Ordering number: EN 3033A |

CMOS LSI

LC66512B, 66516B

12K-Byte/16 K-Byte ROM-Contained
Single-Chip 4-Bit Microcomputer
for Control-Oriented Applications

General Description

The LCB6512B, 665168 are 64-pin package type CMOS 4-bit single-chip microcamputers. They contain a ROM,
a RAM, 1/O ports, a dual 8-bit serial interface, a 4-channel comparator input, a dual 3-level input port, a 12-bit timer,
an 8-bit timer, and provide 11 interrupt sources with B vector addresses.

Features
{1) On-chip 12K-byte/16K-byte ROM, b12x4-bit RAM
{(2) Instruction set with 128 instructions extended from that of the LCB500 series
{3) 1/O ports ---- 68 pins
{4} B-bit serial interface ----- 2 lines {16-bit cascade connection available)
{5} Minimum instruction cycle time - 0.92us {4 .3MHz external clock input mode)
(6) Powerful timer function and prescaler
12-bit timer-used interval timer, event counter, pulse width measurement, burst pulse output
8-bit timer-used interval timer, event counter, PWM output, burst pulse output
12-bit prescaler-used time base function
{7} Powerful 11-source 8-vector interrupt function
External interrupt: 6 sources, 3 vector addresses
Internal interrupt: 5 sources, 5 vector addresses {timer: 2 sources, serial 1/0: 2 sources, prescaler)
{8) Flexible 1/0 function
Comparator input, 3-level input, 20mA drive output, 15V breakdown voltage, pull-up/open drain selectable by
option
{9) Runaway detection function {(option)
{10) B-bit input/output function
(1M HALT/HOLD mode-used power-down function
(12)Package: DIP64S, QFPB4A (QIPB4A)
(13) Evaluation LSI:  LCB6599 {evaluation chip) + EVA850/800-TB665XX, LCEEPGEXX {piggyback)
L.C86P516 microcontroller with built-in OT-PROM
LCB6E516 microcontroller with built-in EPROM
Note : The LC66512B, 665168 are different from the LC66512A, 66516A in the external constants for RC

Series Lineup

Type No. Pins ROM capecity RAM Package Remark
capaclty

LCB6304A/306A./308A 42,48 | AK/6K/BKB B12W DIP428, QFPABE Available
LC66354A/356A/35BA 42,48 | 4K/6K/8KEB 512W DIP42S, QFP4BE Available
LC663545/3565/3685 44 4K /6K /BKB 512W QFP44M Under development
LC66E303 42,48 | EPROM 8KB 512w DIC42S, QFC4B Available

with window
LC66P308 42,48 | OTPROM 8KB 512w DIP42S, QFP4BE Available
LC66404A/40BA/408A 42,48 .| 4K/6K/BKB 512W DIP425, QFP48E Available
LCE6E408 42,48 | EPROM 8KB 512W DIC42S5, QFC48 Avaijiable
. with window
LCEGP408 42,48 | OTPROM BKB 512W D1PA25, QFP4BE Available
LC66506B/608B8/5128/6168 64 BK/BK/1ZK/16KB 512W DIP64S, QFPE4A Available
LCE6556A/558A/562 A, /5664 64 6K/BK/12K/16KB 612W DIP64S, QFPB4E Available
LCE6 3548 /3568 /3588 42,48 | 4K/6K/BKB S12W D1P42S, QFPABE Available .
LCB65568 /6588 64 BK/BK 512W DIP645, QFPGAE Under development
L C665628 /5668 64 12K/16KB 512W DI1P§4S, QFPG4E Available
LC66ES16 64 EPROM 16KB b12w DIC645, QFC64 Aveilable

with window
LCB6P516 64 OTPROM 16KB B12w DIP64S, QFPG4AE Available
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LC66512B, 665168

Package Dimensions 3071 , Pin Assignment
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Package Dimensions 3057 Pin Assignment
unit:
(unit: mm) QFP64 (QIP64)
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Note} Reflow soldering is recommended for QFP {QIP) packages.
Please consult your local representative for information on solder-bath immersion of the device.
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LC66512B, 665168

System Block Diagram
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LC66512B, 66516B

Pin Description

Pin Name 1/0 Functions Output Driver Type Option During Reset
POO 1/0 Input/output common port P00 | -Pch: Pu MOS type «With PuMOS | Hor L
PO1 to P03 =Nch: Small sink or Nch OD {option}
P02 - 4-bit and single-bit input/out- current type output
P03 put -Output level

* P00 to PO3: Provided with during reset
HALT mode
control function
P10 /0 Input/output common port P10 | *Pch: Pu MOS type *WithPuMOS | Hor L
P11 to P13 *Nch: Small sink ot Nch OD {option)
P12 +4-bit and signle-bit input/out- current type output
P13 put «Qutput leve!

during reset

P20/SI0 1/0 Input/output common port P20 | -Pch: CMOS type «CMOS or H
P21/500 to P23 *Nch: Small sink Nch OD out-
P22/SCKO - 4-bit and single-bit input/out- current type put
P23/INTO put *+15V breakdown
-P20: Common with serial input| voltage at Nch OD
S0 configuration
-P21: Common with serial out-
put SO0
-P22: Common with serial clock
SCKD

+P23: Common with INTO
interrupt and timer O-used,
event count, pulse width
measurement input

P30/INT1 /0 | Input/output common port P30 | -Pch: CMOS type .CMOS or H
P31/POUTO 1o P32 +Nch: Small sink Nch OD out-
P32/POUT « 3-bit and single-bit input/out- current type put
put ++15 breakdown
-P30: Common with INT1 voltage at Nch OD
interrupt request configuration

«P31: Common with burst pulse
output from timer 0

«P32: Common with burst pulse
output, PWM output from|
timer 1

P33/HOLD I HOLD mode control input

» The HOLD mode is entered by
executing the HOLD instruc-
tion at HOLD=L,

« The CPU is restarted by setting
the HOLD to H level at the
HOLD mode.

- Usable as input port P33 with
P30 10 P32

« Even if the RES is brought to
L level when the P33/HOLD is
at L level, the CPU is not reset.
So this pin must be H level
when Vpp has risen to a
point where the CPU can
operate properly.

Continued on next page.
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LC66512B, 66516B

Continued from preceding page.

Pin Name /0 Functions Output Driver Type Option During Reset
P40 1/0 | Input/output port P40 to P43 =Pch: Pu MOS type »With Pu MOS H
P41 »4-bit and single-bit input/out- | -Nch: Small sink or Nch 0D
P42 put current type output
P43 + 8-bit input/output with P50 to

P53
- 8-bit output of ROM data with
P50 to P53
P50 1/0 Input/output port P50 to P53 + Pch: Pu MOS type -With Pu MOS H
P51 +4-bit and single-bit input/out- | «Nch: Small sink or Nch OD
P52 put current type output
P53 - 8-bit input/output with P40 to
P43
» 8-bit output of ROM data with
P40 to P43
P60O/SI1 1/0 Input/output common port P60 | «Pch: CMOS type <CMOS or H
P61/S01 to P63 -N¢h: Small sink Nch OD out-
P62/SCK1 * 4-bit and single-bit input/out- current type put
P63/PIN1 put ++15V breakdown
-P60: Common with serial input| voltage at Nch OD
SN configuration
*P61: Common with serial out-
put SO1
+P62: Common with serial clock
SCK1
-P63: Common with event
counter input of timer 1
P70 0 Output-only port P70 to P73 «Pch: Pu MOS type «With Pu MOS H
P71 - 4-bit and single-bit output -Nch: Medium sink or Nch OD
P72 +When an input instruction is current type output
P73 executed, the contents of the | .+16V breakdown
output latch are input. voltage at Nch OD
configuration
P80 0 Output-only port PB0 to PB3 «Pch: CMOS type .CMOS orPch | Hor L
P81 +4-bit and single-bit outpug +Nech: Small sink OD output {option}
P82 -When an input instruction is current type +Qutput levet
P83 executed, the contents of the during reset
~ output latch are input.
«Pch OD output option avail-
able
PS0/INT2 /0 | Input/output common port P90 | » Pch: CMOS type «CMOS or H
P91/INT3 to P93 +Nch: $Smalt sink Nch OD out-
P92/INT4 «4-bit and single-bit input/out- current type put
P93/INT5 put
+P90: Common with INT2
interrupt request
+P81: Common with INT3
interrupt request
*P92: Common with INT4
interrupt request
*P93: Commaon with INTS
interrupt request

Continued on next page,
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LC66512B, 665168

Continued from preceding page.

-

Pin Name 1/0 Functions Output Driver Type Option During Reset
PAO 0 Output-only port PAO to PA3 *Pch: Pu MQOS type *With Pu MOS H
PA1 *4-bit and single-bit output *Nch: Medium sink or Nch OD
PA2 *When an input instruction is current type output
PA3 executed, the contents of the *+15V breakdown

output latch are input. voltage at Nch OD
configuration
PBO O Output-only port PB0 to PB3 *Pch: Pu MOS type *With Pu MOS H
PB1 *4-bit and single-bit output *Nch: Medium sink or Nch OD
PB2 *When an input instruction is current type output
PB3 executed, the contents of the
output latch are input.
PCO 1/0 tnput/output commmon port PCO | +Pch; CMOS type *CMOS or H
PCi1 to PC3 = Nch: Small sink Nch OD out-
PC2/VREFO *4-bit and single-bit input/out- current type put
PC3/VREF1 put
*PC2: Common with VREFO
comparator comparison
voltage pin
*PC3: Common with VREF1
comparator comparison
voltage pin
PDO/CMPO ! Input-only port PDO to PD3 Normal input
PD1/CMP1 *The comparator input is soft-
PD2/CMP2 ware-selectable.
PD3/CMP3 The comparison voltage of
PDO is VREFO.
The comparison voltage of PD1
to PD3 is VREF 1,
The comparator is specified in
units of PDO,PD1, {PD2, PD3).
PEO/TRA [ Input-only port Normal input
PE1/TRB *The 3-level input port is soft-
ware-selectable.
0sC1 | Pins for externally connecting = Ceramic
0SC2 0 R, C or a ceramic resonator for resonator
system clock generation, 0SC, RC
For the external clock mode, the 0SC, or ex-
0OSC2 pin is left open and the ternal clock
0SC1 pin is used for input.
RES I System'reset input pin
« When the RES is brought to L
level at P33/HOL.D=H, the
CPU is initialized.
TEST | CPU test pin
Connected to Vgg at the operat-
ing mode
VDD Power supply pins
Vss
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LC66512B, 66516B

Remarks: Output with Pu MOS oo Output with pull-up MOS transistor
CMOS output - Complementary output
OD output -+ Open drain output

User Options
(1} Options of ports 0, 1, 8 output level during reset
For input/output ports 0, 1, 8, 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. Output during reset: “'H"’ level All of 4 bits of ports 0, 1, 8
2. Qutput during reset: “'L" level All of 4 bits of ports 0,1, 8

(2) Oscillator Circuit Options

Option Name Circuit Conditions, etc.
1. External * Input: Schmitt type
clock
0SC1
I o—qdp—r
2, 2pinRC * Input: Schmitt type
0sc

3. Ceramic

resonator a1 0sc1
0sc H
Ceramic = ‘E

resonatar osc2
H )—I—D—
c2 J

{3} Watchdog timer option
The presence or absence of the runaway detection function {watchdog timer} may be selected by option.

‘No.3033-7/25



LCb65128, 66516B

(4) Options of port output configuration
i) For each port of PO, P1, P2, P3 (except P33/HOLDY), P4, P5, P6, P7, P9, PA, PB, PC, either of the following two
output configurations may be selected by option {in bit units).

Option Name

Circuit

Conditions, etc.

1. Open drain
type output

} Qutput data
} ! )—D- input data
0SB

P7, PA, PB: Qutput only
P2, P3, P8, P9: Schmitt input

2. Output with

pull-up
resistance

Qutput data

Input data

P7,PA, PB: Output only

P2, P3, PB, P9: Schmitt input
CMOS output (P2, P3, P8, P9, PC) or

Pu MOS output (PO, P1, P4, P5, P7, PA, PB)

is selected according to Pch Tr drive
capacity.

ii) For P8, either of the two options may be selected {in bit units).

Option Name

Circuit

Conditions, etc.

1. Open drain
output

I___C::Output data
DsB

2. Qutput with
pull-down
resistance

=]
9]
m

Output data

ili} The comparator input of PD and the 3-level input of PE are software-selectable.
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LC66512B, 665168

{1} Absolute Maximum Ratings at Ta=25°C, Vgg=0V

Parameter Symbol Applicable Pins, Rernarks Conditions Limits Unit Note
voramum Supply [ oo max | Voo —0.31047.0 | V
Input Voltage Vin(1) P2 P3{except PA3/HOLD), —0.3t0+15.0 vV 1
P6
Vin(2) Other inputs —0 3toVpD+0.3 v 2
Output Voltage | VouT(1) P2 P3lexcept P33/HOLD}, —0.3we+15.0 v !
P&,P7,PA
VouTi(Z) Other outputs —0.3tovVoo+0.3 Y 2
Output Current | [on(1) PO,P1,P2,P3{except P33/ 4 mA 3
per Pin HOLD),P4,P5 P8 P8 PO,
pC
lon(2) P7,PAPB 0 | mA | 3
—lop(1) PO,P1,P4 PSPT PA, 2 | mA 4
PB
—lop(2} P2,P3(except P33/HOLD), 4 mA 4
P6,P8,P9,PC
Total Pin Current | = [on(1) P2 P3(except P33/HOLD), 7% | mA 3

P4,P5,P6,P7,PB

Zion() PO.P1,P9PAPBPC 75 mA 3

—Zior(1) P2 ,P3{except P33/HOLD), 25 mA 4
P4,P5,P6,P7,P8

—~3 lor(2) | POP1,PO.PAPB,PC 25 | mA q

Blowable Fower [ oy max | Ta=—30 10 +70°C DIP-645 (QIP -64) 600(430) | mw | 5
B e ature | JOPT —300+70 | T
brmparature | TStg —55t0+125 | T

{Note 1} Applicable only when the open drain output type is selected. If other type than the open drain output is
selected, the specification indicated in the column for other pins applies.

{Note 2) For OSC inputfoutput, up to self OSC leve! is allowable.

{Note 3) Sink current {applicable to P8 only when the CMOS output type is selected)

(Note 4) Source current (applicable to pins other than P8 only when the pull-up output type or CMOS output type is
selected)

(Note 5) Reflow soldering is recommended for QIP packages.
Please consult your local representative for information on solder-bath immersion of the device.

{2) Allowable Operating Conditions at Ta=—30 to +70°C, Vgs=0V unless otherwise specified

Limits »
Parameter Symbol Applicable Pins Conditions . Unit | §
Voo(V) mir typ max z
Operating Voltage | VoD Voo 4.0 5.0 6.0 vV
Data Retentlon | VOD(H) | VDD HOLD mode 1.8 5.0 v
Voltage
"H”-Level ViH{1) P2,P3(except P33/ Output Neh Tr OFF | 4.0t06.01 0.75v00 +13.5 Vot
Input Voltage HOLD), P6
VIH(2} P33/HOLD.PY, Output Neh Tr OFF | 4.0twb6.0| C.75V00 Voo v |2
RES
0O5C1
ViH(3) PO,P1,P4,P5PC, Output Nch Tr OFF | 4.0106.0| 0.7VDOD VoD Vo3
PD,PE
ViH(4) PE 3-level input mode [ 4.0tof.0| 0.8VDD VDD V

Continued on next page.
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LC66512B, 665168

Continued from preceding page.

Limits @
Paramater Symbol Applicable Pins Conditions Unit | &
VoD V) min typ max z
“"M”-Level Input | VM PE 3-level input mode [ 4.0t08.0| 0.4VoC 0.6voD v
Voltage
Common-Mode . —
Input Voltage VMM PD, PC2,PC3 Comparator input | 4.0to6.0 i.0 Voo—1.5| Vv
Range mode
“L"-Level Input | \L(1) P2 P3lexcept P33/ Output Nch Tr OFF | 4. (Jt06.0| WVsS 0.2%o0 | v |2
Voltage HOLD), P6,PY,
RES
QSsC1
VIL{Z) P33/HOLD 1.8 Vss 0.25voD | V
10h.0
VIL(3) PO, P1,P4,P5, PC, |OutputNech Tr OFF |4 01w06.0| Wss 0.3voo Vo3
PD, PE, TEST
ViLtd) PE 3-level input mode | 4.0teB.0 \/ss 0.2voD V
gperating for 4.0t08.0 0.4 4.35 MHz
(meruction (Teve) {10) (0.92) [ (us)
Cycle Time)
Frequency fext 0sC1 See Fig. 1. The OSC1{ 4. 0106.0 0.4 4.35 MHz
is used for input and
the OSC2 is left
- open. {OSC option:
£ External clock input)
é
S Pulse Width | teuiH See Fig. 1. The OSC1| 4 0toh.0 70 ns
= textl. is used for input and
g the OSC2 is left
~ open, (OSC option;
3 External clock input)
o
E Rise/Fall TextR See Fig. 1. The 05C1| 4 (t05.0 30 ns
x | Time LextF is used for input and
w the OSC2 is left
open. (O5C option:
External clock input) :
w!| 0l9sC fcr 0sC1, 05C2 See Fig. 2. | 4MHz [ 4.(0t06.0 4.0 MHz
8 &I Frequency
% o8
3 [E&losc tCFS Fig. 3 4MHz{4.0106.0 10 ms
o | 2 3|Stabitizing
8 O | Period
g | External 0SC1, 0SC2 See Fig, 4, 0108,
& | Constants Cext . ig 4.0w8.0 100 pF
for RC OS¢ [ Rext 2.7 kQ

{(Note 1) Applicable to pins of open drain type. For P33/HOLD, VIH({2) applies.
P2, P3, P6 of CMOS output type cannot be used as input pin.

(Note 2) Applicable to pins of open drain type. P9 of CMOS output type cannot be used as input pin,

{Note 3) When PE is used for 3-level input, VIH(4), VIM, VIL(4) apply. PC of CMOS output type cannot be used as
input pin.

No0.3033-10/25



LC66512B, 665168

{3) Electrical Characteristics at Ta=—30 to +70°C, Vg5=0V unless otherwise specified

R . Limits @
Parameter Symbol Applicable Pins Conditions Unit | ©
Voo (V) min typ max =
"H-Level Input | lIH (1) P2,P3 {except P33/ |V IN=13.5V 4. 0t0B.0 5.0 uf |1
Current HOLD), PB Qutput Nch Tr OFF
liH{2) PO,P1,P4,P5, P9, | ViN=V0D 4.0108.0 1.0 P
PC, OSC1, RES, Qutput Nch Tr OFF
P33/HOLD
{except PO, PE,
PC2, PC3)
liH{3) PD, PE, PC2, PC3 VIN=VDD 4.0w6.0 1.0 A
Qutput Nch Tr QFF
“L"-Level Input | [IL(1) Inputs other than VIN=VSES 4.0106.0 —1.0 uh |2
Current PD, PE, PC2, PC3 Qutput Nch Tr OFF
hLi2) PC2, PC3, PD, PE VIN=VSS 4.0te6.0) —1.0 ab 2
Qutput Nch Tr OFF
“H"-Lavel Qutput |VOH(1) P2, P3 (except P33/ |lOM=—1mA 4.0te6.0|voo—1.0 Vo3
Voltage HOLD), P6, PB, P9,
PC [oH=—0.1mA 4.0t06.0]1vVoD—0.5 3
vor{Z) | PO, P1, P4, PS5, P?, loH=—200 «A 4.5 2.4 v 4
PA, P8 {oH=—130 zA 4.5105.5 |Vop—1.35 %
Output Pull-up PO PO, P1, P4, P5, P7, Vin=Vss 5.0 —-1.6 mA |4
Current PA, PB
“L"-Level Output|VOL(1) [P0, P1,P2,P3,P4, |IOL=1.6mA 4.0105.0 0.4 Vol
Voltage PS, P6, P8, P9, PC
{except P33/HOLD)
VoL(2) |p7,PA,PB loL=10mA 4.0t05.0 1.5 v
Output OFF-State [lOFF(1) | P2,P3, P6, P7, PA VIN=13.5V 4.0t06.0 5.0 uA B
Leakage Current | 10ce(2) | {Except P2, P3, PE, | VIN=VOD 4.0t05.0 1.0 uh 1B
P7, P8, PA)
IoFF(3)  |PB YIN=VSS §.0wb.01 —1.0 uA |7
Comparator Offset | VOFF PD Vin=1.0v 4.0tob.0 +50 +300 my
Voltage 0 VDo—1.5V v
Hysteresis VHYS P2, P3, RES,PS, P9, 4.01085.0 0.1voD Y
£ | Voltage QSC1 (RC, EXT)
% cHeLevel | VEH 0.5Voo 0.75voD |V
@ | Threshold
c'&: Voltage
E fLLevel | VE L 0.25VoD 0.5voo | V
:ﬁ Threshold
Voltage
RC OSC frc 0SC1, 058C2 See Fig. 4 4.0165.0] 2.0 3.0 4.0 Mtz
Frequency C=100pF=5%
R=2.7kQ= 1%

Continued on next page,
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LC66512B, 665168

Continued from preceding page.

Limits o
Parameter Symbol Applicable Pins Conditions - Unit | g
Voo(V) min typ max =
Cycle 'é_ tCKCY SCKQ, SCK1 Timing of Fig. 5 and | 4,(t06 .0 0.9 u#£8
Tirme =i testload of ~
L Fig. 6. 4.0106.0 2.0 Teve
oo

B LH S ek 4.0106.0 0.4 HS

8 .

3 | Level £

= | Pulse ]

= o | TOKH 4 (wb. .

5 | wiotn ga o 016 .0 1.0 Teve
Rise/ . tCKR 4.0tb.0 01 us
Fall a
Time | 3| tcer

. Data Setup | tICK 810, Si1 .| Timing of Fig. 5, 4.0106.0 0.3 us

& | Time specified for

E SCKO, SCK1 rise

-2 | Data Hold 1CK () 4.0t06.0) 0.3 uS

& Time
Output Delay | tCKO S00, sO1 Timing of Fig. 5 and | 4.0t66.0 0.3 #5

g [ Time test load of Fig. 6,

g specified for SCKO,

o SCKT fall ({)

-]

5 -

@

e e L INTO Fig.7. * Condition under . ]
vl ke EI‘SE 0.7 hich the o | 4010801 2 Teve
i interrupt is

g Width at accepted

2 1 INTO » Condition under

° which the event

8 counter/pulse

5 width measure

2 input by timer

° 0 is accepted

;3 mtegum thH INT1, INT2 « Condition under ? Teve
L 1L NT3, INT4 which each
hg;:lhl}tﬂu INTS interrupt is
Other than accepted
INTO
AL tPINK PIN1 . Cor\dition under 2 TCYC
Level Pulse tRINL which the event
Width at counter input
PIN1 by timer 1 is

accepted
THY L tRSH RES « Condition under 3 Tcve
Level Pulse tRsL which a reset
Width at is caused
RES

Comparator TRS PD Fig.B. 4.0106.0 30 HS

Response Time

Current oo cp | VDD 4MHz ceramic 4.0t06.0 4.5 8 mA

Dissipation at resonator OSC

Operating Mode

4MHz external 6.5 1 mA B
clock
RC OSC 4.0 8 mA,

Continued on next page.
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LC66512B, 665168

Continued from preceding page.

Limits o
Parameter Symbol Applicable Pins Conditions - Unit | ©
Voo (V) min typ max z
Current ICOHALT | VDD 4MHz ceramic 4.0w6.0 1.0 2.5 mA
Dissipation at resonator OSC
HALT ,
LT Mode 4MHz external clock ? 3.5 mA
RC 0OSC ‘ 1.2 2.5 mA
Current 100HOLD | VDD 1.8106.0 0.01 10 uA
Dissipation at
HOLD Mode
{Note 1} The input/output common ports are of open drain output type with output transistor QFF. When the

CMOS output type is selected, the input/output common ports cannot be used as the input pins.

{Note 2) The input/output common ports are of open drain output type with output transistor OFF. The specifi-
cation for pull-up output type is specified by output pull-up current IPQ. When CMOS output type is
selected, the input/output common ports cannot be used as the input pins.

(Note 3} CMOS output type and output Nch transistor OFF (The open drain type can be also selected for P8.}

(Note 4} Pull-up output type and output Nch transistor OFF.

{Note 5) P8 is of CMOS output type.

{Note 6} Open drain output type and output Nch transistor OFF.

{Note 7) Open drain output type and output Pch transistor OFF.

(Note 8) Reset mode.

------------------------------ Voo
fooon- - Y- - 0.75Voo
0S¢ {0scz)
! [
A - = 0,25V
Extarnal clock OPEN o
T Vs
laxtH
toxiF textR
1/fext
-
Fig. 1 External Clock Input Wavefarm
Voo .
e K ----------------- Lower limit of
l | operating VDD
0sC1 0502 /
N ov
‘—{D ‘ 0S¢
J Ceramic AN\\\\\\\ -
Gl = =z I
resonator Unstabilized o
l ‘1: OSC period Stabilized OSC
fcFs
Fig. 2 Ceramic Resonator OSC Circuit Fig.3 OSC Stabilizing Period
-5 |2 MHz {Murata) C1 | 33pF=10%
g%’u CSA4.00MG C2 | 33pFx10% | 0SCH 0502
E88 4wz (Kyocera) | C1 [ 3307 10%
¥ | KBR4.OMS C2 | 33pFx10%
- Cext Rext
a8 | 4Miz(Murata)C3T4.00MG ;
28y
&8 2| 4Mtz{kyocera) KBR-4.0MES Fig.4 RCOSC
Table 1 Ceramic Resonator OSC-Guaranteed Constants
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|

w
O
ES
o

w
=!

S0
B

500
501

1CKCY [

toKr

el | tekF

0.75voo {input)
0.25voo (input) voo— 1V {output)

0.4vpo loutput)

Licx, o4} TEST

point
3 0.75vop
< 0.25Voo

1C%0

Voo— |
0.4Voo

Fig.5 Serial Input/Qutput Timing

ToH
tiH

0.75Voo

IPINL
tRSL

Fig. 7 INTO, INT1, INT2, TNT3, INT4, INTH, PIN1, RES Input Timing

VIN
VorrF
VREF
Vore
ViN
Comparator
output deta
Trs
]

Fig. 8 Timing of Comparator Response Time Trs

R=1kQ

C=50pF

!

Fig.6 Test Load
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RC OSC Characteristic of the LC665128 , 665168,
Fig. 9 shows the RC OSC characteristic of the LC66512B, 66656168 . For the variation range of RC OSC frequency
of the LC665128, 665168., the following are guaranteed at the external constants only shown betow.
" External constants  Cext=100pF, Rext=2.7kohms
2 OMHz5fRS4.0MHz {Ta=—30°C to +70°C, VpD=4.0 to 6.0V)
If any other constants than specified above are used, the range of Rext=T.B.Dkohms to T.B.Dkohms, Cext=T.B.DpF
to T.B.DpF must be observed, {See Fig.9.)

(Note 10} The OSC frequency at Vpp=4.0 10 6.0V, Ta=—30 to +70°C must be within the operation clock frequency
range {0.4 to 4.3MHz).

frc—Rext Characteristic

5000
4000
3000 k
\\ This characteristic curve is given for
reference only without guarantee.
2000 ‘\
3 \
¥
1000 \
300
Voo=5V
Ta=25¢C
300 N
2 5 10 20 30 40 50 100

Fig. 9 RC OSC Frequency Data (Typ.)
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LC66512B, 665168

Application Development Tools

The programs for the LCB6512B, 66516B microcomputers can be developed on the MS-DOS personal computer
system {IBM-PC model system). Cross assembler for this system is provided. To help the user develop programs
for the LC66512B, 66516B. microcomputers, the following development tools are prepared:

Host control program
Cross assemnbly

Piggyback type
simulation chip 64-cin Evaluation chip {LC66599)
(LCEBPGEXX) P

Evaluation
chip board
{EVABQ0/850- ¥

\ TBSSSXX) % N
rsonal computer system
Debugging unit (EVAB00/850) (05 MS-DOS)

User application product circuit board

Appearance of Application Development Tools

{1) Program debugging unit (EVAB00/850)
The program debugging unit (EVAB00/850) is an emulator that includes the EPROM WRITE function and the
parallel/serial data communications interface function between the unit itself and external systems {host compu-
ter, etc.}, Application programs can be developed, corrected, and ;jebugged at the machine language level. The
debugging function can be carried out through break, step and trace operations.  {Use the MPMB65XX as the
monitor ROM on the £V AB00/850 debugging unit.)

{2) Evaluation chip board {EVABQO0/850-TB665XX)

The evaluation chip board sends control signals to the user application board through the 64-pin connector. Data
is transferred between the |/O ports on the evaluation chip board and the user application board through the
64-pin connector. if the LC66599 evaluation chip is connected to the 64-pin plug by the output cable, the data
from the LC66599 microcomputer is converted into the LC665068B, 665088 -bound data by the plug. There are
jumber connectors on the evaluation chip board. They are used to select options and status levels. Therefore,
using these jumper connectors, the same input/output formats and functions as those of the LC665068B , 665088
microcomputers can be selected on the evaluation chip board.

Jumpers
Type osc Reset type selaction Power supply to the user application board
through tha aveluation chip board
Jumper name Jumper 1 (J1) Jumper 2 (J2) Jumper 3 {J3)
EXT External clock INT Reset by the RUN instruction | ON VDD supply to the user appli-
Jumper setting from the host computer. cation board through the avalu-
and mode RC RC OSC ation chip board output.
CF Ceramic resona- | EXT Reset by the reset circuit on OFF Power supply to ths user appli-
tor OSC the usaer apptication board cation board from an independ-

ent power source {from the
evalustion chip board}

Switch 1 (SW1)

Type Output level selection for ports 0,18 at the reset On-<chlp RAM capacity salection IWutchdog timer function

seloction

Switch name POS P1S P8S RCO RC1 Capacity WDC

ON Port 0 ON Port 1 ON |PortB | OPEN OPEN |RESERVE| ON [ Watchdog timer

Switch setting “H” “HT HH ON OPEN |RESERVE function

and mode selocted
OPEN | PortO |OPEN ; PortO | OPEN |(Port8 | OPEN ON B12W OPEN | Watchdog timer

b A i i ON ON 512W function not
solected

Switches SW2 to SW14: Pull-up resistor option select
@ set to ON when on- chip pull-up resistor is used. Set to OPEN when open drain output type is selected.
@ Selectable for each pin.

No.3033-16/25
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(3} Cross assembler

Cross assembler name
{File name)

Target rmachine

Restriction on program develop-
ment and differenca in funetion

LC66512. EXE LCB6512B Program ROM=12K bytes
{LC66599) RAM=512x4 bits

LCE8516, EXE LCEB516R Program ROM=16K bytes
{LC66599) RAM=512x4 bits

{4) Simulation chip

The simulation chip (LC66PGHXX) is a piggyback type microcomputer,

An EPROM containing programs is

mounted on this chip. Then, the simulation chip is incorporated into an application product board and actual

operation can be monitored.
(D External view and EPROM

The pin assignment and dimensions of the LCBGPGEXX are the same as those of the LC6656128, 665168.
The pin assignment is shown below. The EPROM to be mountable is 27128,

@ Reset output level of ports 0, 1, 8, watchdog timer function, and memory capacity selection
Select the reset output level of ports 0, 1, 8, watchdog timer function, and memoty capacity according to a
microcomputer to be evaluated. Set as shown below pins 1 to 6 of the 14-pin socket on the package surface,

Function type Pin No. Pin name Pin setting Function mode
Port 0, port 1, and port 8 1 POHL ON Port output 'H"”
autput level at reset 2 P1HL
3 PEHL OFF Part output *'L"
Watchdog timer 6 WDC ON Operation
OFF Halt
On-chip RAM capacity 4 RAMCO Pin setting RAM capacity
5 RAMC1 RAMC1 RAMCO
OFF OFF reserve
OFF ON
ON OFF 512W
ON ON
ON: +5V voltage input  OFF: Open
LCBEPGEX X Pin Assignment sio/p20 (]9 4] oo
s00/P21 [Z] [B3] P13
scko/p22 [3] porLo i 140+5v [E2) P12
INTO/P23 E PIHLOZ 130 +5v [€] P11
INTT/P30 PEHLO 31120 +5v (84U P12

POUTO/P31 LB RAMCOO 4
POUTI/P3 1l pamcr1 08

HOLD/P33 [ 8 WDCO 6
9

MO +5v (2] PO3
100 +5y 8] P02
90 +5v 24 PO!

P PO
P41 [10] crIo7 80 %Pghms
paz [11] 54) PE0’TRA
P43 [53) PDI/CMP)
P50 [52) PD2/CMP2
PS5 [51] PO1/CMPI
P52 [50] PDO/CMPO
P53 (49]) PC3/VREF!
/P r=1.r - PC2/VREF
SSOI/P:? +5V?| 2BQ+5V%F!C'\ ¢
SoRT/Pe2 PMI2Q 2 Z7Q+5Y FE ney
PIN1/PE3 PM7Q 3 2ESOMME] PB3
P70 PMES & 25 QPMS [43] Pe?
P PMSQ 5 24 QPMI FEY o)
P72 PM4Q 6 ZSQPM”E Pag
P73 PMIQ 7 20Vss B o
P8 PM2Q 8 21 QPMIOFRR 15
P8l PMIO 9 0 QCE [39] PAl
iy IE pMo(ljw IQQIM? E PAD
pe3 IMDO T 13(I}|M6 371 Po3/INTS
mmgo% MIQ1Z 17OMS B3] noy/inTa
IM20Q13 15 M4 —
TEST [30 5] P91/INT3

vss [31] Vss Q14 15OM3 B s -

osc1 [3Z]

33] 0862
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@) Power source for EPROM

Normal current dissipation per EPROM is in the range of 50mA to 100mA. When power capacity of an
application product is not sufficient, power can be supplied to the EPROM from external independent power
source. That is, the power source which is different from that on the application system can be selected.
{See the figure given below.)

At the factory shipment, the +5V pin and Vpp pin are connected on the LCGGPGSXX, Therefore, power is
supplied to the EPROM from the LC66PGEXX power source terminat, Of the power source pads on the
package surface, +bV pad is used to supply power to the EPROM,

EPROM power source
{different power source - .
from that far the LCEEPGEXX) At the factory shipment, the +6V pin and Vpp
pin are connected,

The LCBBES16 microcontroller with built-in EPROM and LCB6P516 microcontroller with built-in one-time
programmable ROM are used as emulation chips for the LCA6506B and LC665088.

Data sheets for the emulation chips are in preparation.

Please contact your local representative for further information.
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Symbol

AC
E
CF
ZF
HL
Xy
M

M {HL)
M [XY)
M2 (HL)

Sp

M2 (SP)
M4 (SP)

in
12

PCh

PCm

PCI
Fn

TIMERO
TIMER1

SI0
P

P (i4)

INT

LC665XX SERIES INSTRUCTION SET (BY FUNCTION}

Description

1 Accumulator

: E register

: Carry flag

» Zero flag

: Data pointer DPH, DPL

. Data pointer DPX, DPY

: Data memory

: Data memory contents specified by data pointer DPH, DPL

: Data memory contents specified by supplementary data pointer DPX, DPY
: 2-word data memory contents specified by data pointer DPH, DPL.

In this case, the accessed data memory area address must be multiples of 2 {even address).

: Stack pointer

: 2-word data memory contents specified by stack pointer
: 4-word data memory contents specified by stack pointer
: n-bit immediate data

: Bit specification

2 1 10 | 01 00
Bit 23 22 2! 20

: Bits8 to 11 of PC

: Bits4to 7 of PC

: Bits 0 to 3of PC

. User's flag n=0to 15

: Timer 0

: Timer 1

: Serial register

: Port

: Port contents specified by 4-bit immediate data
. Interrupt enable flag

: Contents

: Transfer direction and operation result
: Exclusive logical sum

: Logical product

: Logical sum

1 Addition

: Subtraction

: 1's complement
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[~
g Instruction code 2 Status
2o Mnemonics g o Function Description fiaps Remarks
3 D;DsDsDy | DaD:DIDg | B | & atfected
CLA | Clear AC 10000000 1|1|AC—0 Claars AC. zF g
{Equivalent to LAI 0 Foriinsdumy
g skip funciionl,
DAA Decimal adjust AC in 1100)1111]2]2]|AC—(AC)+6 Adds § 1o AC, ZF
addition 0010 0110 {Equivalent to ADI 6)
w | DAS Decimal adjust AC in 1100|1111 2]2]|AC—(AC)+10 Adds 10 to AC. ZF
5 subtraction 0010|1010 {Equivalent to AD1 DAH)
g CLC Clear CF 0001 111011 ]|CF=0 Clears CF. CF
1
£ | 5TC Set CF 0001 1111 (1] 1|CFel Sets CF, CF
E
‘% CMA Complement AC 00011 1000 11]1]AC—(AC) Gives 1's complemaent of linvert} AC. | ZF
alla Increment AC 0001|0100 3|[1][AC—(ACI+1 Adds a to AC. ZF, CF
E DA Decrement AC 0010|0100 1|1 ]AC—(AC)-1 Subtracts 1 from AC, ZF, CF
E RAR Rotate AC right 0001|0000 1] 1)AC—(CF), ACn—(A | Rotatas AC right through CF. CF
E through CF Cn+ 1} , CF—(ACo)
§ RAL Rotate AC left through | 0 000 | 000 1| 1] 1 |ACy—(CF), ACn+ 1— | Rotates AC left through CF. CF, ZF
< CF {ACn), CF—{AC))
TAE Transter AC to E 0100[0101]1]1]E~taC) raarafors the AC contents 1o the E
TEA | Transfer E to AC 0100{0110]|1[1][AC—(E) heanstors the E register contents to | 7p
XAE | Exchange ACwithE | 01001 0100 L] 1| {ACI—~(E} e ag, oo of the AC
PR Increment M 0001001011 ]|MHL)—(M{HL))+1 | Adds 110 MHL). ZF, CF
(=3
g DM Decrement M 0010001011 {MHL—(M(HL))=1 | Subrracts 1 from M{HL), ZF, CF
E IMDR i8 | Increment M direct 11004i0111 212 M(iB)—(M(iB))+1 Adds 1 1a M(ig), 2F, CF
= Ir g Is la]dalz 1y 1o
2
% | DMDR i8| Decrement M direct 110010011 (2)2]|MiB)—(M(iB))-1 Subtracts 1 from M{iB). ZF, CF
2 Iz lg Is 1| I3 0z Iy 1o
E SMB t2 | Set M data bit 0000 | 11ttt Ll ]| 1] (MHL), t2)1 Sets a bit spacified by 11t0 of MIHL).
£
E RMB t2 | Reset M data bit 0010 | 11 tite| |1 |(MHL), t2)—0 :’0‘:5 & bit specified by t1t0 of ) ZF
2 .
— Adds togsthar the contents of AC
AD Add M to AC 0000 | 01107 1| 1]|AC—(AC)+[M(HL)) and M{HL) In binary and stores the ZF, CF
rasult in AC.
- " — ; Adds together the contents of AC
ADDR i8| Add M direct to AC 1100 (1001 | 2]2]|AC—(ACI+[M(i8)) and MIi8) in binary and stores the ZF, CF
g Is Loy da 1y la rasult in AC.
i — Adde together the contents of AC,
ADC Add Mto ACwithCF |0QO00 | 0010 | 1(1]|AC céAC)+tM(HL)J MIHL). snd GF in binary and stores ZF, CF
. +(CF) the result In AC,
5 - - - — Adds together the contonts of AC
£ ADL i4 Add immediate data to é é ? g e 21 2| AC—{AC) +I3,1z.11, 10 and immediote deta in binary and ZF
E AC ala b de stores the result in AC,

AC—(M(HL))— (Al Subtracts the contents of AC from | zr cF [CF=0 It
< | susC i‘:ﬁ‘tré‘;t AC trom M cootrjorrirlil _C(T-E) (HL))—(AC) M{HL) with CF in binary and stores : Lharn Ise
§ the result in AC. e o
i If thera 1s
g no borrow,

i - Parforms a logical AND operation - .
§_ ANCA AND M with AC then 0000 0111 | 1] 1]AS~{ACIA[M(HL)] botwaon AC and MIHL) and stores ZF
5 store AC ths rasult in AC,

N - Parforms a logical OR operation
ORA OR M with AG then 0000 | 0101 | 1|1]AC—{ACHV[MHL)) | [ETERME 0 andl MIHL) and eiores | 27
store AC the result in AC.
I — Performs & logical excluslve OR
EXL :xch;lsrvu QR M with 0001|0101 1[1]|AC—{AC)W(M(HL)) oparation on AC snd MiHL) ZF
C then store AC and s10r8 the reslt In AC,
— Performs a logical AND operation
ANDM | AND Muwlth AC then oooojooi1]1|1 M'_EII-!L) (A AN | ean AC s MIBL) ond viores | ¥
store (HL)] the result in MHL).
. - Performs a logical OR operation
ORM QR M with AC then pooo|(0100|1]1 MI_EII::L) (AC)V(M batvwean AC and MIHL} and stores ZF
store M (HL)) the rasults In M{HL},
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c
2 Instrdction code nl e Status
3 Mnemonics 9;’ T Function Description flags Remarks
EE D:0sDsDy | D30;0,06 | 2 6 affected
= —_—— Compares the contents of AC and
‘CM Compare AC with M Q001 01101 | 1| [MHL] +(AC)+1 MIHL) and  then sersiessets the ZF, CF
carry flag [CF} and zero flag (ZF),
Comparison relations |CF | ZF
(M{HL))>(AC) ol
[M{HL}]=(AC) 1]1
] {M{HL)]<(AC) 1]0
o
E Cl o4 Compare AC with 1100 2 2| TaTi 0 lo +{ACY+1 | Compares the contents of the sccumutstor (aC! | 7F. CF
P
g immediate data 1010] izl 2ors g [2F) st oy oo (o oMt e
§ Comparison relations |CF | ZF
H il l lo>AC oo
§ Iz Iy lo=AC 11
T lilz Iy la<<AC 110
2
§ CLl i | Compare DP(, with 11001111 ]2|2]|2F-1 Compares the contents of DPL and | ZF
o immediate data 1011 Lzl d(OPLY=1l3lz 1y 1y | Immediate data and sats the zoro flag
2Fe0) #lZF)‘rlf tth:v a? equal, or resets tha
HEOPLY s g b2 1y 1o ag if not equal,
CMB 12 | Compare AC bit with 11001111 1)2)2)ZF-1 Compares the contents of AC and | ZF
M data bit 1101000t if(AC, t2) = (M(HL), | MIHL) bit spacified by the 2 bits
2] {t1 and t2) of the instruction and sets
the zero flag {ZF) if they are equal,
_ZF'_O or resats the ftag if not equal,
iH{AC, t2) = (M{HL),
t2)
LAE Load AC and E Irom 0101 1100(1(1|AC~—M{HL) Loads the contents of M2(HL) into
M2 (HL) E—~M(HL+ 1) the AC and the E register.
LALid |} Load AC with immedi- | 1000 [hilahle | 1} 1|AC—Ilzlile Loads immediate data into AC, ZF ikt
ate data e nsauy
FRon ntrign)
LADR iB | Load AC from M direct| 1 1 00 | 000 1| 2| 2 | AC~—[M(iB}] Loads the contents of M(iB) into | 2F
lsts bo| Tslzlilg AC.
s Store AC to M 0100011111 |MHL}-(AC) Siores the contents of AC into
SAE Store ACand Eto M2 | 0101 ] 1110 1| 1]|MHL+—(AC) Stores the contents of AC and the E
(HL) M{HL+ 1)—(E) register into M2(HL}.
LA reg | Load AC from M(reg} | 0100 | 10 LQ | 1] 1|AC—(M({reg)) Loads the contents of Mireg) into | zF
AC. reg is either an HL or XY.
reg to
HL
XY 1
LA reg! | Load AC from M(reg) | 0100 [ 1011 |2]AC—(Mreg)) Loads the contents of Mireg) Into the | 7 ZF status
then increment reg DPL—(DPL) +1 accumulator {AC). reg Is either an HL «| depends on
2 L or XY, After loading, increments the DPLorDPY
2 or contents of DPL or DPY. Refer 1o increment
g DPy—(DPy) +1 the LA reg instruction for the rasult.
E relationship between reg and 1Q.
g LA reg. | Load AC from M{reg) Q101 10141 | 1] 2| AC—{M(reg)) L%ads the c:ntentsHol Mt;g(n)Ai'r;to ZF EF lta;us
h PL— - AC, reg is pither an HL or XY. Atter epands on
g e then decrement reg Dr L=(DPLY -1 loading, decrements tha contents of DPLorDPY
g o DPL or DPY. Refer to the LA reg decroment
a DPy—{DPy}~1 instruction for the ralationship result.
] between reg and t0.
XA reg | Exchange AC with M D100 1140 1| 1] (ACYH—[M(reg)) Exchanges the contents of AC and
{reg) Mireg). reg is either an ML or XY,
reg to
HL 0
XY 1
XA reg,) | Exchange AC with M D100 1 1t1 |12 |{AC)—=(Mireg)) Exchanges tl:le contents of AC and | ZF ZF status
(reg) then increment DP~(DPL) +1 Mireg). reg is sither an HL or XY, dapends on
reg or After exchanging, incremants the DPLorDPY
op oP contents of DPL or DPy. Refer 10 incremant
r—(DPy)+1 the XA reg instruction for the result,
relationship betwean reg and tQ.
XA reg, | Exchange AC with M 0101 11tl |1} 2]|(AC)—(M(reg)) Exchanges the contents of AC and | 2F 2ZF status
o) (reg) then decrement DPL—{DPL)~1 Mireg}. reg is eithar an HL or XY, depends on
reg or After exchanging, decrements the DPLorDPY
contents of DP| or DPy. Refer to decrament
DPy—(DFy) -1 the XA reg instruction for the rasult,
relationship between reg and t0.
XADR i8 | Exchange AC with M 1 D00 | 2]|2](AC—-(MiB)) Exchanges the contents of AC and
direct (P P P PR P PP miial.
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.% Instruction code w | @ Status
Po Mnemonics £l Fungtion Description flags Rermarks
ES D:DeDiDy | DID:OID | B | & affected
p |LEAL i8 [Load E & AC with 11000110 (2[2/E —lrlslsly Loads immediate data i8 into the E
o immediate data Iedg Is L[ 1313 1) Ig AC—Tilg 1y 1y register and the sccumulator (AC),
i -
E[RTBL | Read table data from | 0101 | 1010 1|2 |EAC—(ROM{PCh,E, [ it necr e tomanis of Jowmr § Bl of G
c prograrm ROM ACY) the ROM dats st an sddraas soecitied by the new
E contents of the lowsr B blts 6f PC into the E
E ragintar and AC.
L (RTBLP | Read table data from 0101|1000 1| 2] Port 45~ :‘I":-ﬂzﬂé‘"'h‘;'m:gu °fu'°:"r1: bits 0: AIC
L 4 ontants. an,
E program ROM then {ROM(PCh, E, ACY) | tna FOM dats st an sccivers swcifiod By 1he moer
-l output to P4.5 contents of the lower B blts of PC 10 ports 4 and 5.
LDZ i4 |Load DPuwithzeroand| Q1 1 0 Jla 13 ) lg]| 1| 1 | DPus=0 Loads the data of Q {zero} and
DP. with immediate DPL—1y Iz 1y lo immediate data i4 into the DPH and
data respectively DPL raspecitivaly.
LHI i4 | Load DPw with 110011 112 2|DPu—l3lziyig Loads immediate deta 4 into the
immediate data OO0 [lhlhlle DPH.
LLI i4 Load DP, with 11001111 ]2]|2]DPi=hlalils Losds immediate data i4 into the
immediate data 0001 [lillhls DPL.
LHLI i8 | Load OPwx, DPL with 1100 (00 2 2| 0OPu—l716l5) Loads immediate data into the DPH
immediate data Ir Is Is Laflalg by 1g CPLe13t 1y B and DP,
LX¥l i8 [Load DPx, DPy with 1100 071022 {DPx—=lzlglsly Loads immediate data into the DPy
immediate data Ielg ds L[ 1o b2 Iy 1o DPye—1lal3 1 lg and DPY .
IL Increment DPL D001 0001|111 ]|DP.—(DP,) +1 Incraments the contents of the DPL | ZF
by 1.
DL Decrement DPL_ 0010|0001 | 1|1 ]|DPL={DP)-1 Dacramants the contents of the DP | ZF
by 1.
1Y Increment DPy 0001 0011)1]|1|DPy—(DPy)+1 Increments the contents of the DPy | ZF
E by 1.
-% DY Decrement DPy 00100011 1)1 |DPy—(DPy)~-1 Decrements the contents of the DPy | ZF
by 1
2
3
£ | TAH Transter AC tc DPu 1100)1111]|2]2) DPu=(AC) Transfers the contents of the
5 : 1111/ 0000 accumulator {AC} to the DPH.
% THA Transter DPy to AC 110011112 2|AC—(DPu) Transfers the coments of the DP to | ZF
£ 111000090 the AC.
o
E XAH Exchange AC with DPu| Q100 | 00O 1] 1| (AC)~—(DPu) Exchanges the contents of the
£ sccumnulator {AC) ard the DPH.
(=}
2 /T1AaL Transfer AC to DP, 1100 11112(2(DP—(AC) Transfers the contents of the
£ 1111|0001 accumulator [AC) to the DPL,
a TLA Transfer DPL to AC Y100 11811 2] 2]|AC—(DPLY TFransfers the contents of the DP| to | 2F
1116|0001 the accumulator {AC).
XAL Exchange AC with DPL | 0100 ( 000 1| 1| 1} (AC)~(DP.) Exchanges the contents of the AC
and DPL.
TAX Transfer AC to DPy 1100|1111 2] 2;DPx—(AC) Transfers tha contents of the
11110010 accumnulator (AC) to the DPX,
TXA Transfer DPx to AC 1100 1111 ]2(2]|AC—(DPY) Transfers the conents of DPX 1o the | ZF
1110|0010 AC.
XAX Exchange AC with DPx [ 0100 | 0010 | 1] 1| (ACI=(DPx) Exchanges the contents of the AC
and DPX,
TAY Transfer AC to DPy 1100 11L81]2] 2] DPy—(AC) Transfers the contents of the
11110011 accumulator (AC) to the DPY,
TYA Transfer DPy to AC F100] 1111 2] 2]|AC—(DPy) Transfars the contents of the DPy to | ZF
111010011 the AC.
XAY Exchange AC withDPy | 0 1 QG O 011]) 1] 1] (AC)—~(DPy) Exchanges the contents of the
asccurmnulator (AC) and the DPY.
SFB n4 | Set flag bit 011§ |mnznng | 1|1 |Fne=1l Sots a fiag specifiod by nd,
§ _
Y| RFB n4 | Reset flag bit 0011 |mngmng | 1| 1]|Fne—0 Resets a flag spacified by nd, IF
28
IMP Jump in the current L1 10 |PuPwPiPs| 2| 2 |PC13,12+-PC13,12  |Jumps to an oddress specified by When
2 | addr |bank PC11~0—Pn~Ps | immadiste data P ~ Pg in the ;;e,g:;?gm,v
H PiPePsPy | PaP:PiPy current bank. after the
gy BANK
80 instruction,
_gg . PC12+[PCTZL
E§[JPEA |Jumptotheaddress | 0010| 011111 |PCI3-PCBPCI3- gg:,"tgi,,‘,o g'f drgse spacifiod by the
== stored at E and AC in PC8 PC7-4—(E) |t:#mu ator LA 1rwhl::h Ba\t"q replsced
the current page PC3~0—(AC) p,ggfﬁ,';',‘zgt,'n;, JSET' its of the
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:;-’ Instruction code g | £ Status
3 Mnamonics £ g Function Description flags RAemarks
Eg D000y | D2D;0\Dp | @ & affected
CAL Cali subroutine G101 |0PWPR| 2(2(PC13-11-0 Calls a subroutine,
addr PCL10~0— Py ~Py
PiPePsPy | PaPaP Py M4(SP)—(CF, ZF,
PC13~0)
SP—(SP)-4
CZ:d Call sudroutine in the 1010 |PyPP Py 1| 2 PP{(::‘ISSES EC]—D ~—{ | Calls a subroutine in page 0 of bank 0.
addr | zero page ~2eP3— Py
M4(S5P)—(CF, ZF,
PC13-0)
SP~wSP-4
BANK Change bank 0001 1011 1 1 Changes memory banks and register
'g :nk’l th f h
£ | PUSH Push M2I5P 1 — ores tha contants of reg into the
g re ush reg on {5P) 1 } ? ? i il il é 2|2 g‘g'(j';)m_(zres) M2{SP} and then subtracts 2 from
£ g 1o the stack pointer (5P},
é reg i in
g HL 0 ©
5 XY 01
£ AE 1 ¢
E Inhibited 1 1
2
POP reg | Pop reg off M2{5P) 1100 1111|2]|2]|SP—(5P)+2 f:::-“t‘:-":“o::;u‘ho: ;?":mtr:' M‘:I.SP:‘:::
1110 lijip © reg—[M2(5P}] pointer I5P) by 2 and losds the contents of M2
(5P} into w reg. Refer to the PUSH reg Inatruction
for the relatioashig betwesn (100 and reg.
RT Retern from subroutine | Q0 0 1 1100|112 SP—(3P)+4 Returne execution from s subrouting or Interaupt
PC*—[M4(5P)] processing routine beck to the routine that caled
it. Tha contents of the carry fHleg (CF) and caro fiag
{ZF} ars not retumed from the steck sree,
RTI Retura from interrupt 0001|1101 |1]2/[SP—(SP)+4 FllturruI -a-cm:‘nn ;ror: u:hbrounrio or inwrrupt | 2F, CF
routine pc,_(M,;( SP)] lnrollgl"u ng routine beck to tha routing that callvd
CF ZF[MA(SPY) | (21wt emern fom o 130 (O nd 9 kg
BA12 Branch on AC bit 110100ttt |2]|2|PC7~0—P;PgPyP, | Transfers execution to an sddress
addr P:PsPsP. | P3P2P Py P,P,; P, P, |SPecified by the contants of P7 to PO
II(AG, 12) = in the current page if a bit specified
! »12)= | by immediste data t110 of AC is 1
1 (program branch),
BNAt2 Branch on no AC bit 1001 [ 00tte]| 2] 2 |PC?7~0—P:PsPsP, | Transfors execution to an address
addr P:PsPsP. | P4P2P P PyP; P, P, | tpecified by the contants of P7 to PO
HAC, 12) = in the current pege if a bit specitied
' by immediate deta t1t0 of AC is O
Y Iprogram branch).
BMt2 Branch on M bit 1101 |01t t|2]2]PC7~0P:sPsPsPy Trﬂﬂ;‘;:‘f; baxo:ution to nr; P;ddrgla
spac ¥ the contents o to
addr PiPsPsPy | P3P2PiPy 2353 Ela-Pn in the current page if a bit specified
'lz[] (] ) by( immediate dm; 11t of M(HL} is
= 1 {program branch).
BNM1t2 | Branch on no M bit 1001 | Q01ht| 2] 2|PC7~0—P;PsPsP, | Trensfers exscution to an address
addr PiPsPsP. | PoP2P Py PiP1 P Po §poc|f|ad by the contents ?f P7 ﬂ_D_PU
HEM(HL) in the current pape If a bit specified ¥
12)=0 ' gyl immediata dﬂtl,: t1t0 of MIHL} is
= program hranch).
BPt2 Branch on Port bit 1101 (104t 2|2 |PC7~0~—~P1PsPsP, | Transfers execution to an eddress Used Wl
addr PiPsPsP, | PoP:P Py P,P,P, P, | specified by the contents of P to PO onpdtate
" iLP(DPL) in the current page if a bit spacified contro
2 121=1 | P¥ immaediste data t1t0 of the port ragisters if
g )= pccessed by DPL is 1 {program P ety
z branch}, ?:‘nrl 13
# BANK
£ instruction,
= IR this cass
g the Intamal
E s
® meE
al \
BNPL2 Branch onno Port bit | 100 1 | 104t | 2 2 |PC7T-0—P;PsPsP, | Transten -;upe;tion'au a0 addrens wacilied by the Sarme as
addr P1PePsPy | P3P2P Py PiP2P Py | olied By immadion dita 1100 cf b o sbovs.
. H[P(DPL), | scosssed by DPL is O (protirem brancht.
t21=0
BC Branch on CF 11011100 2] 2;PC7~0—PrPsPsPy | Tranifers exscution to sn addreu wpacifisd by ve
adar PiPAPIP. | PoPaP Py PaPLPIPL | S T
i = branchl. :
BNC Branch on no CF 1001 (1100(2]2]PC7~0—P;PsPsPy | Tramtun enrcurion to s sddress socified by the
addr PiPsPsP | PaPoP Py s(,g;)mgo comtent ot o earey Mo e Do 1 e
1 = brenchl.
BZ Branch on 2F 1101 1101122 |PC7~0—P;PsPsP, Tranetsrs wxwcution to an address wacitad by the
addr P:PsPsPy | PiP:P Po P‘EZP;)P: :’u :::::' :" :""' ‘2"? "I“»‘*':zl:""::" 191:';;::
| = branch),
BNz Branch on no ZF 1001 11012 2]|PC7~0—P;PsPsPy | Tramilin u;-::uion ;% =" o::nu wecitied by the
LITL] in "
addr PiPsPsP. | P3P2P P i’:;;;)Plg“ E:n:n;u:' the sero ding (z?'p"T.'"o"'!:mﬂ
= ranch},
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E Instruction coda 8 Status
3 Mnemonics g ° Function Description : flegs Ramarks
33 D:DsDsDy | D1D:0ID, | & | & affected
BFnd Branch on flag bit 1111 [mingmyng| 2| 2 1 PCT~0-—P1PPsP Transfers execution to an address
2| adar P1PsPyP. | P3P1P Py PiPyP.p, | WPecified by the contents of P7 to PO
o iH(Fny=1 in the current page if the content of
| - the flag specified by n3n2n1n0 is 1.
E Thae flag is one of the 16 flags.
-_E BNFnd | Branch on no flag bit | 1011 |mnzning| 2 | 2 | PC7~0—P;P¢PsP, | Transfers execution 1o an address
S| addr PiPePsP, | PaPaP Py P.P,P,P, | SPecified by the contents of F7 to PO
g if(Fn) =0 in the current page if the content of
I3 ! = the flag specified by n3n2n1nal is 0.
The flag is one of the 16 flags.
IPO Input port O to AC 0010|0000 | 1]|1]|AC—(PO) Inputs the contents of port 0 1o the | ZF
accumulator {AC).
1P Input port to AC 0010|0110 1]|1]AC—(P(DP.Y) Inputs the contents of port accessed | ZF
by DPL to the accumulator {AC),
IPM lnput port to M 0001100171 | 1|MHL~=(PDP.Y) Inputs the contents of port accessed
by DPL to the MIMLI.
IPOR i4 | Input port to AC direct | 1 1 00 1112 2]AC—(P(i4}) inputs the contents of port accessad | ZF
0L10( btz ls by i4 to the accumulator [AC).
— Inputs the contents of ports 4 and 5
P45 Input ;:oril 4510 E AC i ! g 0 [1] } 117212 i [g(g)] to the E register and accumulator
respectively 101 00 C—[P(8)} {AC) respactively.
2 oP Output AC to port 0010|0101 1]1]|P{DP)—~(AC) Outputs the contants of the accumu-
8 lator {AC) to @ port accessed by DP|_.
o}
g2 | OPM Output M to port 00011 | 1Q010[ 1|1 |PDPL)—{M(HL}). Outputs the contents of tha M{HL)
¥ to a port accessed by DP(.
5 {OPDR i4 Output AC to port 1100111 127 2|P(id)—{AC) Outputs the contents of the eccumu-
g direct 01E1 |t 01 lator (AC}) to a port sccessed by i4,
8 Al il
% lopas [Oulpul EAC toport | 1100 | 111122 ]|Pca)m(E) Outeuts the contents of the E
a . registar and accumulator (AC) to
£ 4.5 respectively 110110101 P{5)—(AC) ports 4 and 6 respectively.
SPB t2 | Set port bit Q00C|[ 1O0tte| 1] 1] (POP), t2)1 Sets a bit spacified by immediate
data t1t0 of a port accessed by DPL,
RPE (2 | Reset port bit 0010 10tty| 1] 1) (P{DPL), t2)—0 Resste a bit specified by immediate | ZF
data t1t) of a port accessed by DPL.
ANDPDR| AND port with 1100 0101 2| 2 P(Py~Py)—(P(P2~ Pecforine a loglcal AND oparation between the | ZF
i4, p4 | immediate data then |1 1 I; Lo | PaPP.Py Pa) IV 1a~ 1y mmedinte dets 3121370 wd cunpurs e fosned
output product to the port.
ORPDR | ORportwithimmeglate |1 1 Q0 0 | 0100 | 2 | 2 P(Py~Pg)—(P{Py~ | Porformn lrloqluﬂ OR :ocmlnn batvwer the | Z2F
i4, p4 | data then output 13 12 41 1o | PaPaP Py Po)IV Is~ o immedists drts TIZIVD w8 unputs the resiong
wum ta the port.
e b — Writes the contents of the M{HL) snd
WTTMO | Write timer O F100 101012 TIM:gO [(M2({HL)), the secumulator {AC) 1o the timer O
(AC) raload register.
ite b — Writes the contents of the E register
WTTM1 | Write timer 1 : } (1)(1) {1) : 8(1) 2 2| TIMERLI—(E), (AC) and the sccumulator (AC) to the
tirmar 1 raload ragister,
i — Reads the contents of the timer O
2 RTIMOQ | Read timer O 11001101 1| 2| M2{HL), AC counter inte the MZIHL) and the
5] TIMERQ)
2 ! sccumulator (ACH
i — Reads the contants of the timer 1
E RTIM1 Read fimer 1 } ; (l) ? [1) i cl) : 2| 2| E AC—(TIMERD) countar into the E register and the
E sccumulator (AC
g STARTO | Start timer O 100 1111 2]2]Starttimer O counter | Starts the timer 0 counter operation.
§ 11100110
E STARTL | Start timer 1 F100] 1111 2] 2]Start timerl counter | Starts the timer 1 counter oparation.
E 1100111
STOPQ | Stop timer O 11006 1111 {2] 2]StoptimerQcounter | Stops the timer O countar oparation,
11110110
STOP1 Stop timer 1 11C¢0[ 1111 2]|2]Stop tirmer]l counter | Stopt the timer 1 countar operation.
1110111
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.S_ Instructien coda w| g R Status
g Mnemonics gi_ G Function Description flags
Eg D;DeDsDy | DaD;0WDp | @ & affactad
MSET Set Interrupt Master 1100|1181 |2]2]|MSE~1 Sats the interrupt master enable fiag,
Enable Flag ol101(0000
MRESET | Reset Interrupt Master 11001101} 2] 2] MSE-0Q Rasets tha nterrupt mastér aenable
Enable Flag 16001|00CO0 flag,
e [EIHI4 Enable interrupt nigh 1100|1101 |22 EDH—{EDIH)Vi4 Sets the interrupt enable flag.
=] 0101 [hhlalhile
5
E EILig Enable interrupt low 110011101 |2(2]|EDIL—(EDIL)Vi4 Sets the interrupt enable flag.
= 0100 |l
g —
E IDIHi4 Disable interrupt high 11001101 ] 2] 2| EDIH—(EDIHIANIA Rasets the interrupt enable flag. ZF
g 1001 Lzl
‘gi —
L | DiLi4 Disable interrupt low 1100111101 |2 2]|EDIL—(EDILYAIS Rasets the interrupt enable flag, ZF
E 1000 13 |1 || la
, Transfers the contents of the E
WTSP Write 5P 1100 11111212 5P—(E) (AC) register and accumulator (AC) to the
110611010 stack aren.
’ Transfers the contents of the stack
RSP Read 5P 1100 1 } 2| 2 |E AC—(sSP) area to ‘the E register and sccumu-
1101 101 lstor (AC).
g HALT HALT 1100 11112 2][HALT Selacts the HALT meds.
§& 1101111
o9
>
-‘35 HOLD HOLD 1100 11114}2]2]|H0LD Selects the HOLD mode,
83 11011111
&<
_ | STARTS | Start serial 1/0 1100 1111(2]2](START 51/0 Starts the $10 operation mode.
g 111061110
[~
EH - - Writes the contents of the E register
05| WTSIO | Write serial 1/0 1100 1111[2(2]s0—(E) (40 and sceumlater (AC) o the. SIO
=y 1110|1111 register.
K]
=] . Fepds the contents of the SIO
$E| RSIO Read serial 1/0 1100 1111(2] 2]E AC—(510) rgister into the E registar and the
IR RYRREE accurnulator [AC).
A A dummy Instruction that is coded
&) NOP No operation 0000|0000 (1] 1]|No operation O0H and has no affect when executed.
I Just ons machine cycle signs! reaches
£ the CPU.
%E 5812 Select bank 110G 1111(2]2]|PCi3PCL2—1i1l4 Salacts memory banks.
o= 1100[ 0001

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

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

@ Accept full responsibility and indemnify and defend SANYC ELEGTRIC GO, LTD., its affiliates,
subsidiaries and distributors and all their officers and employees, jointly and severally, against any
and all elaims and litigation 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 SANYO ELECTRIC CO., LTD, its affiliates, subsidiaries and distributors or any of
their officers and employees jointly or severally,

8 Information (including circuit diagrams and oircuit parameters) herein is for example enly; it is not guarant-
eed for volume production. SANYOQ believes information herein is accurate and reliable, but no guarantees

are made or implied regarding its use or any infringements of intellectual property rights or other rights of
third parties.
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