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No.2076D0 | LC6520C,6522C, LC6520H, 6522H

Single-Chip 4-Bit Microcomputers for -
Medium/Large-Scale Control-Oriented Applications

The LC6520C/H are single-chip 4-bit microcomputers that contain a 4K-byte ROM, 1K-bit RAM, have 42 pins, and are
fabricated using CMOS process technology. Besides 8 input/output common ports of 32 pins and an input port of 4
pins, the LC8520C/H have specific ports that are used to provide the interrupt function, 4-bit/8-bit serial input/output
function, and burst pulse output function. All output ports are of the open drain type with a withstand voftage of 16V
and a drive current of 20 mA and have the option of containing a pull-up resistance bitwise. )

The LCB520C/H are the same as our LCB500 series in the basic architecture of the CPU and the instruction set, but are
made more powerful in the stack leve! and the cycle time.

The LC6522C/H are the same as the LC6520C/H, except that they contain a 2k-byte ROM, 512-bit RAM.

Features
-® Instruction set with 80 instructions {Common to the LCB500 series)
® ROM/RAM
4096 bytes/1024 bits (LCE520C/H)
2048 bytes/512 bits {LC6522C/H)
® |nstruction cycle time: 6 us (C version, Vpp = 3 t0 5.5V)
2,77 us (C version, Vpp = 4 t0 5.5V)
9.92 us (H version, Vpp = 4.5 to 5.5V)
® Serial input/output interface x 1 (4 bits/8 bits program-selectable)
® 1/0 ports
Input port: 4 pins
Input/output common ports: 32 pins
Input- input/output withstand voltage: 15 V max {all input+ input/output ports)

Output current: 20 mA max (all output ports)
Pull-up resistance: May be contained bitwise by option. (All output ports)
Output level during reset: For ports C, D, output {H or L} during reset may be specified portwise by option.

Package Dimensions 3052A-Q48AIC

(unit: mm)
20.0
Package Dimensions 30258.p425)1C 1.0“.00.35
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LC6520C,6520H,6522C ,6522H

Interrupt function

Timer interrupt: 1

TNT pin or serial 1/O interrupt: 1
Stack level: 8 levels {common with Interrupt)
Timer: 4-bit prescaler + 8-bit programmatbile timer
Burst pulse {64 x cycle time, duty 50%) cutput function
Oscillator option
Circuit mode: Ceramic mode, RC mode, external clock mode (200 kHz to 4.2 MHz)

(Xtal OSC constants are being checked.)
Predivider option: 1/1, 1/3, 1/4
Standhy function:  Standby function provided by the HALT instruction
Supply Voltage: 3 to 5.5V {C version)
4.5 to 5.5 V (H version)

Package: DIP42 shrink type, QIP48

QipP4g
Pin Assignment ’;3.:
P ux¥RDY
e s EERFdvoadBas
BT ST W L0TI I TT
PA2 PA1 PR3 ! 36 PJ1
a1 e
PBO Yoo (+5v) Pe2 ¢ nl-Pli2
PE & P FC3 5 2Pl
rR2 B P2 %:; tﬁgisg :;10-_-1;1‘:0
PB2 j Paa 1 ~; 290 pG3
PCO PJO g A ;;_:Gﬁf
PC1 A3 Py {1 26— PGO
Pc2 P2 Fe! Y3 :snm:s:onanu”mwﬁ
PCI "H P11 I TTTTTIT T T Note}
PDO } P10 BE Eﬁ@ gy w&%lg - When mounting the QIP
POl P63 o version on the board, do
Fo2 Fo2 not dip it in solder.
PD3 9 PG Nothing must be connected
FED PO Pin Name to NC pin
PE) | PFI/INT .
PE2 ) PF2i5Ck 0SC1, O8C2: RC, ceramic resonator, or X'tal for OSC
PE3 PF1/50 TNT: Interrupt :
;ESY ; 3 Frofsi RES: Reset
55 d RES PAD-3: Input/output common port
osct 3 0sc2 PB0-3: Input port
PCO0-3:
PDO-3:
PE0-3: .
PF0-3: Input/output common port
PGO0-3:
Pi10-3:
PJO-3:
SCK:
SO Serial Input/output port
Sh:

TEST: Test
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Pin Description

Pin Name [Pins 1/0 Functions Options During Reset
Vob 1 Power supply
Vsgs 1
0SsC1 1 Input ® Pin for externally connecting R, {1) External clock input
C or a ceramic resonator for (2) 2-pin RC OSC
system clock generation (3) 2-pin ceramic
QS5C2 1 Output ® For the external clock mode, the 4 lr’eso:?a_tor OSC.
0SC2 pin is open. {4) Predivider option
1. No. predivider
2. 1/3 predivider
3. 1/4 predivider
PAQ 4 |Input/output| ® Input/output common port Apto | (1) Open drain type & “H" output
PAq 3. output (Output Nch
PA2 4.hit input {IP instruction) {2) With pull-up transistor
PA3 4.bit output {(OP instruction) resistance OFF}
Single-bit decision (BP, BNP {1}, {2): Specified bit
instructions} by bit.
Single-bit set/reset {SPB, RPB
instructions)
® Standby is controlled by the PA3
{or PAp to 3).
® The PA3 (or PAg to 3} pin must
be free from chattering during the
HALT instruction execution cycle.
PBo 4 Input ® |nput Port Bgto 3
PBq 4.bit input {IP instruction)
PB2 Single-hit decision (BP, BNP
PB3 instructions)
PCo 4 |Input/output| ® Input/output common port Cgto | (1) Open drain type ® ""H" output
PC1q 3. output
PCa The functions are the same as for | (2) With pull-up ® “L” output
PC3 the PAQ to 3. (Note) resistance {Option-
® Qutput {"H"* or “"L") during reset | (3) P;'tf"‘t during reset: | selectable)
may be specified by option. {4) Output during reset:
llLi#
. ) .
{Note} No standby control function . (2 Eﬁe&fﬁﬁ_
is provided. ® (3), (4): Specified in
a group of
4 hits.
PDgp 4 |Input/output| ® Input/output common port Dpto | Same as for the PCo to 3.| Same as for
PD1 3 the PCq to 3.
PBo The functions, options are the
PD3 same as for the PCq to 3.
PEp 4 |Input/output| e input/output common port Egto | {1) Open drain type ® "H" output
PE1 3 output {Output Nch
PE2 4-bit input (1P instruction) {2) With pull-up transistor
PEj 4.bit output (OP instruction) resistance OFF)
Single-bit decision (BP, BNP {1}, {2): Specified bit
instructions) by bit.
Single-bit set/reset (SPB, RPB
instructions)
® PEq: With burst pulse {64Teyc)
output function

Continued on h'éxt'page.
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Continued from preceding page.

Pin Name |Pins /0 Functions Options During Reset
PF@/S! 4 |Input/output | ® Input/output port Fg to 3 Same as for the PEg to 3.| Same as for the
PF4/S0 The functions, options are the PEQ to 3.
PF2/SCK same as for the PEg to 3. However, Serial port:
PFa/INT no burst pulse output function is Disable
provided. Interrupt
® PFg to 3: Also used for serial source: INT
interface, INT input. Program-
selectable,
4 bits/8 bits of serial input/output:
Program-selectable
Sl: Serial input port
SO: Serial output port
SCK: Serial clock input/output
INT: Interrupt request input
PGp 4 |Input/output | ® Input/output common port Go to | Same as for the PEQ to 3.| Same as for the
PGy 3 PEp to 3.
PG The functions, options are the
PGa same as for the PEg to 3.
However, no burst pulse ocutput
function is provided.
Plg 4 |Inputfoutput | ® Input/output common port Igto | Same as for the PG to 3.| Same as for the
Plq 3 PGg to 3.
) The functions, options are the
Plg same as for the PGq to 3.
PJo 4 |Input/output | ® Inputfoutput common port Jg to | Same as for the PG to 3.| Same as for the
PJq 3 PGp to 3.
PJo The functions, options are the
PJ3 same as for the PGg to 3.
RES 1 Input ® System reset input
® For power-up reset, C is connect-
ed externally.
® For reset start, ““L"* level is appli-
ed for 4 clock cycles or more.
TEST 1 Input ® LSl test pin
Narmally connected to Vgs
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System Block Diagram.

RAM ROM
P03 ()l Porta () b /moxa) | [ PC — {2k byte)
] || o] [
- STACK 2
s ol o) o5
STAK 4 <7
¥ op STACK 5 1w [ 1oec
Feo-2 <—_—> Fort € ) f STACK 6
= STACK 7
STACK B
PD0-3 <I> Port D C::) 7 SN2
I System Bus
peo-3 {PartE l I
515
AC ™ ||ctL
PF0-2 C::) Fort F C::) - CFlzF
b |75
— mete mﬁ;ﬁr INT
et /50 m JIN - 1:
£ Sower 0sc!
2., — 05C2
é £ dsit @! Pat G| |Portd Port J
O PEQ -0 RES
ES /51 gl e digh Pg II ﬁ . OTEST
Q P o -~ vip
K % 3 P1O-3 PJO-3 0 ¥
:_‘ % O

RAM: Data memory ROM: Program memory

F: Flag PC: Program counter

WR: Working register INT: Interrupt control

AC: Accumulator IR: Instruction register

ALU:  Arithmetic and logic unit i.DEC: Instruction decoder

DP: Data pointer CF, CSF: Carry flag, carry save flag

E: E register ZF, 2SF: Zero fiag, zero save flag

CTL: Control register EXTF: External interrupt request flag
GSC:  Oscillator TMF: Internal interrupt request flag
TM™: Timer

STS:  Status register
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Oscillator Circuit Option

Option Name

Circuit

Conditions, etc.

1. External Clock

0B

® |nput: Schmitt type

2. 2.pin RC OSC

® [nput: Schmitt type

3. Ceramic
Resonator OSC

ct osCt

H —<}—

Ceramic
resonator 0sC 2
H
€z R
® Predivider Option
Option Name Circuit Conditions, etc,

1. No predivider

0SC circuit

generator

Timing

® Applicable to all of 3 OSC options.
® The OSC frequency, external clock

do not exceed 1444 kHaz.
{LCE520C, LCB522C)

® The OSC frequency, external clock

do not exceed 4330 kHz.
{LC6B520H, LCB522H}

#® Refer to Table of OSC, Predivider

Option (Table 2).

2. 1/3 predivider

1r "9!5

pradivider

generator

Timing

OSC circuit

® Applicable to only 2 options of

external ¢lock, ceramic resonator
0SC.

¢ The OSC frequency, external clock

do not exceed 4330 kHz.

® Refer to Table of OSC, Predivider

Option (Table-2}.

3. 1/4 predivider

173 7 4
pradivider

generator

Timing

b~
o
2
=
Q
L+
w
o

® Applicable to only 2 options of

external clock, ceramic resonater
0OscC.

® The OQSC frequency, external clock

do not exceed 4330 kHz.

® Refer to table of OSC, Predivider

Option (Table 2}.
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Options of Ports C, D Output Level during Reset B
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 Conditions, etc.
1. QOutput during reset; "H'' level All of 4 bitsof ports C, D
2. Output during reset; "L" level All of 4 bits of ports C, D

Options of Port Qutput Configuration
For each input/output-common port, either of the following two output configurations may be selected by option
(bitwise).

Option Name Circuit Conditions, etc.,
1. Open drain type D

output B
2. Output with [} {>G

pull-up resistance %"‘l
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Devetopment Support
The following are available to support the LC6520, LC6522 program development.

{1) User's Manual
*L.C6554 Series User's Manual” No. E21B. (Issued in Decernber, 1987)
{2) Development Tool Manual
For the EVA-410 system, refer to the description of Development Support Tools in “LC6554 Series User's
Manual”. For the EVA-800 system, refer to “EVA-800-LC6554 Series Development Tool Manual”.
(3} Development Tools
1) For program development (EVA-410 system)
i. MS-DOS host computer system (Note 1)
il. MS-DOS base cross assembler (LC65S.EXE)
iii. Evaluation kit (EVA-410C or EVA-420)
iv. Evaluation kit target board {(EVA-TB6520/22/54/43/46), evaluation chip {LC6595)
2) For program evaluation
i. Piggyback {(LC65PG20/22), with socket for conversion of number of piggyback pins

Note. For notes on program evaluation, do not fail to refer to ’5-3-1. Notes on when evaluating programs
for the LCE520/22" in *'LC6554 Series User’'s Manual’".

Appearance of Application Development Tools

EVA-410 System Piggyback
to EVA-410 or EVA-420
EPROM (2732 or 2764)
<>
IAY I
CN1
EPROM FAP-40-03#2
LC6595 Piggyback
conversion
board
NFP-50A-0112 NFP-80A-0112
CN3 CN2
L7 LW I J
NFS-504-0100
<>
To application system
il Piggyback
£ 0.635mm-pitch flat cable {LCB5PG20/22)
Nano flex cable
NF5-50A-0100
Conversion board
(TB425)
Evaluation Kit Target Board .
Read-Write adapter for 2764
(EVA-TB6520/22/54/43/48) (6327 764)
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3} For program development (EVA-800 system)
i. }BMPC/XT, I1BM PC-AT {Note 1} compatible Sanyo MS-DOS machine
ii. Cross assembler _..... MS-DOS base cross assembler: {LCB55.EXE)
iii. Host control program: (EVABQ0.EXE)
iv. Evaluation chip: LC8595
v. Emulator : EVA-B00 or EVA-850 control board and evaluation chip board (Note 2)

Appearance of Development Support System
EVA-800 System

IBM PC/XT, IBM PC-AT compatible
Sanyo MS-DOS machine

+ Host control program
{EVABO0.EXE)

- Cross assembler
[LCBBS.EXE}

|
o

Emulator
EVA-800 or EVA-850

0
W,
Chig

Evaluation chip board
EVAS00-TB6520/22/54/43/46

CABLES

User's application board

{(Note 1} IBM PC/XT, IBM PC-AT: Products of IBM Corporation
MS-DOS: Trademark of Microsoft Corporation

{Note 2) The EVA-800 is a general term for emulator. A suffix (A, B ...) is added at the end of EVA-800 as the
EVA-BOO is improved to be a newer version. Do not use the EVA-800 with no suffix added.
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Main Specifications of the LC6520C, 6522C

Absolute Maximum Ratings/T, = 25°C, Vgg = 0V unit
Maximum Supply Voltage Vpp max Vpp -0.31t0+7.0 A
Qutput Voltage Vo 0OS5C2 Allowable up to voltage generated A%
Input Voltage Vi (1) 0OSC1 (Note 1} —0.3 to Vppt+0.3 Y

V) (2) TEST, RES _ —0.3 to Vpp+0.3 Vv
V) i3) PBgto 3 —03t0 +156 Vv
Input/Qutput Voltage Vip (1} Port of OD type —0.3t0 +16 A
‘ Vin (2)  Port of PU type —0.3to Vpp+0.3 v
Peak Qutput Current lop Input/output port —2t0 +20 mA
Average Output Current oA Input/output port: —2 to +20 mA

Per pin over the period of 100 msec.
Zloa {1} Total currentof PAg to 3, PCopto 3, —30to +140 mA
PDp to 3 and PEQ to 3 {Note 2)
Zlpga (2) Total current of PFg to 3, PG to 3, —30to +140 mA
' Plg to 3 and PJp to 3.(Note 2)

Allowable Power Dissipation Pq max {1} DIP package, Ta = —30 to +70°C 600  mw
Py max {2) QIP package, Tq = —30 to +70°C 400 mw
Operating Temperature Topr —301t0 +70 °c
Storage Temperature Tsty —55 to +125 °c
Allowable Operating Conditions/Tg = —30 to +70°C, Vgg=0V,Vpp =3.0to 55V min typ max unit
Operating Supply Voltage  Vpp VoD 3.0 56 V
Standby Supply Voltage Vst VpD: RAM, resister hold (Note 3) 1.8 55 V
*H’"-Leve! Input Voltage Vi (1} Port of OD type, PBp to 3t 0.7VpD +135 V
Output Nch Tr OFF
VIH {2}  Portof PU type: Output Nch Tr OFF 0.7Vpp Vpp V
VIH {3)  SCK, SI, INT of OD type: 0.8Vpp +135 V
Output Nch Tr OFF
ViH {4)  SCK, SI,INT of PU type: 0.8Vpp Vpp V
Output Nch Tr OFF
VIH{6) RES 0.8Vpp Vpp V
VIH {6}  OSC1: External clock mode 0.8VDpD Vpp V
min typ max unit
"L"-Leve! Input Voltage VL (1) PORT: Vpp =41to b5V, Vgg 03vpp V
Qutput Nch Tr OFF
VL (2) PORT: Qutput Nch Tr OFF Vss 02Vpp V
ViL(3) INT,SCK,Sl:Vpp=4to55V Vsg 0.25Vpp V
Output Nch Tr OFF
ViL {4)  TNT,SCK, SI: Output Nch Tr OFF Vgs 0.2Vpp V
VL (5) OSC1: Vpp=41t05.b6V, Vssg 0.25Vpp V
External clock mode
ViL{B6)  OSC1: External clock mode Vss 0.2vpp V
ViL{7) TEST:Vpp=4tobbV Vgs 03Vvpp V
Vi (8)  TEST Vss 0.25Vpp V
ViL{® RES:Vpp=4to55Y Vgsg 0.25Vpp V
ViL {10} RES Vss 0.2vpp V
Operating Frequency fop See Table 2.
(Cycle Time) {Teye) (Vpp =4.0t0 5.5V) (2.77) (20)  {us)
(6.0 {(20)  (us)

Continued on next page.
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Continued from preceding page.

External Clock Conditions (When the external clock or 2-pin RC OSC option is selected) min typ max unit

Frequency faxt 0OSC1: Fig. 1 See Table 2.
Pulse Width [textHf © QSC1:Vpp =4tob.bY, Fig. 1 90 ns
taxtL 0S8C1: Fig. 1 180 ns
Rise/Fall Time textR. 0SC1: Vpp =410 5.5V, Fig. 1 30 ns
[text;: 0OSC1: Fig. 1 100 ns
Oscillation Guaranteed Constants
2-Pin RC Oscillation Cext 0SC1,08C2: Vpp = 4 to 5.5V, Fig. 2 220t5% pF
Rext 05C1,08C2: Vpp = 410 5.5V, Fig. 2 6.8+1% k2
Cext 0SC1, 08C2: Fig. 2 270£6% pF
Rext OSC1,085C2: Fig. 2 15+1% kt
Ceramic Resonator Oscillation Fig. 3 See Table 1.
Electrical Characteristics/Ta = —30 to +70°C, Vgg = 0V, Vpp = 3.0 to 5.5V min typ max " unit
“"H"'.Level Input Current iy (1} Port of open drain type, PBg to 3: +5.0 puA

Output Nch Tr OFF, Including OFF
leakage current of Neh Tr,

ViN=+13.5V
hix {2} 0OSC1: External clock mode, VIN = VDD +1.0  upA
“L"-Level Input Current (1 Port of open drain type, PBg to 3: -1.0 uA
Qutput Nch Tr OFF, V|N = Vss
L (2 Port with pull-up resistance: -1.3 -0.35 mA
Qutput Nch Tr OFF, V|y = VsS
1t {3)  RES:V|N=Vss -45 10 uA
liLid) 0OSC1: External clock mode, -1.0 HA
VIN =Vss
“H'".Level Output Voltage VoH (1) Port with pull-up resistance: Vpp-1.2 A
Vpp =4 to 5.5V, IgH = —b0 1A
VoM (2)  Port with pull-up resistance: Vpp-0.5 v
log = —10 uA
“L'".Level Output Voltage VoL (1) Port: Vpp=41to5.5V,IgL=10mA 15 V
VoL (2)  Port: oL =1 mA, When lp| of 05 VvV
each port is 1 mA or less,
" Hysteresis Voltage VHys RES, INT, SCK, S, 0.1Vpp Y
OSC1 of Schmitt type (Note 8)
Current Dissipation Operation mode, Output Nch Tr OFF, Port=Vpp
2-Pin RC Oscillation IppoP (1) VpD: VpD =4 to 5.5V, Fig. 2 2 5 mA
foge = 780 kHz typ
Ippop (2) Vpp: Fig. 2 fage = 350 kHz typ 15 45 mA
Ceramic Resonator Ippop (3) Vpp: Fig. 3Vpp = 4 to 5.5V, 4MHz, 5 10 mA
Oscillation 1/3 predivider
Ippop (4} Vpp: Fig. 3Vpp =4 10 5.5V, 4MHz, 5 10 mA
1/4 predivider
IppoP (5) Vpp: Fig. 3 400kHz 1.5 4 mA
IppOP (6) VDD: VDD =4 to 5.5V, Fig. 3 800kHz 2 5 mA
External Clock lppoP {(7) Vpp: 200 kHz to 667 kHz, 2 5 mA

1/1 predivider
600 kHz to 2000 kHz, 1/3 predivider
800 kHz to 2667 kHz, 1/4 predivider
Ippor {8) VpD: VDD = 4 to 5.5V, 3 10 mA
200 kHz to 1444 kHz, 1/1 predivider
600 kHz to 4330 kHz, 1/3 predivider
800 kHz to 4330 kHz, 1/4 predivider
Standby Mode 1DDSt Vpp: VoD = 5.5V [Output Nch Tr OFF, 0.05 10 pA
VpD: Vpp =3V ort=Vpp 0.025 5 LA

‘Continued on next page.
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Continued from preceding page.

Oscillation Characteristics

Ceramic Resonator Oscillation

Oscillation Frequency

Oscillation Stabilizing
Period

2-Pin RC Oscillation
Oscillation Frequency

Pull-up Resistance
1/Q Port Pull-up Resistance
External Reset Characteristics
“H'".Level! Threshold
“L"".Level Threshold
Reset Time
Pin Capacitance

Serial Clock
Input Clock Cycle Time

Output Clock Cycle Time

Input Clock
“*L"-Level Pulse Width
Output Clock
["L"-Level Pulse Width
nput Clock
""H"'-Level Pulse Width
Output Clock
**H"-Level Pulse Width
Serial Input
Data Setup Time
Data Hold Time
Serial Qutput
Output Delay Time

Pulse Qutput
Period

“H'".Level Pulse Width
“L*.Level Pulse Width

Note 1:
is allowable,
Note 2:
Note 3:
HALT instruction,

fCFOSC
(Note 4)

tCFs

fmosc (1)

fmosc (2)

Rpp
VitH

VL
TRST

cp
tekey (1)
teKCY (2)
oL (1)
tekL (2)
tekH (1)
tCKH (2)
tIcK

1CKI

cKO

tpCy

tPH
tpL

Average over the period of 100 msec.
Operating supply voltage Vpp must be held until the standby mode is entered after the execution of the

0OSC1, 0SC2: Fig. 3 fy =400kHz
0SC1,08C2: Vpp = 4 to 6.5V,
Fig. 3 fo =800 kHz

0SC1, 0SC2: Vpp = 4 to 5.5V,
Fig. 3 fo = 3 MHz, 1/3 predivider,
1/4 predivider

0SC1,0SC2: Vpp =4 to 5.5V,
Fig. 3 fo =4 MHz, 1/3 predivider,
1/4 predivider

Fig. 4 fo = 400 kHz

VDD =4 to 5.5V, Fig. 4

fo =4 MHz, 3 MHz, 800 kHz

05C1, 0O5C2: Vpp =4 to 5.5V, Fig. 2,
Cext =220 pFiS%, Rext =68 ki1t1%
0SC1, 0SC2: Fig. 2,

Cext =270 pFiS%, Rext =16 kQ+1%

Port of PU type: Vpp =5V

f =1 MHgz, Other than pins to be
tested, VN = VsS

o)
)
A

:Vpp=4t055V, Fig. 6

wmwn
o‘o
~

KA{Tcye = 4 x System clock
riod), Fig. 6
1 Vpp =41to5.5V, Fig. 6

°
@

W
Q
~

[42)
9]
~

142
Q
A

Fig. 6

[#2]
48
7

Vpp=4to b5V, Fig. 6

2]
Oy

K: Fig. 6

Sl: Specified for T of SCK, Fig. 6
SI: Specified for 1 of SCK, Fig. 6
S50:Vpp=4tobbV,

Specified for | of SCK,

Nch OD only: External 1 kohm,
external 50 pF, Fig. 6

S0

PEO: Ty = 4 x System clock period,
Nch OD only: External 1 kohm,
external 50 pF, Fig. 7

PEQC:

PEQG:

min typ max
392 400 408
784 800 816
2940 3000 3060
3920 4000 4080
10
10
515 750 1156
222 350 609
14
0.5Vpp 0.8VpDp
0.2Vpp 0.5vVpp
See Fig. b.
10
3.0
12.0
64 x Tevye
1.0
4.0
32x Teoye
1.0
4.0
2 xTeye
05
0.5
05
2.0
64 x Teye
32 x Toyct10%

32 x Teyc®10%

When osciflated internally under the oscillating conditions in Fig. 3, up to the oscillation amplitude generated

The PA3 [or PAQ to 3} pin must be free from chattering during the HALT instruction execution cycle.

Note &:

fCFOse represents an oscillatable frequency. There is a tolerance of approximately 1% between the center

frequency at the ceramic mode and the nominal value presented by the ceramic resonator supplier. For details,
refer to the specification for the ceramic resonator,

Note 5:
Note 6:

When mounting the QIP version on the board, do not dip it in solder. )
The OSC1 becomes the Schmitt type when the OSC option is the 2-pin RC OSC or external clock OSC.

unit

kHz
kHz

kHz

kHz

ms
ms
kHz

kHz

k&2

pF

s
HS
us

us
s
us
us

us
Ls

Hs
s

us

us

us

s
Hs



L C6520C,6520H,6522C ,652¢2H

I 6sC1 (08C2)
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External clock
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Fig. 1 External Clock Input Waveform
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Fig. 2 2-Pin RC Oscillation Circuit
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R
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Fig. 3 Ceramic Resonator Oscillation Circuit
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Stabilized oscillation

Oscillation unstabilizing period
. tCFs

Fig. 4 Oscillation Stabilizing Period

v

RES
oD -
I Cees (=014

Fig. 5 Reset Circuit

Note 7: When the rise time of the power

supply is 0, the reset time becomes
10 ms to 100 ms at CReg = 0.1 uF, If
the rise time of the power supply is
tong, the value of CRES must be in-
creased so that the reset time becomes
10 ms or greater.
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4MHz (Murata) €1 | 33pFx10%
CSA4.00MG (2 | 33pFr=10%
R o8
4MHz (Kyocera) | C1 | 33pF=10%
KBR4.0MS €2 | 33pix (0%
R i)
3MHz (Murota) | C1 | 33pF=10%
CSA3.00MG c2 | 33pFx10%
R (1}
3MHz (Kyocera) ¢l | 47prx10%
KBR3.0MS c2 | 47pFE10%
R o

o

J

BOOKHz (Murata) | _C1 | 220pF+10%
CSB80OD £10%
CaonooR c2 | 2zopr+10%
R ag
BOOKHz (Kyocera} | €1 | 150pF*10%
KBR8OOH c2 | 150pF£10%
R 00
400kHz (Murata) ¢t | 470pF+£10%
CSB400P cz | a7OPFE10%
R o0
400kHz (Kyocera) | C1 | 330pF+10%
KBR400B €2 | 330pF*10%
R oo

Table 1 Constants Guaranteed for Ceramic Resonator Oscillationr

ICKGY

1CKL

ICKH

tgK

L4l

N

i X
X Input data K

[le.du]

QOutput data

X

Fig. 6 Seria! Input/Output Timing

trCY

Fig. 7 Pulse Output Timing at Port PEQ

0.8voo
0. 2 Voo

Load circuit 1k

50pF

]

Voo

The load conditions are the
same as in Fig. 6,
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Circuit Configuration Frequency Predivider Option VpD Remarks
(Cycle Time)
Ceramic Resonator 400 kHz 1/1 {10 us) 3to 5.5V Unusable with $/3,
Option 1/4 predivider
1/1 (5 us) 4 to 5.5V
800 kHz 1/3 (15 us) 4 to 5.5V
1/4 (20 us) 4 to 5.5V
3 MH 1/3 (4 us} 4 to 5.5V Unusable with 1/1
z 1/4 {5.33 us) 4 to 5.5V predivider
4 MHz 1/3 {3 us) 4 to 5.5V Unusable with 1/1
1/4 (4 us) 4t0 5.5V predivider
200 to 667 kHz 1/1 (20 to 6 Ua} 3to 5.5V
External Clock Option 600 to 2000 kHz 1/3 {20 to 6 us) 3tob.bV
or External Clock 800 to 2667 kHz 1/4 (20 to 6 us) 3tob.bV
Drive by RC OSC 200 to 1444 kHz 1/1 {20 10 2.77 us} 4 to 5.5V
Option 600 1o 4330 kHz 1/3 (20 to 2.77 us) 4 to 5,5V
800 to 4330 kHz 1/4 {20 to 3.70 us) 4 to 5.5V
External Clock Drive The external clock drive is impossible. When using the external clock drive,
by teramic resanator . - .
0SC Option specify the external clock option or RC OSC option.
RC OSC Option Used with 1/1 predivider, recommended constants {Vpp = 4 to 5.5V,
Vpp = 3 to 5.5V).
If used with other than recommended constants, the predivider option,
frequency, Vpp range must be the same as for the external clock option,

Table 2 Table of Oscillation, Predivider Option {All selectable combinations are shown. Do not use any other
combinations than shown above.}

RC Oscillation Characteristic of the LC6520C, 6522C

Fig. 8 shows the RC oscillation characteristic of the LC8520C, 6522C. For the variation range of RC OSC frequency of
the LC6b20C, 6522C, the following are guaranteed at the external constants only shown below,

1) Vpp = 3.0V 10 5.5V, T, = —30°C to +70°C
External constants Cext= 270 pF, Rext = 15 kohms
222 kHz = frose <609 kHz

2} Vpp = 4.0V to 5.5V, Ty = —30°C to +70°C
External constants Cext =220 pF, Rext = 6.8 kohms
515 kHz < frposc < 1156 kHz

I any other constants than specified above are used, the range of Rext = 4 kohms to 23 kohms, Cext = 150 pF to
400 pF must be observed. {See Fig. 8.)

Note 8: The oscillation frequency at Vpp = 5.0V, Ta = 25°C must be in the range of 350 kHz to 750 kHz.
Note 9: The oscillation frequency at Vpp = 4.0V to 5,5V, T3 = —30°C to+70°Cand Vpp = 3.0V to 5.5V, T, = -30°C
to +70°C must be within the operation clock frequency range. (See Table 2.}
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This characteristic curve is given for
reference only without guarantee,
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RC Oscillation, Rext — k2
|
Main Specifications of the LC6520H, 6522H
Absolute Maximum Ratings/Ta = 25°C, Vgg = 0V unit
Maximum Supply Voltage Vpp max Vpp —0.3 to +7.0 v
Qutput Voltage Vo 08C2 Allowable up to voltage generated \Y
Input Voitage Vi) 0SC1 (Note 1) —0.3 o Vppt0.3 v
Vi (2 TEST, RES -0.3 to Vpp+0.3 A
V) (3) PBpto 3 —0.3t0 +15 v
Input/Cutput Voltage Vio (1) Portof OD type —0.3tc+15 v
Vig (2)  Port of PU type ~0.3 10 Vppt0.3 v
Peak Output Current lop Input/output port —2 1o +20 mA
Average Output Current 10A Input/output port: Per pin over —2 10 +20 mA
the period of 100 msec,
ZIOA {1} Total currentof PAg to 3, PCoto 3, —30to +140 mA,
PDg to 3, and PEg to 3 (Note 2)
ZI0A (2) Total currentof PFg to 3, PGpto 3, —30to +140 mA
and Plp to 3, PJg to 3 (Note 2) -
Allowable Power Dissipation Pq max (1} DIP package, Ta = —30 to +70°C 600 mw
P4 max {2) QIP package, Ty = —30 to +70°C 400 mW
Operating Frequency Topg —30to +70 °C
Storage Temperature Tstg —55to +125 °C
Allowable Operating Conditions/T, = —30 to +70°C, Vgg =0V, Vpp = 4.5 t0 6 5V min typ max
Operating Supply Voltage  VppD VDD 45 55
Standby Supply Voltage Vgt Vpp: RAM, resister hold {(Note 3) 1.8 55
“H"*.Level Input Voltage VIH (1) Port of OD type, PBg to 3: . 07VpD +13.5
Output Nch Tr OFF
Viyg (2)  Port of PU type: Qutput Nch Tr OFF 0.7Vpp Vpop
Vig {3)  BCK, SI,INT: Output Nch Tr OFF  0.8Vpp +135
VIH {4)  SCK, SI,INT: Output Nch Tr OFF  0.8Vpp VDD
ViH(5) RES 0.8Vpp VDD
ViH (6}  OSC1: External clock mode 0.8Vpp VDD
“*_Level Input Voltage Vi (1} Port: Qutput Nch Tr OFF Vgg 0.3Vpp
V)L (2} INT, SCK, SI: Output Nch Tr OFF ‘Vgg 0.25Vpp
VL {3}  OSC1: External clock mode Vg 0.25Vpp
Vi (4)  TEST Vgs 0.3Vpp
ViL{5) RES Vss 0.25Vpp
Operating Frequency fap See Table 2.
{Cycle Time) {Teye) (0.92) {20}
External Clock Conditions (When the external clock option is selected)
Frequency fext QSC1: Fig. 1 See Table 2,
Pulse Width [TextH, 0OSC1: Fig, 1 90
textl
Rise/Fall Time [texth 0S8C1: Fig. 1 30
textF

Oscillation Guaranteed Constants

Ceramic Resonator Oscillation

Fig. 2 See Table 1.

unit

T CECE <4<

{us) l

ns

ns
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Electrical Characteristics/Ty = —30 to +70°C, Vgg = 0V, Vpp = 4.5 to 5.5V min typ max unit
"H’*-Level Input Current Iy (1) Port of open drain type, +5.0 uA
PBp to 3: Output Nch Tr OFF,
Including Nch Tr OFF leakage current,
Vin = 13.5V
I {2) 0OSC1: External clock mode, VN = VDD +1.0 uA
"L '".Level Input Current I (m Port of open drain type, PBg to 3 -1.0 UA
Output Nch Tr OFF, VN = Vg5
iz Port with pull-up resistance: -1.3 -0.35 mA
Qutput Nch Tr OFF, VN = VS
e (3) RES: V|N =Vss -45  -10 HA
L (4 0SC1: External clock mode, -1.0 UA
VIN = Vss
“H’*-Level Output Voltage VoH (1) Port with pull-up resistance: Vpbp-1.2 v
IoH = —50 A
VoH (2}  Port with pull-up resistance: Vpp-0.5 vV
IgH = —~10 A
“L'"-Level Output Voltage Vor (1) Port: g =10 mA 15 V
VoL {2} Port: loL =1 mA, When IgL of each 05 Vv
port is 1 mA or less,
Hysteresis Voltage VHys RES, TNT, SCK, S, 0.1Vpp v
0SC1 of Schmitt type (Note 6)
Current Dissipation
Ceramic Resonator Ippop (1) Vpp: Fig. 2, 4MHz, Operating mode, 5 10 mA
Oscillation. Output Nch Tr OFF, Port = Vpp
External Clock Ippop (2) VpD: 200 kHz to 4330 kHz, 5 10 mA
Operating mode, Qutput Nch Tr OFF,
Port=VpD
Standby Mode IDDST Vpp: Vpp =5.5V [Output Nch Tr OFF, 0.05 10 A
Vpp: Vpp =3V \Port=Vpp 0.025 5 uA
Oscillation Characteristics
Ceramic Resonator Oscillation
Oscillation Frequency fcrosc  OSC1, 0S8C2: Fig. 2 fg =4 MH:z 3920 4000 4080 kHz
(Note 4) ‘
Oscillation Stabilizing ICFs Fig. 3 fg=4 MHz 10 ms
Period
Pull-up Resistance
1/0 Port Pull-up Resistance Rpp Port of PU type: Vpp =5V 14 k2
External Reset Characteristics
"H''-Level Threshold VitH 0.5Vpp 08vpp V
“1."-evel Threshold ViL 0.25Vpp 05vpp V
Reset Time TRST : See Fig. 4,
Pin Capacitance CcP f =1 MHz, Other than pins to be 10 pF
tested, VN = Vg5
Serial Clock _
Input Clock Cycle Time tckey (1) SCK: Fig. b 3.0 Hs
Output Clock Cycle Time tokCy (2) SCK: (Tgyc = 4 x System clock 64 x Toye s
period}, Fig. b
Input Clock “*L"-Level tckL (1) SCK: Fig.5 1.0 15
Pulse Width
Output Clock “L"-Level tckL {2) SCK: Fig.5 32x Teye s
Pulse Width .

" Continued on next page.
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Continued from preceding page.

min typ max unit
Input Clock ""H’'-Level tckH (1) SCK: Fig. 5 1.0 Ms
Pulse Width
Output Clock ““H”-Level  togH {2) SCK: Fig. 5 32 x Teye Ls
Pulse Width
Serial Input
Data Setup Time tIcK Sl: Specified for 1 of SCK, Fig. 5 0.5 s
Data Hold Time tcK) Sl: Specified for 1 of SCK, Fig. 5 0.5 s
Serial Cutput

Output Delay Time tCKO SO: Specified for | of SCK, 05 s
. Nch OD only: External 1 kohm,
external 50 pF, Fig. 5
Pulse Output
Period tpCY PEQ: Tcyg =4 % System clock period, 64 x Tevye s
Nch OD only: External 1 kohm,
external 50 pF, Fig. 6
“*H"-Leve! Pulse Width tPH PEO: I2x Teyer10%  us
"L"-Level Pulse Width tpL PEO: 32x TeyeFl0%  us

Note 1: When oscillated internally under the oscillating conditions in Fig. 2, up to the oscillation amplitude generated
is allowable.

Note 2: Average over the period of 100 msec.

Note 3: Operating supply voltage Vpp must be held until the standby mode is entered after the execution of the
HALT instruction. The PA3 {or PAO to 3} pin must be free from chattering during the HALT instruction

. execution cycle,

Note & fCrQSC represents an oscillatable frequency. There is a talerance of approximately 1% between the center
frequency at the ceramic mode and the nominal value presented by the ceramic resonator supplier, For details,
refer to the specification for the ceramic resonator. '

Note 5: When mounting the QIP version on the board, do not dip it in solder.

Note 6: The OSC1 becomes the Schmitt type when the OSC option is the external clock OSC.

0sC1 (05C2)

1
OPEN

External clock

Y e

C----- Q.BVOD

[ B Lt SR, VRSP 0.25veo

LS - LR Vss

——ind

toxt

Fig. 1 External Clock Input Waveform

Voo

/ __________________ Lower limit of

l | T _/' operating Vpp
0sC1 0sC2
O B T ov

L
<
< R

;L 7 SRR

Stabilized oscillation
Oscillation unstabilized period
IoFs

; Fig. 2 Ceramic Resonator Ors't_:‘iil_a_tion Clrcu |t B F|g3 Oscillation Stabilizing Preiod




LC6520C,6520H,6522C,6522H
4MHz (Murata) €1 | 33pfX10%

R oQ RES I

Voo *
4MHz (Kyocera) | €1 | 33pF*10% o—|<-—_+_
KBRA.OMS ce [ 33pF*10%

R 0 ;J;

Table 1 Constants Guaranteed for Ceramic Fig. 4 Reset Circuit
Resonator Oscillation

Cres (=0.1x}

Note 7: When the rise time of the power
supply is 0, the reset time becomes
10 ms to 100 ms at CReg = 0.1 uF.
If the rise time of the power supply
is long, the. value of CRES must be
increased so that the reset time
becomes 10 ms or greater.

tcKey

toKL | 1CKH

SCK ——\ N 0.8vVoo
\ 0.25Vo0

ngK cxi

i ) ireuit 1k
si j Input data K Load circuit 1k
: A

Ko

50 Output data >< 1;

Voo

SOpF

Fig.5 Serial Input/Output Timing

The load conditions are the
same as in Fig. 5.

A

Fig. 6 Pulse Output Timing at Port PEO

Circuit Configuration Frequency Pr‘:gﬁ;’l‘:‘:':r?;;;"" VpD Remarks
Ceramic Resonator OSC
oo 4 MHz 1 .(1 ps) 45 10 5.5V

External Clock Option | 200 to 4330 kHz 1/1 {20 to 0.92 us) 4.5 t0 5.6V

External Clock Drive The external clock drive is impossible. When using the external clock drive,
by Ceramic Resonator

0SC Option specify the external clock option.

Table 2 Table of Oscillation, Predivider Option {All selectable combinations are shown. Do not use any other
_ combinations than shown above.)
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Notes for Standby Function Application

The LC6520, LCE522 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, and serial transfer completion signal. A
peripheral circuit and program must bo so designed as to provide precise control 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 an application equ ipment.

1. HALT mode release conditions

1-1. Supplementary description of release by serial transfer completion signal
On completion of serial transfer, the HALT mode is released and the execution of the program starts with an
instruction immediately following the HALT instruction. This function can be used to execute the program only
when serial transfer occurs, placing the program in the wait state when no serial transfer occurs, This function is
effective in reducing the current dissipation or clock noise.

‘— Notes —

® Release by the serial transfer completion signal is available only when the RC mode is used for system clock
generation; and unavailable when the ceramic mode is used.

® On completion of serial transfer, the HALT mode is released unconditionally. In an application, such as
capacitor backup application, where the current dissipation must be kept as low as possible during backup and
serial transfer by external clock is also used, the HALT mode is released when serial data is transferred ex-
ternally during backup.

12, Summary of HALT 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 1 Reset (LLow level is appled to RES.)
Provided that PA3, {PA3 to PAg or PA3 is program- 2 Low level is applied to PA3, (PA3 to PApg or PA3
sefectable} is at high leval, is program-selectable.)
3 Serial transfer completion.

Note) HALT mode release conditions (2}, {3) are available only when the RC mode is used for system clock
generation; and unavailable when the ceramic mode is used.

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 contro! signal {RES, port A, serial transfer) must be observed at the stand-
by 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 observe these notes. A sample application circuit, its operation, and notes for program design are given
below,
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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 current dissipation is minimized and a backup
capacitor is 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, and notes for serial transfer.

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.,

Ve o : Unit {resistance: Q)

.}
Lal

100V
R1{50)
power source

)]

r—% (~]F) Yoo
R2 (10k)
pxx INote)
. ¥
£ D2 R (500)
(TP}

RES

fna(&m

C2{%1puF )

{Note) Norrr_nal input
R Vss ports other than PA3

Fig. 2-1. Sample application — (1) where fhe standby function is used for power failure backup

2-1-2. Operating waveform in sample application cireuit — (1)
The operating waveform in the sample application circuit in Fig. 2-1 is shown in Fig. 2-2. The mode is roughly
divided as follows: a, Power-ON reset, b, Instantaneous break of main power, C, Return from power failure
backup.

[ - Al k
éj’/ / 3 l' /
| / Vil Pxx —_L,j- = Vil Pxx l‘ ‘b"‘{

lndeterminate* Fleset_|X_ Mormal mode ¥ Reset X Normal moda )@-& Reset ¥ Normal mode

7

w g v
(a) Power-ON reset {b} Instantaneaus \ Instantanecus break (iii)
) break (i}, {ii} HALT
instruction

Y ——

- 3
\3 L/ -
Vu‘. Pxx r 7:"_
\ {f—m

l/
HALT mode
Normal mode m ---------- = mree - —k Resat j Normal mode

v

{¢) Return from power failure backup

HALT instruction
V+rRron: V+value when TR is turned ON/OFF

Fig. 2-2. Operating waveforms — (1} in sample application circuit
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2.1-3. Operation of sample application circuit — (1)

2-1-4,

(a)

At the time of power-ON reset i
After power rises, a reset occurs automatically and the execution of the program starts at address 000H of
the program counter (PC}),

— Note —

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

{b) At the time of instantaneous break

{c)

{i)  When the Px) input voltage does not meet V) {The Py x input level does not get lower than input
threshold level V|L) and the RES input voltage only meets V|_:
A reset-occurs in the normal mode, providing the same operation as power-ON reset.

(i)  When both of the Py x input voltage and RES input voltage do not meet V{|:
The program continues running in the normal mode.

(iii)  When both of the Py X input voltage and RES input voltage meet V| |_:
When two pollings do not regard the Px X input voltage as "'L"" level, the HALT mode is not entered
and a 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 ¢ircuit — (1)

V+rise time and Cg

Make the time constant {Co R} of the reset circuit 10 times as long as the V+rise time. (R: ON-chip resistor,
500 kohm typ.)

Make the V+rise time shorter {up to 20 ms).

Rq{and Cq

Make the Rq 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 Cq charging current does not exceed the power source capacity.)

R2 and R3

Make the ""H""-level input voltage applied to the Pxx pin equal to VpD.

R4

Fix the time constant of Co and C4 so that Cp can discharge during the period of time from when V+ gets
lower than V+TROoM (TR OFF) at the time of instantaneous break until the Py X input voltage gets lower
than V| {because release by reset is not available after the HALT mode is entered by instantaneous break).
Rg and Rg

Make V+ (VgE = 0.6V is obtained by Rg and Rg) when the reset circuit works (Tr ON} more than {operat-
ing Vpp min + VF of diode D1), Observing this note, make V+ 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 detect-
ed by the Py until the HALT instruction is executed. Fix the Cq 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 Ag to A2 cannot be used for standby release and port A3 is brought to “H""
level at the standby mode,
Input a standby reguest to a normal input port other than the PA3 and check by pelling this input port twice.

{(Example)’
BP1 AAA . 1st polling
RCTL 3 ;  Interrupt inhibit
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 scurce)
Fig. 2-3 shows a sample application where the standby function is used for power failure backup.

: — Unit {resistance: 2)
Bl ’

frec |
100V AC
power source

¥op

Pxx (Note)
(SEMNSE)

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: a, Power-ON reset, b. Return from power failure backup.

Indeterminate §  Reset W Normal mode

]

! Power-ON reset 1
Pyx = “L'" is detected,

Y+
e FE e e nnes

m———— Vs — p——
‘L’p o = VTS
| XX P W RES

/ e \ 'V Pxx
VL Pxx 5‘— ’I 7
\ p Ve
LL_.._........-...“.-.. L |
HALT mode
Normal mode f§--=---— = = - ————— IReset- Normal mode
" — o
. \ Return from power failure backup \
HALT instruction Pxx = "H" is detected

ViTRoN: V+value when TR1 is turned ON/OFF,

Fig. 2-4. Operating waveform — {2} in sample application circuit
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2-2-3. Operation of sample application circuit — (2)

{a) Az 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 Pxx = “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 Px, Pxy = "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 R7 value so that Rp >>>> R is yielded and fix the Rz value so that Ig of TR2 is limited.
® Ry
There is no severe restriction on the Rg value but fix it so that C2 can discharge quickly.
Other notes are the same as for sample application circuit — (1).

225, Notes for software design

& Design the program so that port Ag to A2 cannot be used for standby release and port A3 is brought to “H"
level.

® Input a standby request to a normal input port other than the PA3 and check by polling this input port once.

(Example)

BP1 AAA
HALT

; Polling
: Standby
AAA:

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.

vt Unit (resistance: Q)

["reo | L
100V ] T 1
R1(50)

power SOUI’CE

TR2 Yop
Pxx(NDte]
(SENSE )

{Note) Normal input ports other than PA3

Fig. 256 Sample application — {3) where the standby function is used for power failure backup
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2-3.2, Operating waveform in sample application circuit — (3) S B
The operating waveform in the sample application circuit in fig. 2.5 is shown in Fig. 2-8. The mode is roughly
divided as follows: a, Power-ON reset, b, Instantaneous break of main power, C, Return from power failure
backup.

Y ' - - N ﬁ'-T T —
Y ViH Pxx k I l !

Y I / " ‘\' 'r’ I /

ViL Pxx | / _ Verrson 4 | /

 FE v REs ViL Py TV,

v 4

+- |
Indeterminatex HesetMNormal modeX Reset Normal mode w--{ Reset @( Normal mode
o N\ F L. J—

v - Al
(1) Power-ON reset \ {2} Instantaneous p ' - sper g {2} instant- Pl‘ = v is detected
Pyxx = “L.” is detected, break {1}, {il} ygtacted ' ?_?%ous break "XX '
: L
HALT instruction
{Px = ""L" is detected.)
il WS T s m = -
E-'-"E'!“E'_‘—-;—-—-:: : V*TRION o
\_] \ / VIH RES R
\ - —_— N
\| Ir | ViH Pxx
\ ! e
V*TRION - Vi Prx :*—_1_,4 Vi S
HALT mode, I
Normal mode Y/}--=-- === —c === - === -~ < Reset W Normal mode
! v -
{3} Return from power \ ]
HALT instruction failure backup P x = "H" is detected.
Py = "L is detected.) VHTRION: V+ value when TR1 is turned ON/OFF,

V+TR30N: V+vaiue when TR3 is turned ON/OFF.

Fig. 2-6. Operating waveform in sample application circuit — {3)

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 x input voltage does not meet V|| (the Pxx input level does not get fower than input
threshold level V|| } and the RES input voltage only meets V|:
A reset occurs in the normal mode. After reset release Py = "H’" is program-detected, deciding
program start after instantaneous break.
(i}  When both of the Py x 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 Py x input voltage as /L** level, the HALT mode is not entered
and a reset otcurs,
When two pollings regard the Py X 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 Pyx = “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)



LC6520C,6520H,6522C ,6522H

234,

235,

2.4,

25,

Notes for design of sample application circuit — (3)
[ H3
Bias resistance of TR2
¢ R7and Rg
Fix the R7 and R8 values so that TR3 is turned ON/OFF at approximately 1.5V of V+,
Other notes are the same as for sample application circuit — (1)

Notes for software design
Same as for sample application circuit — {1}

Notes (1)} for providing serial transfer

Notes for providing power failure backup and serial transfer

This application assigns top priority to power failure backup. When power failure backup is proqued serial

transfer may not be provided normally.

(1) When the internal clock is used for the serial clock:
Execute the serial transfer start instruction immediately before executing the HALT instruction. If this is
done during serial transfer, the power failure backup mode is entered without normal transfer.

{2) When the external clock is used for the serial clock:
When power failure is detected, it is most prioritized that the HALT mode is entered, providing power
failure backup. !t is necessary to design an application system where no release 5|gnal by serial transfer
completion is inputted to the HALT instruction executing cycle and no release signal is inputted during
backup.

Notes (2} for providing serial transfer

Notes for providing HALT and serial transfer for program standby without power failure backup

This application assigns top priority to serial transfer. The following notes for system design must be observed,

{1) When the internal clock is used for the serial clock:
Transfer starts when it is ready on both sides. When transfer is not ready on the other side, the HALT
instruction is executed to reduce the current dissipation. When transfer is ready, the HALT release signal
(RES, PA) causes return from the standby mode, starting serial transfer.

(2) When the external clock is used for the serial clock:
Synchronization must be provided between microcomputers to prevent the HALT instruction and HALT
release signal (RSIOEND) from overlapping. When transfer is ready, the serial transfer start instruction is
executed and the program is placed in the wait state. The other side adjusts thime so that no overlap accurs
between the HALT instruction and transfer completion and starts serial transfer. On completion of transfer,
the HALT mode is released and the program is executed with an instruction immediately following the
HALT instruction,
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LC6520, LC6522 INSTRUCTION SET

Symbol Description
AC ; Actumulator M{DP) :Memory addressed by DP { )1 J:Contents
At : Accurmulator bit t PIDP) : Input/output port addressed by DP, - : Transfer and direction
CF : Carry flag PC - Program counter + : Addition
CTL : Control ragister STACK  : Stack register - : Subtraction
DP : Data pointer ™ : Timer A t AND
E 1 E register TMF : Timer (internal} interrupt request flag v 1 OR
EXTF : External interrupt request tlag At, Ha, La : Working register v : Exclusive GR
Fn 1 Flag bit n ZF : Zero flag =
] : Memory
E .
% . Instruction code o8 Status flag
E a Mnemonic 3 E Function Description fHoctod Aemarks
S 07DgD5 D4 [D3D; D1 D @ |G ¥
g CLA Clear AC 1100|1000 011 |AC~O The AC contents are cleared. ZF *® 1
g cLe Clear CF 1T110fooo 1 [1hfer—o The CF contents are cleared. CF
E |sTc Set CF T 111|000 1§11 |cFe The CF is set, CF
é cMa Complement AC LI T I o B I o R O T I I B B - Rl Y3 The AC contents are complemented, ZF
n
E INC Increment AC QOO0 Q|1 1 1 Q| |1 |AL—(ACH+ The AC tontents are incremented +1. ZF CF
E DEC Decrement AC QOO0 1t v [y [V ]|AC —ACI— The AC contents are decremented —1. ZF CF
§ RAL Rotate AC leit : RE ACo+—{CF) ACA+1+ The AC contents are shifted left through 7F
2 through CF 60001000 (ACn). CF —(AC3) the CF, cf
% TAE Transler AC to E 0000|001 1 [V]T]E~(AQ) The AC contants are transferred to the E.
< I XAE Exchange AC with E [0 0 0 O |1 1 0 |3 |1 [{ACYS(E) It‘!gh":cmggrl“n“ and the E conents are
_5 | NM Increment M OCG 1ol vy 0|11 [ MODP—[MOP) )41 | The M(DP} contents are incremented +1, | ZF  CF
o)
2 DEM Decrement M OC 1 O[T v 11 1|1 |[MDPy—(MDP])~1 [TheM[DP] contents are decrémented —1. | ZF CF
H A single bit of the M{DP} specified with
EE SMBbir [ Set M data bit Q00O |1 0B B}l |1 |MDP B8,Bg)=1 8 B
= % 1Bp s st
EE A single bit of the MIDP] specified with
5p RMBbit [Resel M data bt [0 0 1 0|1 0 BiBg|! (1 [MIDP B1Bgl 0 8,8y is reset, aF
Bingry addition of the AC contents and
aAD Add M 1o AC 01 1 0|00 00 (111 |ACAC) -+ (MDP}] | the MIDP) contents is performed and ZF CF
the result is stored in the AC.
- Binary sddition of the AC, CF contents
ADC AdS M 10 AC withCF [0 0 1 010 0 0 0 |11 4¢ (AC) + (MIDPI) | ooy Re MDP] contents is performed and | ZF CF
F(CF) the regult is stored in the AL,
Decimal adjust AL .
BAA in addilhion 111 0(0 113|111 |ACHACD+6 6 is added to the AC contents. ZF
Decimal adjust AC - . to the A ntents
DAS ' subtraction 1T 110 (1 01 Q|1 |1 |AC~—{ACI+10 10 is added to the AC co 3 2F
The AC contents and the M{DFP] contents
§ EXL Exclusive or M 1o AC[1 1 1 1|0 1 0 1 | 1|1 |AC—{AC) % [MIDP}] | are exch.give-ORed and the result is stored! Z2F
e in the AC,
5’ The AC contents and the M(DP} contents
& | AND And M to AC 11 v oo |y |1 [ACeAC AMIDPY) ?qrEANDed ared the result is stored in the | 2F
c
€ The AC contents and the M{DP| contents
g QR Qr M 10 AC 1110101 0 |11 |AC—ACIV [M(DP}) :{aned and the result is stored iy the ZF
[
5 X
E The AC contents and the M{DP) contents
g CM Compare AC wih M1 1 1 1 [1 0 1 1 (v |1 | (MDP )+ {ACH+1 are compared and the CF and ZF are ZF CF
T set/reset,
.% Comparison result | CF ZF
] MOP) >(20 | 0 | 0
H [MIDP) ] =[AC) 1 1
H (MDP) ) (AT 1 0
£ = T
£ | CI data | Compare AC with 001 o1 1002|2311+ ACIH The AC coments and the immediate ZF CE
< mmediate data 0100 |iglaliig data Igl5l41q ere compared and the ZF
and CF are set/reset,
Comparison result CF ZF
lalalilg > (ACH]| © O
Iatgiylg =tACH] 1 1
130y I 1p<iati] 1 0
Compare DPL with Q01 Q{1 1 00|22 [{OPi¥liglplylg Thie DP(_contents and the immediate
CLI gara ZE
immediale data 01 01 |balabalg data 1315141 are compared.
Load AC with The immediate data 131214 lg is loaded in
Lidata | 00 date dara 1100 [Izizluig |t 1 ]ac=13131110 the AC. ZF w1
s Store AC 1o M o] 0 001 0 {1 |y IMIDP)=—1AL} The AC contents are stored in the M{DP),
L Load AC Irom M D01 0001 |11 [aC—(MDPI) The M{DP) contents are loaded in the AC.| ZF
— The AC contents and the MIDP] The ZF 1 set/r
2 XMdala | Exchange AC with M.[3 ! O MaMiMg (1|2 (AC)= (MIDP)) contents are exchanged and then the acconting 15 tha
H then modily DPw DPy—{DPH ¥ DPy contents are modified with the ZF remit ol i0P,1
g with ymmediate data OMaM My contants of {DP} ¥OMoM Mg, YOMZM Mg
B |x Exchange AC with M |1 0 1 0|0 0 0 © |1 |2 [tAC=[M(DP)) The AC contents and the M{DP) contents I;-;:"::n:;m
b are exchanged, ZF OF,, content
‘6 the tire of indruc
£ The AC contents and the MIDF] ?"ZT"'"T
-— ;] e e ZF it priremt
E (X Exchange AC with M.ET 11 1 11 0 1 0 |12 [{AC) = (MDP) ] contents are exchanged and then the | ZF socording to the
3 then increment DPyL DPL—IDPL) +1 DP| contents are incremented +1, fewn o1{DP +1]
— The AL coptents and the MIDP) The ZF it Mt/reut
XD Exchange AC with M1 11 1 01 1 1 1 |1 (2 [{AC) = [M(DPI) contents are exchanged and then the 2F according 1a the
then decrement DR DP L +—(DP L} —1 DP)contents are decremented —1. ramtt of 1P - 1)
The contents of ROM addressed by the
RTBL Aead table data trom|(0 1 1 O |0 O 1 1 (1 2 [AC E—ROM PC whose low-order 8 bits are replaced
program ROM |PCh E. AC) with the E and AC contents are loaded in
the AC and E.
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[
(-] .
1 ‘ Instruction code ol ) Status flag
Eg Mnemonic (e Function Description oHectod Remarks
_:_g Dy Dg D5 Dy |DyD2 D) Dy | [O
E LDZ ¢ata|Load DPHwith Zeroand|1 O Q O 13121119 |1 |1 |OPH ~0 ThaDPHnndDPLmIoadedwithO_am!
B OPL with immediate DPL—latz 1110 the immediate data |3t5ly1g respectively.
E dala respectively
e |LHI data [Load DPw with 0100 [tat21vig |1 {1 |DPa+—1t3121110 The DPy is loaded with the immediate
% immediale dala data l3l7ly g
a |'ND Increment DPy 1T 110 (Y1 1 Q|1 |1 [BP~—(DP)+1 The DP_ contents are incremented +1. ZF
E DED Decrement DPy T 1101 1 1 |1 [V |DP +=(DPj—1 The OP)_ conterts are decrarnented —1. ZF
E TAL Transfer AC to DPy 111701 1 3 [1]1]|DPL=(Al The AC contents are transferred to the DP |
g [ Ta Transter DPLto AC 111 1 11 |1 |AC—{DPL) The DPLoontenture transferred 10 the AQ 72 ¢
-
g XAH Exchange ACwth DPw O O 1 0 1 0 [ A = ioPws I::h»:c %ﬂtenls snd the DF |y contents are]
c X AL Exchange AC wih The AC contents and the c:nter;tj: of
o AAD K 111 - working register At are exchanged.
k XAl working regter At 111 g g : : ::E; .—::?: At is assigned one of Ag, Ay, Ag. A3
2 e e T
2 XA2 1110 o |1 |1 [(aC = (a2) sccording to tqtg.
E XA3 1110 0|1 [(AC) =AY
E |xHa Exchange DPx with The DP;; contents and tha contents of
B — working register Ha are exchanged.
g s XHO woiking regisler Hé 1111 Q|1 |1 [(DPH) :( HO} Ha is assigned gither of HO or H1
Es XH1 1111 O |1 |1 [(DPH) ZIHY) scconding to a.
¥ 2[xLa Exchange DP, with The DF| conterts and tha contents of
S8 working reqister La ara exchanged,
=E[ XLO working register La 1111 0 |1 |1 ]{DPLYZ(LO) La is mi;,?,d sithar of LO or L1 according
XL 111 01 [1oPu =L to 8.
g | SFB flag|Ser f1ag bt 0101 Baf1 |1 [Fn=—1 The flag specified with ByB48Bg is set,
o
B
E |RFB ftag| Resetl tlag bit 0090 1 [BaBzB1Bg|1 |1 |[Fn +0 The flag specified with ByBoB B is reset.| 7¢ The flage are divid-
E o into 4 graups af
e FoloFy Fyto
?_ Fy. Fato Fyy, Fg
g w F|5
_3 The ZF i wmtirevel
s Kﬂﬂ‘ \”mﬂ 10 the 4
E pnu;r:lminq ‘.“ﬂ
single bit speciti
! w:"t'h 1he ill:r.nclﬁlll
w dms 8y8,8,B0
JMP addr | Jump 0 the cuirent G 11 0|1 PoPePe|2 |2 |PC—PCHIT LTI A_ jump to the address specified 1 Uhe BANK and
bank P1PsPsPa|P3P2 P Py " PigPaPaP;Peps| With the PCyy for FCyy) ond e oo,
P4P1P2P PO immediats dats PyoPgPgPyPgaPgPaPoPy vy, B3 —
| PyPg ocouss. Py
JPEA h M1 1 [ 1 5 - A jutmp to the address specified with
Jump md l' Bd c;”eﬁn ! 0 101 |7|PCr-0 —{E.AC) the coments of the PC whose low-order
E page modibed by 8 bits are replaced by the E and AC
_% and AC contents OCCUTs,
2 | CZP addr | Call subroutine inthe [1 G 1 1 [PaPzP1Po|1 |1 | STACK = (PC)+1 A subrouting in page 0 of bank 0 is called.
E zero page PCu~§.PC1 ~0 =0
b3 PCs-~2=—PaP2P1Pp
E CAL addr | Call subroutine inthe [1 © 1 O [1 PgPaPg|2 [2 | STACK—(PC)+2 A subroutine in bank 0 is called.
‘a zero bank P7PePsPa [PaP2P1Po PCif~p ~ CPigP3PeP?
E P&P5P4PaP2P1Po
3 |RT Return from subreutre |0 1 1 0 [0 0 ' O |1 |1 [PC—(STACK) A return from a subroutine occurs,
RTI Return from interrept |0 0 3V 0 [0 0 1 O |1 {1 [PC—{STACK} A raturn from an interrupt service routine | 7p
rouline CF ZF —(SF.ZSF occurs.
BANK Change bank 1111 e [ [PCo—(PT The bank is changed. e e bafors
the JMP ingtryction.
BAt addr | Branch on AC bil C1 1 1|00 titg|2|2]|PCri~oe P7PePsPa “r'\' _!'mlzdl?h 0(: the AC :ﬂff“’i": W"t: Moamonic it BAQ
. P the immediate data titq is 1, 8 branc 10 DAY sooming
P2PgPsPa(PaP2PI PO acie 3 PzP1Po 10 the etdress specified with the immediatd 10 1he valus 6F L.
foAle=1 data PyPgPEP 4P 4P 2P |Py within the same
. page otcurs.
I ol — If a single bit of the AC specifisd with M in BNAD
BNAL addrd Branch on na AC bit 10 0 0 0tito|2|2|PCr~0ePrPePsPa the immediate data tytg is O, & branch 10 .,m?cm" ing
P1P§PsPa|PaP2P1 PO P3P2P1 PO | the address spacified with the immediate to thevalue ol L.
i ACt=0 data PoPgPePsP3PoP1 Py within the ;ame
Ppage occun,
BM1 addr | Branch on M bit 011 1[0 11 tg|2[2[PCr~o—PrPepspa |N0 !i"a':dbi“;lh’ MtDzu»«smu:un Mramonio it BMO to
P:Ps the immed iate data tqt . abranch to @M1 acconding to
PoPaPIP2PY PO PaP2P1Po the address specified quth the Immediate hevakeal't.
it [MIDP.t1tot}=1 |data PyPgPP4PoPoP Py within the same
" Page oceurs, >
NMt ad - If a single bit of the MTDP} specified with
£ | BhNMuaddd Branch on no M bt 10 0 1 1 40 114101212 | PC7~0="P7PaPsPa |y imegiate data ty1p I8 O, 8 branch to i imieD ssoedo
J P7PgPsPaj P3Pz P1 Po P3P2P1PO | the sddress spocified with the immediate Yo meviueol 1,
g 1F [M(DP.t 1t o) ] =0 | duta PyPgPeP P PP P within the same
= page occury.
g BP1 ador | Branch on Port b 0111 |1 0titg|2]|2|PCr~0—P1PsP5Pa if a single bit of port PIDP|} specified Mremonic it BPO 1o
& P1Pp Ps Pa|PaP2P1 Po Pyp2P1Po | Hith the immediata data tyig s 1, & BP0 sceari 10 the
branch to the -sddress specified with the value i &,
4 (P{DPL tator}=1 | immediate data PyPgPgP4PAPoP Py
within the same page ocours,
BNP1 add+| Branch P 111 - It o singla bit of port P{OP 1 specitied Mwmonic is BNPO I
1 on nu Port bit g g bl g IP1 tPO 2 (2|PCr~o :7P°::5:‘ with the immediate data T, i 0, 8 BHPY socorting 1o
7 Ps Ps Pa| PaPz P Po 3P2P1PY | hranch to the address specified with the 1he value of 1.
1 [PIOPL. 11t ol ]=0 | Immediate data P;PgPsP4PaPof Py
within the same poge occurs.
g — If the TMF s 1, a brench 10 the|
BTM aadr| Branch on tumer 01 1 11100 |2|2|PCr~0=PrPePsPa | il srecifiod with the immediate | ™"
P7PsPsPa|P1P2P1 Py PAP1P1P0 |Gats PyPgPgPaPaPsP yPo within the same
f TMF=1 page occurs. The TMF is reset,
then TMF «—Q
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.E Instruction code wl 8 Status fa
o Mnemonic € 2 Function Description” w0 ppmarks
Eg 07060504 [D30201 Bp oo affected
oy — if the TMF is 0, & branch 1o tha F
BNTM addr| Branch on no timer 001 1 (1 100 |2]|2(PCreo=PrPePsPa 1 4ot specifiod with the  immediate ™
P1PsPsPa PaP2P1Po P3P2P1Po  |data P,PgPgP,PaPoF 1 Pp within the same
il TMF=0 page occurs, The TMF is reset.
then TMF =0
Bl addr |Branch on intertupt 011 141 101 (2 2 |PCr~s+~P1PsPsPa It:ﬁethleddrEe:(iT;ai:‘ifieId ;i[gra{\hc:l [0 EXTF
P1PgPsPa|PaP2PyPo PaP2P1Fo |immediate data p7PsP5P4P3P2P1P0
o EXTF =1 within the ssme page occurs. The EXTF
\hen EXTF =0 is reset.
g If the EXTF iy O, a dbranch to
BNI addr | Branch on no wterrupt[O G 1 1 |1 1 @ 1 |22 |PCr-0=P7PsPs5Pa Mo Viidress specified with the EXTF
- P;PsP5Pa P3Pz P1Po P3P2P1Po | immediate data PyPeP5P4PaPaP Py
i1l EXTF=0 within tha same page occurs. The EXTF
then EXTF <0 is roset,
- If the CF is 1, a branch to
£ [ec acdr | Brancn on cF o1 v 1|1 1 (2|2 |PerooeprPersPa |U N EE N ectiod with  the
g P7PsP5sPa|P3P2P1Pg PaP2P1Po | immediate “data P;PgPsPaPaP2P1Pg
z MCF=1 within the same page oceurs,
e 0
= — If the CF i 0, a branch 1o
5 BNC addr | Branch on no CF 00111 11 v {2]2|PCr.o—PI1PsPsPa the sddress specified with the
& PrPePsPa (P3PPI Po P3PzP1PO |immediate data P;PgPgP4PaPafyPy
@ it CF =0 within the same page oceurs.
BZ addr | Branch on ZF o1 1 1|1 110122 |PCr-0~PsPsP5Pa lliheth:ddri'; isspe(:ihed. :{:r"""'h‘hew
P;PsPsPa|P3P2P1Pg PaP2PIPo |immediate data PyPgP5PaPaPaP Py
i 2F=1 within the same page occurs.
BNZ adar| Branch on no ZF go1 1|11 g |22 |PCr-~o=—PiPsPs5Ps tlrf\e ":‘.ldrss :;ec? ieda u?ig\“c?hem
P;PgPsPa|PaP2P1Po P3P2P1P0 {immediate date P7PgPsP4aP3P2PiPp
if ZF=0 within the same page ocgcurs.
oy — If the flag bit of the 16 Bags specified icis BFO
BFn addr) Branch on Hag bu 1 O‘ 1 |Manzming 2 |2 | PCr 0P PePs Py with the immediate data n3n2n1nois1, '::T;‘:::uﬂ;iwlom
FrPaPsPa|PaP2Pi PO P3P2P1Po |4 hranch to the address specified with the tha valut of n,
: o Fa=1 immediate data P7PgPsP4PaPoP Pp
within the same page occu’s.
. - o — If the flag bit of the 16 flags specified M & is BNFO
BNFn addr| Branch on no fisg 1001 nangmiae)2 |2 [PLy o PrPEPsPa with the immediate data nznanng is 0, mn;::'::a:wmm
bit PrPsPsPa [P3P2P1 Py PaP2P1 PO | abranch to the address specified with the ta e valug of .
i Fn=0 immediate data P7PgPeP sP4PaP 1Pg
within the same page occurs.
e | IP Input port 1o AC 000 11 00|11 |aC—"PDPL) Port P(DP | } contents are loaded in the AC.| 7F
'12:. cP Cutput AC 10 pon o1 00 1|1 [1 |PIDP —(AL) The AC contents are outputted to port PIDP ).
g i it i PIDP I ified with
% |SPB b b 000 1 81Bof1 PIDP . B1Boy==] A sirgle bit in port PIDP, ) specitied wi When thit inRruchor.
£ s | Ser port b ° E0 : (DP 8180 the immediate data B,BDisset, 1 ewecuted, the £
= conienty are
= deviroyed
I
3 n - A
g RPB it | Resel port bit C 010|011 Bi1Bp|1|2]|PiDP. BB —0 A singlebit in port PIDP | specified with | ¢ When h nategetion
a the immed iate data 8 B¢ is reset. it exgcuted, the E
c contenis are dastroyed
' — The bits of the cantrol register specified
SCTL bit] Set cc:wlro\ reqister CO0YO (110022 |CTL—=CTLYYV ) withtheimmudiatedalaBaBQB.lBoare
b3 1 000 [B3B2BBo B3B2B1BO | oo
~ i | register specified
RCTL bit | Reser control register (O 0 1 0 [1 1 0 0|2 (2 |CTL~(CTLIA The bits af the control reg 7F
z pmrrmu—me | With the immediate data B4B,84Bq are
5 bitl S) 1 00 1 |BIBIBIBO B3B8 00 |faet, 382818p
o]
2
% - The E and AC contents are loaded in the | 1),p
B lwitm [wiie nmer 111100 1) | TMeEr (AL e r e M
¥ TMF =0
& | HaLT Halt 1T v 1 1|0y 1 O |1 |1 ]|Han All operations stop. Only when all pina of
pon PAdcwtal L,
Hen
NOP No operalion Q000|000 0|1 ]! |No aperation No operatian is performed, but ¥ machine
cycle is consumed.
*1 |f the CLA instruction is used consecutively in such a manner as CLA, CLA, —— ——,

the first CLA instruction only is effective and the following CLA instructions are changed
to the NOP instructions, This is also true of the L| instruction,

the like, the failure of which may directly or indirectly cause injury, death or property loss.

B No products described or contained herein are intended for use in surgical implants, life-support systems,
aerospace equipment, nuclear power contro) systems, vehicles, disaster/crime-prevention equipment and

B Anyone purchasing any products described or contained herein for an above-mentioned use shall
© Accept full responsibility and indemnify and defend SANYQO ELECTRIC CQ., LTD., its affilates,
subsidiaries and distributors and all their officers and employees, jointly and severally, against any

and all claims and fitigation and all damages, cost and expenses associated 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 affilates, subsidiaries and distrbutors or any of

their officers and employees jointly or severally,

third parties.

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




