result Is stored| ZF
. in the AC.
E The AC contents and the MIDP} contents
E M Compare AC with M1 1 1 1 |1 o111 [M(DP]]+|AC)+1 are compared and the CF and ZF are IF CF
g set/resat.
2 Comparison result CF ZF
E MOP) ) >1acH | © o
o (MioP ) =LA | 1 1
“g? (MIDP1 ] <tAC) | 1 5
£ Immed iate
£ |1 dara |Compare AC with 001001 100102[2]Tz1i1te+iaci+1 |The AC contents and the ZF CF
] o ate dats 010012110 dnta Iyiglylg ore compared and the ZF
snd CF are set/resat,
Comparison result CF IF
Iylzliig>tAC)I] O o]
13120 1g =01 ] 1 1
Tyglgty lg<IACH] ¥ 0
Load AC wih The immediste data 132111 13 loaded in
gs LI data ‘mmediate data 10 0 Jiztglyig |V |1 |AE—lalzlhlo the AC. ZF *
KG
‘-g% 3 Store AC to M po0ofoa o] |MiDP —iAC) The AC contents ara stored In tha MIDP),
=1L Load AC from M 0 10 00| |1 ]ac—(MDP)) The MIDP} contents sre [caded In the AC.| ZF
LDZ datalLoad DPwwith Zeraand|t O G O Jtatzlv o[t |1 [OPH =D The DPyy and OP_are loaded with O and
e DPL with immodiate oPL—ialzlila the Immediste data 1415111 respectively.
'.E‘. dala respechively
3 LHI data|Load DPy with 01 QOO0 Otiig |1 |1 |[OPu=Il1lo Tha DPy Is loaded with the lmmediste
E immediate dala data lylp.
ke END Ingrement’ DPy 11 11 Y Q |1V |1 |DPL~10PY+! TheDFLwnlentlarulncremanlndH. IF
[
'E'% QED Decrement DPL 11 4 Yy 11 sy |y |1 |DPL—(DPLY—1 The DP| contents are decremented —1. 2F
EE TAaL Teansler AC 10 DPL |3 1 1 v Jo v 11 v |1 |DPL—{AD) The AC contents are transfarred to the DP |
ok
TLA Transler DPL1g AC 11y 0|t 00 1 [1])]|AC—(DPL) The DP|_contents are tremsferred to Lthe AQ 7 ¢
JMP addr | Jump 21101 0PaRal2|2|Pc—ParaPiPsPs [A lump to the address  specified
2 P1PgPsPalPaP2P PO P4PIPIPI Py with jmmediata data PBPBP1P3P5P4P3P2.
g PyPg oceurs.
,E CZP addi | Call subroutine inthe |1 O 1 1 [PaPaPiPo |} |1 |STACK —{PCYH] A whbrouttne In page 0 v called,
2 1e1c page PC gag PCy~) ~0O
E PC5~2=Pi1P2P1Po
'ﬁ CAL agdr | Call subroutine 101 0|1 0PgPa|2[2|STACK—(PCI+2 A subroutinae is called,
E PIPsPsPajPIP2P1 PO PCg~0 +
2 PeFsP4P3PaP1Po
RT Aeturn trom subroutire [0 1 1 0 [0 0 1 0 |3 |1 |PC=(5TACK) A return from # subrouting oceuns.
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Instruction code

cycle it consumed.

HIRH Status flag
o Mnemaonic 1 _; Function Description Hected Remarks
!E D;Dg 05Dy |D3D;0,Dg |2 |0 atie
—p — 1t a single bit of the AC specified with Meawnonic (1 BAD
BA1 acdr | Branch on AC b E p1 F: p| g g L:!pn 22frer~e IPD; ::5::5:‘ the immadiste dats 14t 18 1, & branch 10 DAY setonding
1PaPsPafPapzP1 PO . #7170 | 10 the sddreus specified with the Immadate o thavilur ol
it oACI=1 date PzPaPEP PP 2P Py within the same
Page OcLurs,
It » 1ingls blt of tha AC spacified with M ic iL BNAD
BNA1 acdr| Branch on ne AC pit |0 &} 10 011192 |2 |PCr~0= PrPePsPd the Imnr?\dlm date tytg I8 O, n branch to w";::;:-::wlw
PrPePsPs [PaP2PI PO P3P2P1P0 | the addres spacified with the immediate 10 the vahus ol 1
it ALt=0 date PoPgPpP 4P PP Py within tha mme
766 432710
Ppage ocoun,
BM1 addr | Branch on M a1 11 |o 22| PCr~0— P1PEPs P, If a tingle bit of the M(CP) spacified with Mamaonic b 8O 10
° ot P:PuPyPa|lPsP tPT, lpo paP2PiIPg |the Immadints data ty1g 0 1, 8 branch to BM3 sccording Io
FPeBsPai Py Rl Fo arz the address specitied with the Immadiate the vakin o 1.
i [MIOP. 1110 )=1 |dmta PyPgPgPPaPoP (Pgwithin the same
Page oceuns.
— IF « +ingle bit of the MIDPY speciiled with Mnamonic I B HHO
BNMI sadi| Branch on na M it |0 0 1 1 [0 VYt tgj2 (2 |PCr~0—PsPsPsPa | 10 ymmad ata dats 14ty b O, # branch to m";::‘:‘:"ww
P1PaPsPaf PaP2 P1 Py P3P2P1 PO | the address specified with the Immediate 10 the vev ol 1
W (MIDP.t1tgr }=0 | dute PyPgPgP4P4P2P1Pg within the ssme
page occurs.
- If w dlngle bit of port P{DP) | specitied Maemonic It G
BPu adcr | Branch on Por: b A R IP' lPO 2 [21PCi~0 s’ ;6:5::‘ with tha Immedlate dats t4tq it 1 L] l;;nz':d.i:\em::-
PrPs Ps Pa|PaP2P1Po 3P2P1Po | branch to tha sddram spacilied with the aturort,
1 [PDPL Litgd =1 | Immediats duta P3PgPgP PPoP Py
within the same page accurs.
—r— It & dngls bit of port PIDP| ) specHisd Mnemanic it B NPO 10
BNP1 addr| @rancn 00 0 Port b 10 0 11 1 0 tito |22 | PCI~0=PrPePsPe | i Sl ety datn 1yt 0 O, n WP sesoming 10
PrPe Py Pa| P3Pz PrPp P3P2P PO | pioneh to the sddren specified with the tha veua ot 1,
W{PIDPL.t itg ] =0 |Immediats data PyPgPEP PaPaP P
- 743210
. within the sams pae eccun,
— 1f the TMF Is 1, a branch to the
BTM addi{ Branch on Lime 11 1|y 00 |2]|2][PCr~g—FP1PsPLPa addrest ipeclisd with tha Immediste TMF
PrPePsPa(PIP7P1Po PAP2P 1 P0 |data PyPgPgPaPaPoP1Po within the same
o TME=1 page occurs. The Tiﬂg 1 rosnt,
then TMF =0
— I the TMF i 0, a branch to thd
BNTM addr| Branch on no timer 0011|1100 |2]|2([PCreo—PrPePsPa |0 spocified with the  immediste TMF
P1PsPsPa [PaP2P1Po PaP2P1Po ldata PyPgPeP 4 PaPoP Py within the ssme
it TMF =0 page occurs. The TMF is reser.
then TMF«—Q
— If the CF i 1, a branch to
BC addr | Branch on CF o1 1yt 1y |2|21PCreo—PrPsPsP4 the sddress specitied with the
PIPgPsPa|P3P2#I PO P3P2P1Po { immediste dats PoPgPEPaPaPsPPg
i CF=1 within the sams page ocCurs,
BNC addr | Bianch on no CF. 001|111 |2(|2]|PCr.o—PiPsPsPa :1;“ th:ddrE is:m(i)f'ied' wbirta'_?cf:huto
PrPsP5Pa |PaP2P1 Po P3P2P1Po |immediate data p7psp5p4p3pzp1po
it CF =0 within the samp page occurs.
- 1 the ZF s 1, a branch 10
BZ addr | Branch on ZF O 1Y O[22 [PCr-o~~PIPsPsPa 1o T dress specified with the
P:PsPsPa|P3P2PiPo P3PzP1Po |immediata dota PyPgPgPaPaPoP Py
d ZF =1 within the same page ocours,
— If the ZF is D, a branch to
BNZ addr| Bianch on no ZF o0 v 1|yt 1 Q2|2 {PCr~o—PrPsPsPa the  nddress lpuci(ied with the
P1PgPsPa|PIP2PIPo PaPzP1Po fimmediata date P7PgPgPaPaPaP Py
W IF=0 within the sama page oceurs.
] 1P Input port 1o AC pocol|r oo || |AaC+~(PiDPL) Port P[DPL) contents are loaded In the ACY 7F
% OP Qutpul AC te pon 0110|0001 |1 |1 |PDPL—(AC] The AC contents are outputted to port P(DP) ).
g Asirgle bit i F{OP| ) speclfied with it i
1 1 P(DP -] single bit in pont L Whan thig ingtruceion
E SPBE it | Set port bit 0000 |0 B1 Bo 2 [P{DPL BiBo) the immediate dta B {B Is set. s nencuted, the £
- conlpnlt ik
g dentrayed,
§ RPB bil | Reset port bil 00 10|01 B1By|1[2|P(DPL @ Bo;+0 |Asinglebit inport PIDP) ) wecified with | z¢ When thit Intructian
2 the immexdiate data 8480 Is reset. i anqcuted, the €
& comunty are demroysd
- The € and AC contents are loaded In the
. WTTM Write  Timer 1T 111y 00|11 |[TM—E (AD) timer. The THF 18 reset, TMEF
8 TMF -0
g HALT Hal t Py 1t (o 0y o1 |y | Hat All pperations stop. Only whan ait ping of
E PO PA e ML,
— nop,
é NOP No operation 0D0C|0 000} |1 |No operahon No operation is performoed, but 1 machine

*1 If the CLA instruction it used continuously in such # manner ay CLA, CLA, —————,
the first CLA instruction anly is slfective and the following CLA instructions are changed
10 the NOP instructions. This is also true of the LI instruction.

The following instructions, which are included in the instruction set of the LC6523, 6526, are excluded)
AND, BFn, Bl, BNFn, BNI, CLI, JPEA, OR RAL, RCTL, RFB, RTI, RTBL, SCTL, SFB, X, XAH, XAD,
XAT, XA2, XA3, XD, XHQ, XH1, X1, XL0O, XL1, XM
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LCB527N/F/L, 6528N/F/L Option Code Specifying Method

General Description

It is requested that you should submit to us various mask options of the LC6527N/F/L, LC6528N/F/L together with
the program code which are stored in an EPROM.
By using our cross assembler for the LC6527, 6528, the option code can be specified interactively and stored in the

EPROM.

If our cross assernbler is not used, specify the option code as shown below. (This is the same as the method where
the crass assembler is created automatically.)

The Type No. of the EPROM to be submitted is 2732 or 2764,

00O0H

1FFH
20CH

3FFH
400H

800H
801H
802H
BO3H
804H

N Program code area for
LCB528N/F/L ~ Program code area for LCE527N/F/L

Note 1 Note 1. For the LC6528N/F/L
write ‘00",
Note 2 Note 2. Always write ‘00".

Option code area for LCB527N/F/L, 652BN/F/L
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C Version (LC6527N/L, LC6528N/L) Option Code Specifying Method
Always write ‘0" in the area of 0,

27

20 0OSC mode select
00 - - - No select

800H 0 0

01  1-pin external drive {1-port EXT)
10  2-pin RC OSC {2-port RC OSC)

| Y S VY S W 7\ / 11 2-pin ceramic resonator OSC
| , (2-port ceramic resonator QSC)
Always OSC divider select
write ‘0% 00 1/1 (Direct coupling}
01 1/3
10 1/4
11 - No select
Port C output level at initial reset mode
[_ 0 'L’-level output
1 ‘H'-level output
Port D output level at initial reset mode
0 ‘L’-level output
I— 1 ‘H’-level autput
27 20
801H PC3 PCo PC1 PCo PA3 PA2 PA4 PAp
\ /A 7
Port A output configuration select
——E 0 Open drain output
1 Qutput with pull-up resistance -
Port C output configuration select
4—|: 0 Open drain output
1 Output with pull-up resistance
27 20
802H 0 0 0 0 PD3 PD2 PD1 PDgo
\ : /N _/
Always write ‘0. Port D output configuration select
——E-O Open drain output
1 Output with pull-up resistance
27 20
80O3H 0 0 0 0 0 0 0 0
A /
Always write 0",
27 20
804H 0 0 0 0 0 0 0 PHp
\ / \ /

Always write ‘0",

Port H output configuration select
—E 0 Open drain output
1 Qutput with pull-up resistance

Note: When the 2-pin OSC mode is
selected, always write ‘0’
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H Version {LCB527F, LC6528F) Option Code Specifying Method
Always write ‘0" in the area of 0.

27 20 0SC mode sefect
00 -- Noselect
800H 0 0 01  1-pin external drive {1-port EXT)
10 .- No select
s \_l_/ — \_C 11 2-pin ceramic resonator OSC
{2-port ceramic resonator OSC)
Always QSC divider select
write ‘0’ 00 ~-1/1 (Direct coupling)
01 -~ No select
10 -- No select
11 -- No select
Port C output level at initial reset mode
|_ 0 ‘L"-level output
1 'H’-level output
Port D output level at initial reset mode
0 ‘L"-level output
L 1 ‘H'-level output
27 20
BO1H PC3 PCo PC1q PCp PA3 PA9 PA1 PAg
\ / \ /
Port A output configuration select
—E 0 Open drain output
1 Qutput with pull-up resistance
Port C output configuration select
—[ 0 Open drain output
1 Output with pull-up resistance
27 20
802H 0 0 0 0 PD3 | PD2 | PDy7 | PDg
\ /A /
Always write ‘0", Port D output configuration select
—-ED Open drain output
1 Output with pull-up resistance
27 20
BO3H 0 0 0 0 0 1] 0 o
— | /
Always write '0’.
27 20
804H 0 0 0 0 0 0 0 PHg
\ / \ /

Always write ‘0",

Port H output configuration select
0 Open drain output
1 Output with pull-up resistance

Note: When the 2-pin OSC mode is
sefected, always write ‘0",
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Notes for Standby Function Application

The LCB527N/F/L, 6528N/F/L provide the standby function called HALT mode to minimize the current dissipation
when the program is in the wait state,

The standby function is controlled by the HALT instruction, PA pin, RES pin.

A peripheral circuit and program must be so designed as to provide precise contro! of the standby function. In most
applications where the standby function is performed, voltage regulation, instantaneous break of power, and external
noise are not negligible. When designing an application circuit and program, whether or not to take some measures -
must be considered according to the extent to which these factors are allowed. This section mainly describes power
failure backup for which the standby function is mostly used. A sample application circuit where the standby function
is performed precisely is shown below and notes for circuit design and program design are also given below,

When using the standby function, the application circuit shown below must be used and the notes must be also fully
observed.

if any other method than shown in this section is applied, it is necessary to fully check the environmental conditions
such as power failure and the actual operation of application equipment.

1. HALT mode release conditions

The HALT mode setting, release conditions are shown in Table 1.

Table 1 HALT mode setting, release conditions

HALT mode setting conditions HALT mode release conditions
HALT instruction (@ Reset {Low level is applied to RES.)
Provided that PA3 is at high level. @ Low leve! is applied to PA3.

Note} HALT mode release condition (2) is available only when the RC mode is used
for system clock generation; and unavailable when the ceramic resonator mode
is used because the OSC circuit may not operate normally.

2. Proper cares in using standby function
When using the standby function, an application circuit and program must be designed with the following in mind.
(1} The supply voltage at the standby state must not be less than specified.
{2) Input timing and conditions of each control signal {RES, PA3) must be observed at the standby initiate/release
state.
(3} Release operation must not be overlapped at the time of execution of the HALT instruction,

A sample application where the standby function is used for power failure backup is shown below as a concrete
method to cbserve these notes. A sample application circuit, its operation, and notes for program design are given
below.

Sample application where the standby function is used for power failure backup.

Power failure backup is an application where power failure of the main power source is detected and the HALT
instruction is executed to cause the standby state to be entered. The power dissipation is minimized and a backup
capacitor 1s used to retain the contents of the internal registers for a certain period of time. After power is restored,
a reset occurs automatically and the execution of the program starts at address 000H of the program counter (PC).
Shown below are sample applications where the program selects or not between power-ON reset and reset after
power is restored, notes, measures for instantaneous break of AC power.
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2-1. Sample application 1 where the standby function is used for power failure backup

Shown below is a sample application where the program does not select between power-ON reset and reset
after power is restored.

2-1-1, Sample application circuit — (1}
Fig. 2-1 shows a sample application where the standby function is used for power failure backup.

ci

{up to Voo 1
R2Z(10k) 1R}
. PX X{Note}

D1
V+
[Aes N
100V ‘T
AC R1(50)
power
source

Voo
Raf7k) R (200k)
R4 (TYP)
(10Kk) AES
C2(= 1 uF)
TR Vss

rhr

Unit {resistance: )
(Note) Normal input perts other than PA3

Fig. 2-1. Sample application — {1} where the standby function is used for power failure backup

2-1-2, Operating waveform in sample application circuit — (1)

The operating waveform in the sample application circuit in Fig. 2-1 is shown in Fig. 2-2. The mode is roughty
divided as follows:

{a) Power-ON reset

(b} nstantaneous break of main power source

{c}) Return from power failure backup

Indeterminate i Reset LNormal mode lXFieset & Normal mode W--—«lLﬂeset XlNormaI maode

(a) Power ON reset {b} Instantaneous ! Instantaneous break {iii}
break {i), {ii} HALT instruction

Reset ( Normal mode

~ ’

-
{c) Return from power failure backup

HALT instruction

v¥Tron: V7T value when TR is turned ONJOFF

Fig. 2-2 Operating waveform in samp!e application circuit — {1}
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2-1-3. Operation of sample application circuit — {1)

2-1-4,

2-15.

{a)

At the time of power-ON reset
After power rises, a reset occurs automatically and the execultion of the program starts at address O00H
of the program counter (PC).

— Note —

{b)

ic)

This sample application circuit provides an indeterminate region where no reset occurs before the operating
VDD range is entered.

At the time of instantaneous break

(i) When the Pxx input voltage does not meet V| (the PXx input level does not get lower than input
threshold level V) and the RES input voltage only meets V|_:
A reset occurs in the normal mode, providing the same operation as power-ON reset,

(ii} When both of the Px x input voltage and RES input voltage do not meet V|| :
The program continues running in the normal mode.

{iii} When both of the Pxx input voltage and RES input voltage meet V|| :
When two pollings do not regard the Pxx input voltage as “’L" Ie\ret the HALT mode is not entered
and reset occurs.
When two pollings regard the Pxx input voltage as “L" level, the HALT mode is entered and after
power is restored a reset occurs, releasing the standby mode.

At the time of return from power failure backup
After power is restored, a reset occurs, releasing the standby mode.

Notes for design of sample application circuit — (1)

v+ rise time and C2

Make the time constant {C2, R} of the reset circuit 10 times as long as the V7 rise time. (R: ON-chip
resistor, 200kohms typ.}

Make the V¥ rise time shorter {up to 20ms}.

R1and C1

Make the R1 value as small as possible. Make the C1 value as large as possible according to the backup
time calculated, {Fix the R1 value so that the C1 charging current does not exceed the power source
capacity.)

R2 and R3

Make the “H"-level input voltage applied to the Px x pin equal to Vpp.

R4

Fix the time constant of C2 and C4 so that C2 can discharge during the period of time from when v*
gets lower than VFTRONITR OFF) at the time of instantaneous break until the Pxx input voltage gets
lower than VL (because release by reset is not available after the HALT mode is entered by instantaneous
break).

R5 and RG

Make V* (VBE=0.6V is obtained by R5 and R6) when the reset circuit works (Tr ON) more than
{operating Vpp min + VF of diode D1).

Observing this note, make V1 as low as possible to provide a reset early enough after power-ON,

Backup time

The normal operation continues with a relatively high current dissipation from when power failure is
detected by the Px until the HALT instruction is executed. Fix the C1 value so that the standby supply
voltage is held during backup time of set + above-mentioned time.

Notes for software design

® Design the program so that port A3 is brought to “H’" level at the standby mode.
® Check a standby request by polling the input port twice.
{Example} '
BP1 AAA ; 1st polling
BP1 AAA ; 2nd polling
HALT ; Standby
AAA: '
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2-2. Sample application 2 where the standby function is used for power failure backup
Shown below is a sample application where the program selects between power-ON reset and reset after power is
restored.

2-2-1. Sample application circuit — {2} (No instantaneous break in power source)
Fig. 2-3 shows a sample application where the standby function is used for power failure backup.

| REG
100V
AC 7-";
power Voo
source
PX X{Note)
{SENSE)
Voo
R (200k)
(TYP)
RES
Vss

Unit (resistance: 1}

{Note) Normal input ports other than PAg

Fig. 2-3 Sample application — {2) where the standby function is used for power failure backup

2-2-2. Operating waveform in sample application circuit — {2}
The operating waveform in the sample application circuit in Fig. 2-3 is shown in Fig. 2-4, The mode is roughtly
divided as follows:
{1) Power-ON reset
(2) Return from power failure backup

v+

/Pxxl [ i

Indeterminate ¥ Reset m Norrmal made

-

Power—ON reset \
Pxx="L" is detected.

+
_Y‘ Y E— [ EEE__ - F aniia
_.._—-1_‘.\ ] Von — \ v+ 1ron —J ——

\ L/ / i —— —
\ Pxx 7 // V4 RES
! e \ Vin Pxx
ViL Pxx - f" Ve
\ : l//
YL S i
m
Normal mode @ ——————— " - l-:lf- -0'—3 ——————— —( Reset W Normal mode
/ ; T
Return from power fajlure backup

HALT instruction Py x="H" is detected.

v+TRoN: V¥ value when TR1 is turned ON/OFF,

Fig. 24 Operating waveform in sample application circuit — (2}
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2-2-3. Operation of sample application circuit — {2)

{a) At the time of power-ON reset .
The operation and notes are the same as for sample application circuit — (1), except that after reset release
Pxx="'L" is program-detected to decide program start after initial reset.

{b) Standby initiation
When one polling regards the Px X input voltage as *'L"" level, the HALT mode is entered.

{c) At the time of return from power failure backup
After power is restored, a reset occurs, releasing the standby mode.
After standby release Py x=""H" is program-detected, deciding program start after power is restored.

— Note —
If power is restored after Vpp during power failure backup gets lower than V|4 on the Pxx, Pxx="L"
may be program-detected, deciding program start after initial reset.

2-2-4. Notes for design of sample application circuit — (2)

® R2and R3
Fix the R2 value so that R22R1 is yielded and fix the R3 value so that |g of TR2 is limited.
e R4

There is no severe restriction on the R4 value, but fix it so that C2 can discharge quickly.
Other notes are the same as for sample application circuit — (1),

2-25. Notes for software design
®  Dsign the program so that port A3 is brought to ’H’" level at the standby mode.
® Check a standby request by polling the input port once.

(Example}

]
1
|
BP1 AAA ;1 Polling
HALT ; Standby
i

AAA;
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2-3. Sample application 3 where the standby function is used for power failure backup

2-3-1. Sample application circuit — {3) {There is an instantaneous break in power source.)
Fig. 2-5 shows a sample application where the standby function is used for power failure backup.

'ReG | P
100V l D1
AC
power Voo
source RXX{Note)
ct A2 (SENSE}
{up to 1F) {100k)
R7
{12k) Voo
TR3 R(200k)
N TR
(10k) RES
c2(=1uF)
R5 Vss
(82k)
) TR A—,
R6&
[Note) Normal input ports other than PAg3 {12k) h Unit (resistance: 0)

Fig. 2-6 Sample application — {3) where the standby function is used for power failure backup

2-3-2. Operating waveform in sample application circuit — (3}
The operating waveform in the sample application circuit in Fig. 2-6 is shown in Fig. 2-6. The mode is roughly
divided as follows:
(1) Power-ON reset
{2} Instantaneous break of main power source
{3) Return from power failure backup

== > o i
. — ! g
I N
VIHRES/_ v Vin P ‘I I , —
H FX¥ ) ’
/ I 'f| /

Vie Pxxil v, p ’ Viraaon ' _f
I / P A i 3 v aes Vi Pxx _.\ f I

<
i

Normal mode Reset WNormal modeX Reset % Narmal mode m—--{ Reset WNormal mode
N, [] s ] Y s

hdl h v
(1} Power—ON reset \ (2) Instanta_meq_t):s \ (2) lnstantg_rgeous‘\ . ’
Pyx="L" is detected break (i), {ii break [iil} Py x="H""is detecte

Py x="H"Is detected.  HALT instruction
{Pxx="L"" Is detected.}

V*TRION —
/ ViH RES -

h T_ " - -Vm Pxx
VA TRION k —J’f— /
.T\—VnL Pxx ' -IVL ViL RES

e .._._s,L ffl

HALT mode

Normal mode %z; —————————————————————— k Reset % Normal mode
r

)

—
l (3} Return from powe
HALT instruction [Py y="L" is detected) failure backup Pxx="H" is detected.

V¥raion: VY value when TR1 is turned ON/OFF
v+rpaon: VYvalue when TR3 is turned ONJOFF

Fig. 2.6  Operating waveform in sample application circuit — {3)
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2-3-3. Operation of sample application circuit — (3)
(a) At the time of power-ON reset
The operation and notes are the same as for sample application circuit — {2}
(b} At the time of instantaneous break
{i} When the Py input voltage does not meet V| {the Py input level does not get lower than input
threshold tevel VL) and the RES input voltage only meets V!
A reset occurs in the normal mode. After reset release Py x="H"" is program-detected, deciding
program start after instantaneous break.
(i) When both of the Pxx input voltage and RES input voltage do not meet V!
The program continues running in the normal mode,
(iii) When both of the Px x input voltage and RES input voltage meet V||_:
When two pollings do not regard the Px 3 input voltage as ““L" level, the HALT mode is not entered
and a reset occurs,
When two pollings regard the Py input voltage as *'L" level, the HALT mode is entered and after
power Is restored a reset occurs, releasing the standby mode. After standby release Py x=""H" is
program-detected, deciding program start after instantaneous break.
(c} At the time of return from power failure backup
The operation and notes are the same as for sample application circuit — (2}

2-3-4. Notes for design of sample application circuit — (3)

® R3
Bias resistance of TR2
® R7 and RB

Fix the R7 and R8 values so that TR3 is turned ON/OFF at approximately 1.5V of vt
Other notes are the same as for sample application circuit — {1) -

2-3-6. Notes for software design
Same as for sample application circuit — (1}

B No products described or contained herein are intended for use in surgical implants, life-support systems,
aerpspace equipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and
the like, the failure of which may directly or indirectly cause injury, death or property loss.

B Anyone purchasing any products described or contained herein for an above-mentioned use shall:

@ Accept full responsibility and indemnify and defend SANYQ ELECTRIC CO, LTD, its affiliates,
subsidiaries and distributors and all their officers and employees, jointly and severally, against any
and all claims and litigation and all damages, cost and expenses asscciated with such use:

@ Not impose any responsibility for any fault or negligence which may be cited in any such claim or
litigation on SANYQ ELECTRIC CO, LTD, its affliates, subsidiaries and distributors or any of
their officers and employees jointly or severally.

B [nformation (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 rignts of
third parties,
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