Ordering number : ENS003|

CMOS LSI

LC66556B, 66558B

Four-Bit Single-Chip Microcontroliers
with 6 k and 8 k Bytes of On-Chip ROM

Overview » Powerful timers and prescalers

The LC66556B and LC66558B are four-bit single-chip 12-bit timer: time-limit timer, event counter, pulse width
CMOS microcontrollers that integrate on a single chip all g?surtamen.t,tguarle. w:cwe_oulput PWM
the functions required in a microcontroller, including i nttlmer. ime- 1m:t timer, event counter,
ROM, RAM, I/ ports, two serial interfaces, comparator cl);tgu ' squar;‘-: vffa‘v ¢ 0; pulf .

inputs, three-value inputs, timers and interrupts. These ~Dit presca‘er: ime base tfncuons

products are provided in a 64-pin package. Powerful 11-factor 8-vector interrupt system

These products differ from the earlier LC66558A Series in f"‘em?’,‘“‘eﬂ“p‘f: 56ffa°‘°rsf53 vectors

the power supply voltage range and certain other electrical ntermal Interrupis: 5 factors/5 vectors

characteristics. + Flexible [fO fgnctions . ‘
Comparator inputs, three-value inputs, 20 mA drive
Features and Functions outputs, 15 V breakdown voltage pins, pull-up/open-

- On-chip ROM and RAM with 6 k (or 8 k) byte and 512 Arain option switching possible _ ,
x 4-bit capacities * Runaway detection function (watchdog timer) option
* The same instruction set (with 127 instructions) as the 8-bit I/O function

LC66000 Series (except that the SB instruction is not Power saving functions: halt and hold modes
supported) Package: DIP64S, QFP64E

» 1/O ports: 54 pins * Evaluation LSI: LC66599 (evaluation chip) +

* 8-bit serial interface: two circuits (16-bit cascade E\C/:GSES;){!;OO(;TB?S:;’(ROM i ’
connection supported) (On-chip microcontrollers)

- Instruction cycle: 0.92 o 10 ps at 3 to 5.5 V) LC66P516 (On-chip OTPROM microcontrollers)

Serles Structure

Type No. Pin count ROM capacity RAM capacity Package Features
LCEBI04A/306A/308A 42 4 W6 kB kB 512W  |DIPazs QFP48E
Normal versions
LCE6404A/406A/408A 42 4 K6 kiB kB 512W | DIPa2s QF P48E 4.0106.0 V/0.92 s
LC66506B/508B/512B/516B 64 6 k/8 k12 k/16 KB 512W | DIP§4S QFPG4A '
LCE6354A/356A/358A a2 4 /6 /8 kB 512W  |DIP42s QF P48E .
LCB63545/3565/3505+ a2 4 k/6 W8 kB 512W QFPa4M ;";’m"‘:‘;‘\'fm"g';ﬂ‘s
LCBB556A/S58A/562A/566A 64 6 W8 K2 k16 kB 512W | DIP84S GFPBAE ' '
LC66354B/356B/3588 42 4 k6 /8 kB 512W | DIP42S QFP48E
Low-voltage high-speed versions
LCB6556B/5588 64 6kBk 512W  |DIPe4S QFPB4E 3010 5.5 V/0.92 ps
LCH6562B/566B 64 12 k16 kB 512W | DIP§4S QFPS4E
DIC425 QFC48
LCE6E208 a2 EPROM B XB 12W | ow owindow)
LCs6P308 42 OTPROM 8 kB 512W  |DIC42s QF P4BE
‘ DIC425 QFC48 Evaluation (window) versions &
4 EPROM & . .
LC8BE408 2 ROM 8 kB 512W | indow) (window) T aan
LCB6P408 42 OTPROM 8 kB 512W DIC42S QFP4BE 45105.5V/0.92ps
DIC64S QFCe4
LCBSES16 64 EPROM 16 k8 B2W | o) o)
LCE6P516 64 OTPROM 16 kB 512W | DICB4S OFPB4E

Note: *: Under development

SANYO Electric Co., Ltd. Semiconductor Business Headquarters

TOKYO OFFICE Tokyo Bldg., 1-10, | Chome, Ueno, Taito-ku, TOKYO, 110 JAPAN
33195TH (OT} No. 5003-1/21



LC665568, 665588

Package Dimensions
unit; mm
3071-DIP64S

unit: mm
3159-QFP64E

[LC66556B, 66558B)

[LCBB556B, 665588])
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Pin Asslgnments
DIP64S QFPB4E
EizgEig
[l oo
siosp20 9 [52] Voo Trgsisis
SOO/PZ‘E EPB 85588588858835%2
sCKo /P22 [3] [62] P12 ffdfadgardaaoaaaiEaad
INTO/P23 [z P CHH OO HHOHH OO OO
INTO 7335 M
T /P 3 %3] P10 corth e 45 45 42 43 42 41 40 20 38 3 By o
pouTO/P (6 [55] Po3 po2] 50 i
POUTI/PIR2 [7 (58] PO2 o1 51 0[] 240
HOLD/P33 [E] % POl a0 52 23] 293/1nT5
Pa0 | 9 6] P00 P11 ]e3 28] 292/iNT2
Pa1 (10 [53) PEI/TAB p12[] 54 279 =291 /{NT3
paz (11} % PED/TRA P13 55 26[] RES
pa3 [12 53] PD3/CMP3
voo [ 156 6566B,665588 5[] 0862
Pso [T2 [52] PD2/CMP2 20751009 57 LCE ' 4[] 0s61
ps1 (12 51] PD1/CMPI r21/500 0 5 23] vss
Ps2 [15] | 0B6RH6B (20 PDO/CMPD P22/ SEROC 59 2200 TEST
P53 [T} 665588 43} PCI/VREF] P23/INTO L 60 21 0] 2%/ Wtz
5i1/PEo % 4] PC2/VREFD P/ RTILI6 2001 %83
S01/Pe1 L18 [47) PCI P31/POUTO] 62 19[]re2
gck1/p62 09 4] PCO Pa2/PouT1 (63 18 L e
PINI /P63 [20] 45] PB3 P33/ FOLDL ] g4 1700 P80
P70 [21 1] PB2 1234567 8 910151213141518
P71 [ 23] PB1 [HHHHHH HHHHHHHH H]
(= I e} -y —_— ™ -_— 0yt
P72 [23] 2] Pao FEYITCEBEEERREE
P73 ] [A1] Pa3 T
P8e [25 ag] Pa2 °3 7o
P 39] PA! _
P8z [27] (3] Pa0 Top View
P83 (28 1] P33/INTS
NT2/P90 [28 ] Po2/iNTA
TEST [30 [35] P91/INT3
vss 31 34] RES
osc1 [3Z] i3] 0sC2
Top View

We recommend using reflow soldering as the QFP solder mounting technique.
Consult your Sanyo representative concerning temperature and other conditions if techniques in which the whole
package is to be immersed in a solder dip bath, i.e. solder dip techniques, are (o be used.
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1L.C66556B, 66558B

System Block Diagram
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Diiferences between the LC66556B/L.C66558B and the LC66508B Serles

ltemn

LCB6508B series
{Including the EVAB50/800-TBE65XX tool)

LC665568, 665588

System differences
« Hardware wait time (number of cycles)
when hold mode ls cleared

65536 cycles
At 4 MHz (Teye = 1 ps): about 64 ms

16384 cycles
At 4 MHz (Teye = 1 ps); about 16 ms

+ Value of timer 0 at reset
{including the value after hold mode is cleared)

The value FFO is loaded.

The vatue FFC is loaded.

Differences in the major characteristics
« Operating power supply voltage/operating speed

LCe65128, 516B
4.0t06.0V/0.92 10 10 ps
LCe6ES16, P516
4.5t055V/0.921010 us

3.010 5.5V/0.92 to 10 ps

1. AnRC oscillator cannot be used with

the LC66556B and LC66558B

In addition, certain other output current and comparator input voltage specifications differ.
For details, see the individual catalogs for the LC66508B, LC66ES516 and LC66P516,
Keep these differences in mind when using the LC66E516 and LC66P516 evaluation chips.

No. 5003.3721




LC665568B, 66558B

Pin Function Overview

Pin

Vo

Function

Qutput drive type

Option

Value on resat

PoO
PO1
Po2
P03

o

1O ports P0OO to P03

+ Input or outputin 4-bit or 1-bit
units

» P0G to P03 have control
functions in HALT mode.

» P-channel: pull-up MOS type
+ N-channel: small sink current
type

+ Either with pull-up
MOS or N-channel OD
output

* Reset output level

High or low {option)

P10
P11
P12
P13

o

O ports P10 to P13
* Input or cutput in 4-bit or 1-bit
units

» P-channel: pull-up MOS type
» N-channel: small sink current
type

+ Either with pull-up
MOS or N-channel OD
output

* Resst output level

High or low (option)

P20/S10
£21/800
P22/SCKO
P2¥INTO

ro

1O ports P20 to P23

» Input or output in 4-bit or 1-bit
units

P20 is also used as the serial
input SI10 pin,

P21 is also used as the serial
output SO0 pin.

P22 is also used as the serial
clock SCKD pin,

P23 is also used as the INTG
interrupt request, as the timer 0
event counter and for pulse
width measurement input.

« P-channel: CMOS type

+ N<hannel: small sink current
type

« +15 ¥ withstand voltage in N-
channel OD

« Either CMOS or N-
channel OO output

High

P30/INT1
P31/POUTO
P32/POUT1

o

1O ports P30 to P32

+ Input or output in 3-bit or 1-bit
units

« P30 is also used as the INT1
interrupt request.

» P31 is also used for square
wave ou'put from timer 0.
P32 is also used for square
wave outpul from timer 1 and
PWM output.

+ P-channel: CMOS type

» N-channel: small sink current
type

* +15 V withstand voltage in N-
channel OD

+ Either CMOS or N-
channel OD output

High

P33HOLD

Hold mede control input

* Hold mode Is entered if a HOLD
instruction is executed when
HOLD is low.

+ When in hold mode, the CPU is
reactivated by setting HOLD to
the high level,

« P33 can also be used as an
input port together with P30 10
Paz2.

« When PAQHOLD is low, the
CPU wil: not ba reset by a low
levet on RES. Therefore, RES
cannot be used in applications
that set P33/HOLD low when
power is first applied.

P40
P41
P42
P43

o

VO ports P40 to P43

+ Input or output in 4-bit or 1-bit
units

» VO in 8-bit units when used in
conjunction with P50 to P53

» Output of 8-bit ROM data when
used in conjunction with P50 1o
P53

= P-channel: pull-up MOS type
» N-channel: small sink current
type

+ Either CMOS or N-
channel OD output

High

P50
P51
P52
P53

o

IO ports P50 to P53

= Input or output in 4-bit or 1-bit
units

*+ 1YC in B-bit units when used in
conjunction with P40 to P43

« Output of 8-bit ROM data when
used in conjunction with P40 to
P43

= P-channel: pull-up MOS type
» N-channel; small sink current
lype

+ Either CMOS or N-
channel OD output

High

Continued on next page.

No. 5003-4/21



LC665568, 66558B

Continued from preceding page.

Pin

o

Functien

Output drive type

Option

Value on reset

1O poits PBO 1o P63

* Input or cutput in 4-bit or 1-bit
units

+ P80 is also used as the serial

= P-charnel: CMOS type

to PD3 is VREF1,
Comparison can be specified in
units of FDO, PD1, (PD2, PD3).

P6O/SIH . } .
input S pin. + N-channal: small sink current .
p?;-ssc—?:“ KO |« P61 is a/so used as the serial type ghgooft:lruN-channel High
PEA/PINT output SO1 pin. _ + +15 V withstand voltage in N-
» P62 is also used as the serial channel OD
clock SCK1 pin,
» P63 is also used as the timer 1
event counter input.
P70 Dedicated output ports P70 to + P-channel; puli-up MOS type
P71 P73 + N-channel: intermediate sink « With Pull-up MOS
P72 o} « Qutput in 4-bit or 1-bit units current type rransistor or N-channel High
pa * The latched output data can be | + +15 V withstand voltage in N- OD output
read with input instructions. channel OD
Dedicated output ports PBO 1o
P83
:;g? « Qutputin 4-bit or 1-bit units + P-channel: CMOS type ’ ggczﬁt:lrnp-mannm
o] « The latched output data can be | » N-channel: small sink current High or low {option)
Pa2 o - . + The output level at
Pa3 read with input lnstrucllons: . type . resat
= A p-channel OD cutput option is
avatiable.
VO ports P50 to P33
* Input or cutput in 4-bit or t-bit
units -
—— + P90 is also used as the INT2
PBO/NT2 .
parietiend interrupt request. » P-channel: CMOS type
PAVINTI VO |- PS1is also used as the INT3 » N-channel; small sink current * CMOS or N-channel High
P92/INTS . 0D output
POAINTS interrupt request. - type
« P92 is also used as the INT4
interrupt request.
« P93 is also used as the INTS
interrupt request.
PAO Dedicated output ports PAO to PA3 | N
PA1 o | " Outputin 4-bitor 1-bit units . zg::z:z‘l !ﬁ::ﬁe:i): :rﬁf * With puli-up MOS or High
PAZ * The latched output data can be current typle N-channel OD output
PA3 read with input instructions.
PBO D;dBicatod cutput ports PBO to bt L OMOS
3 s P-channel; ype . ;
::g; O + Qutput in 4-bit or 1-bit units = N-channel: amall sink current m&:::;%mi:;l High
PE3 ¢+ The latched output data can be type
read with input instructions.
VO ports PCO to PC3
« Input or output in 4-bit or 1-bit
pco b2 Is also usod as the VAEFD
. is also used as the
Pczf\?l;EF o s} ::nmparator comparison voltage ggoogt;:q channel High
PCAVREF « PC3 s also used as the VREF1
comparator comparison voltage
pin.
Dedicated inpul ports PDO 10 PD3
+ Can be switched to function as
comparator inputs under
PDO/CMPO sofware control.
PD1/CMP1 The comparison voltage for PDO .
PD2/CMP2 ! is VREFO. Normal input
PDI/CMP3 The comparison voltage for PO1

Continued on next page.
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LC66556B, 66558B

Continued from preceding page.
Pin 1o Function Qutpul drive type Option Value on reset
Dedicated input port
PEO/TRA I = Can be switched under software Normal input
PE1/TRB control to function as a three- Py
value input port.
System clock oscillator connections ! .
03C1 ! When an external clock is used, Selection of‘lo]lther a
0sc2 o | leave ©SC2open and input the oeram; ‘;"“ ka.tor or
signal to OSC1. external clock input
System reset input
AES I » The CPU is initialized (reset) ifa
fow leval is Input 10 RES when
P3a3/HOLD is at the high level.
CPU testing
TEST | This pin must be connected to
Vg during normal operation.
VoD Power supply connections
Vss

Nota: Pull-up MOS output: An output with a pull-up MOS transistor
A complementary output
An open drain output

CMOS output:
0D output:

User Option Types

1. Port0, 1 and 8 reset time output level option
The output levels of IO ports 0, 1 and 8 at reset can be selected from the following two options in 4-bit units.

Option

Conditions and notes

High level output at rese! time

Ports 0, 1 and/or 8 in 4-bit sets

Low level output at reset time

Parts 0, 1 and/or B in 4-bit sets

2. Oscillator circuit option

Option

Circuit

Conditions and notes

External clock

03C1
n

« This input is a Schmitt specification input.

Ceramic oscillator

C1 0SC1
H
Ceramic = 2
resonator 0502
H }'—-L—D—
cz

Note: There is no RC oscillator option,

3. Watchdog timer option
The presence or absence of a program runaway detection function (watchdog timer) can be selected as an option,

No. 5003-6/21




LC66556B, 665588

4. Port output type option

+ One of the following two output circuit options can be selected for each bit in ports PO, P1, P2, P3 (except for the
P33/HOLD pin), P4, P5, P6, P7, P9, PA, PB and PC.

Option Circuit Conditions and notes
D_TE Qutput
) data P7, PA and PB are output only ping.
Open drain output g Input P2, P3, P and P9 are Schmitt inputs.
I data
DSE
—— e Quitput )
—(_ data P7. PA and PB are output anly pins.
O P2, P3, P& and PO are Schmitt inputs.
Built-in pull-up
resistor outout |-—(:{:<},_‘ CMOS outputs (P2, P3, P8, P9 and PC) and pull-up MOS outputs
pu | (PO, P1, P4, PS, P7, PA and PB) are differentiated.
nput
>_E)’_dala\
osB

» The P8 circuits can be selected from the following two options in bit units.

Optlon Cireuit Conditions and notes

Qutput
Cpen drain output Lr._ﬁ d:iap N

l_C]:_— Output
data

Built-in pull-up
resistor output

jw]
o)
fos)

= The PD comparator inputs and the PE three-value inputs are selected in software.

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

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

@ Accept full responsibility and indemnify and defend SANYQ ELECTRIC CO, LTD, its affilates,
subsidiaries and distributors and all their officers and employees, jointly and severally, against any
and all claims and litigation and all darnages, 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 affiiates, subsidiaries and distributors or any of
their officers and employees jointly or severally.

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
third parties.

No. 5003-7/121



LC66556B, 665588

Specifications
Absolute Maximum Ratings at Ta = 25°C, Vgg =0V
Parameter Symbol Conditions Ratings Unit Note
Maximum supply voltage Vpp max | Vpp ~0.310+7.0 v
Vin (1) | P2, P3 {except for the PAHOLD pin) and P6 ~0.31%0 +15.0 v 1
Input voltage -
ViN(2) | Otherinputs 03t Vpp +0.3 v 2
P2, P3 (except for the PAYHOLD pin),
Output voltage Vour (1) P6. P7 and PA 0.3 10 +15.0 v 1
Vour (2) | Other outputs -0.3 10 Vpp +0.3 v 2
| PO, P1, P2, P3 (except for the P33/HOLD pin),
lon ) | pa, ps, Pe, P8, P9 and PC 4 | mA 3
Outout ‘ ) lon(2) | P7,PA,PB 20 mA
current per pin
put current per p -lgp {1) | Po, P1, P4, P5, P7, PA, PB 2 | maA
P2, P2 (except for the PA3/HOLD pin),
—lor(2) | pg, pa, P9 and PC 4 | mA 4
P2, P3 (except for the P33/HOLD pin),
Hon (1) | py, ps, Ps, P7 and PB 75 mA 3
) Elgy (2} | PO, P1, PO, PA, PB, PC 75 mA )
Total pin current ——
P2, P3 {except for the P3I/HOLD pin),
Zlor (1) | pg, ps, Ps, P7 and P8 35 | mA 4
-Zlgp (2) | PO, Pt, P9, PA, PB, PC 25 mA 4
Allowable power dissipation Pdmax | Ta=-30to +70°C; DIP&4S (QIP64E) 600 (430) mw 5
Operating temperature Topr -30 to +70 c
Storage temperature Tstg ~5510 +125 oz

Note: 1. Applies to open drain output specification pins. The rating from the “other pin® entry applies for specifications other than the open draln output

specification.

oW

. Levels up to the free-running oscillation level are allowed for the oscillator input and output pins.
. Inflow current (For P8, the CMOS output specifications apply.)

. Outflow current {Applies to pull-up ocutput specification and CMOS output specification pins except P8.)
. We recommend using reflow soldering methods to mount the QF P package version.

Contact your Sanyo sales representative to discuss process conditions if techniques in which the whole package is immersed in a solder bath
{solder dip or spray technigues) are used.

Allowable Operating Ranges at Ta = -30 to + 70°C, Vg5 =0V, Vpp = 3.0 to 5.5 V unless specified otherwise

Parameter Symbol Conditions min yp max Unit Note
Operating supply voltage Voo Voo 3.0 5.5 v
Memory retention supply voltage Vpp (H) | Vpp: In hold mode 1.8 55 v
P2, P3 (except for the P33/HOLD pin), P6:
Vi) | with the output n-channel transistor off 0.8 Voo 133 v 1
P33/HOLD, P9, RES, OSC1:
, VK | with the output n-channel transistor off 0.8Von Voo v 2
input high level Voltage
Vii (3 PO, P1, P4, PS5, PC, PD, PE: 0.75 v v
H®) | With the output n-channel transistor off Voo bl 3
Vyy(4) | PE:When three-state input is used 0.8Vpp Vob v
Intermediate level input voltage Vim PE: When three-state input is used 0.4Vpp 06Vpp v
Vewu (1) | PDO, PC2: When comparator input is used 15 Vop A
Common-mode input voltage range v 2 PD1, PD2, PD3, PC3: When comparator v Voo — y
oMM 2 | inoutis used : §5 15
P2, P3 (except for the P33/HOLD pin), P6, P8, RES,
VIL() | ©6861:N-channe! output, transistor off Vss 0.2Vpp v 2
V"_ (2) P33/HOLD: VDD =18t655V Vgs 0.2 VDD \
Low level input voltage Ve (3 Po, P1, P4, P5, PC, PD, PE, TEST: N-channel output, v 0.25 v
LG | vangistor oft ss Vpo 3
Vi (4) | PE:When three-state input is used Vss 0.2Vpp v
Cperating frequency 435| MHz
(instruction cycle time) fop (Teye) 0.4(10) (092)| (ns)

Note: 1. Applies to open drain specification pins. However, the rating lor V| (2) applies to the P33/HOLD pin. Ports P2, P3 and P& cannot be used as input
pins when CMOS output specifications are used.

2. Applies to open drain specification pins. P9, which has CMOS output specifications, can be used as input pins.

3. When PE is used as a three-value input, V|4 (4}, V) and V_ {4) apply. Port PC cannot be used as input pins when CMOS output specifications

are used.

Continued on next page.
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LC66556B, 665588

Continued from preceding page.

Parameter I Symbol I Conditions | min 1 yp | max I Unit I Note

[External cleck input conditions]

OSC1: See Figure 1. With the signal Input to OSC1
Frequency foxt and with OSC2 open (with external clock input 04 435 MHz
selected for the oscillater circuit option)

] 0OSC1: See Figure 1, With the signal input to OSC1
Pulse width taxiH: taxit | @nd with OSC2 open (with extemal clock input 100 ns
selected for the oscillater circuit oplion)

0OS5C1: See Figure 1. With the signal input to OSC1
Rige and fall times lextRt: loxiF | @Nd with OSC2 open (with external clock input 30 ns
selected for the oscillator circuit option)

Electrical Characteristics at Ta = ~-30 to + 70°C, Vgg =0 V, Vpp, = 3.0 to 5.5 V unless otherwise specified

Parametar Symbol Conditions min wp max Unit Note
e 11 P2, P3 {excapt for the P33/HOLD pin), P6:
1) VN = 13.5 V, N-channel output, transistor off 501 wA 1
PO, P1, P4, PS5, P9, PC, OSC1, RES, PA¥HOLD
Input high level current IH{2) {except for PD, PE, PC2 and PC3); 1.0 pA 1
Vi = Vpp. N-channel output, transistor ol
PD. PE. PCZ, PC3: VIN = Voo.
1t3) | Nchannel output, fransistor off 10 pa 1
inputs other than PD, PE, PC2, PC3.
- Vin = Vgg. N-channel output, transistor off -1.0 WA 2
Input low level current
W (2 PC2, PC3, PD, PE: - )
L (2) V| = Vgs, N-channel output, transistor off -1.0 hA 2
P2, P3 (except for the P33/HOLD pin), P&, P8, PS, Vop -
PC: IOH ==1 mA 1.0
Vou (1) - v 3
P2, P3 (except lor the P33/HOLD pin), P6, P8, P9, Voo -
PC: gy = =0.1 mA 0.5
Output high level voltage OH
PO, P1, P4, PS, P7, PA, PB: Igy = -50 pA Vop -
1.0
Vou (2) Vv 4
PO, P1, P4, P5, P7, PA, PB: Iy, = —30 pA Vpp -
05
OCutput pull-up current lpo PO, P1, P4, P5, P7, PA,PB: V)y= Vg5, Vpp =55V -1.6 mA 4
Ve (1) PO, P1, P2, P3, P4, PS5, P8, P8, P9, PC 0.4 v 5
Output low level voltage oL (except for the PAa3/HOLD pin): I, = 1.6 mA :
VoL(2) } P7,PA,PBilg =8 mA 15 v
lore{1) | P2, P3,P6, P7, PA: V=135V 5.0 RA [
Quitput oft leakage current lore (2) | (except for P2, P3, PG, P7, P8 and PA): V| = Vpp 1.0 PA 6
lorp (3) | P8 Viy=Vgg -1.0 pA 7
Comparator offset voltage Vope (1) | PO1, PD2, PD3: V) = VSS loVpp-15V 150 +300 mv
Vorr () | PDO: le =15Vto VDD 50 +300 mv
[Schmitt characteristics)
Hysteresis voltage Vuis 0.1 Vpp v
High level threshold voltage VitH P2, P3, RES, P§, P, O5C1, (RC, EXT) 0.5Vpp 0.8Vpp v
Low level threshold veltage ViL 0.2Vpp 0.5Vpp v
[Ceramic oscillator)
Oscillator frequency fer QSC1, 0SC2: See Figure 2, 4 MHz 4.0 MHz
Oscillator stabilization tirme teps See Figure 3, 4 MHz 0] ms

Note: 1. Commeon input and output ports with open-drain output specifications are specified lor the state with the output N-channel transistor turned off.
These pins cannot be used for input when the CMOS output specification option ls selected.

2. Common input and output ports with open-drain output specifications are specified lor the state with the output N-channel transistor turned off,
Ratings for pult-up output specification pins are stiputated for the output pull-up current IPO. These pins cannot be used for input whan the CMOS
output specification option is selected.

. Stipulated for CMOS output specifications with the output N-chaninel transistor in the off state. {This also applies lo P8 when P-channel open draln
is selected.)

. Stipulated for pull-up output specifications with the output N-channel lransistor in the off state,

. Stipulated for P8 with CMOS output specifications.

. Stiputated for open drain output specifications with the output N-channel transistor In the off state.

. Stipulated for open drain output specifications with the output P-channel transistor in the off state.

w

~§ o

Continued on next page.
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Continued from preceding page.
Parameler | Symbol I Conditions I min l typ | max I Unit ] Note
[Serial clock)
Input 09
Cycle time e tokey nd
Qutput 20 Teve
SCKO0, SCK1: With the timing from Figure 4 and
Input 0.4
Low levelmigh P fekL the test load from Figure 5 ks
lavel pulse widths] Output toKH 1.0 Teve
Rise/fall imes | Cutput tokm loKke 0.1 us
[Serial input]
Data setup time tick 510, SI1, SI0, S11; With the timing in Figure 4. D.a s
- Stipulated with respect to the rising edge
Data hold time ok for SCKO and SCK1. 0.3 1s
[Serial output]
S00, SO1: With the timing from Figure 5 and
Cutput delay time Icko the test load from Figure 5. Stipulated with respect to 0.3 1S
the lalting edge for SCK0 and SCK1.
[Pulse input conditions]
INTQ, See Figure 6.
INTO _ Conditions such that the INTQ interrupt is accepted 2 T
High and low level pulse widths | CH.7I0L | Conditions such that timer O event counter and pulse cYe
width measurement inputs are accepted
High and low lavel pulse widths for _— INT1, INT2, INT3, INT4, INTS, See Figure 6: 2 T
Interrupt Inputs other than INTD 1H. ML} Coenditions such that all interrupts are accepted cye
PIN1 . . PIN1, See Figure 6: Conditions such that timer 1 2 T
High and low level pulse widths | PINH."PINL] gvent counter inputs are accepted cYc
RES RES, See Figure 6; Conditions such that reset 3 T
High and low level puise widths tasH 1ASL | can occur cve
Comparator response speed Trs PD, See Figure 7 20 ms
) ) Vpp: 4 MHz ceramic oscillator 3.0 5.0 mA
Operating mode current drain Inp op ]
Vpo: 4 MHz external clock .0 50 mA
) Vpp: 4 MHz ceramic oscillator 1.0 20 mA
HALT mode current drain IDDHALT
Voo: 4 MHz external clock 1.0 20 mA
Hold mode current drain lopHow | Vop:Vop=1810565 v 0.01 10 WA
Note: 8. Reset state
------------------------------ Voo
‘ 0scCH1 (0sc2}
1 OPEN .- F----- -
External clock €
e [~-=~~-~=°"f~~==~=7=~ Vss
TuntH
— -
textF TextR
17/fext
Flgure 1 External Clock Inpul Waveform
Voo
/ Lower limit for
ceesenefea oo oo oo ... the operaling
Voo
0sCh 0sc2
‘ R R T LI ov
1 ¥ R 0S¢
0 AN
g1 ——Ceramic 4+ o
rasonator —Oscillator - Stable
nr unistable paricd oscillation
lcrs

Figure 2 Ceramic Osclllator Circuit

Flgure 3 Oscillator Stabilization Perlod
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Table 1 Ceramic Oscillator Guaranieed Constants

" C1=233pF +10% K co C1=33pF +10%
X 4 MHz (Murata Mfg. Co., Ltd.) 4 MHz (Kyocera Corporation)
External capacitance CSA4.00MG C1=33pF+10% KBR4.0 MS Cl=33pF£10%
Rd=002 Rd=0C2
) 4 MHz (Murata Mfg. Co., Ltd.) 4 MHz (Kyocera Corporation)

Intenal capacitance CST4.00MG KBR4.OMES

CKCY

1CKR

1CKL | tCKH | TCKF

SCKO 0.8 Vpp (input)
SERT 0.2 VDD {input) \ Vpp -1 WV {output)
N

0.4 Vgp {output)

‘ tick | tCKI TEST
point

Sig - 0.8Voo C=50pF
st 7 0.2Voo ’;,[_

ICKo

1

500 Voo— 1
501 0.4Voo
|
Figure 4 Serlal O Timing Flgure5 Timing Load

1ioH
HIH |

tioL
e
1PINL
tRSL

Figure 6 Input Timing for INTO, INT1, INT2, INT3, INT4, INTS, PIN1 and RES

Vin

VorFF
VARLF
VoFF
Vi
Comparator
output data
Trs

Figure 7 Comparator Response Speed Trs Timing
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Application Development Tools

Programs for the LC66556B and LC66558B microprocessors are developed on an IBM-PC compatible personal
computer running the MS-DOS operating system. A cross assembler and other tools are available. To make application
development more convenient, Sanyo also provides a program debugging unit (EV A850/800), an evaluation board
(EV A850/800-TB665XX), an evaluation chip (LC66599) and an on-chip EPROM microprocessor (LC66E516).

Host control pragram,
cross assembler

84-pin LC&6599

Evaluation ¢chip
board

H\ (EVABO0/B5C-

LC6OED16
+1 TBB65XX)

\

User application printed circuit board

Debugging unit
(EVABOO/BE0)

Structure of the Application Development Tools

1. Program debugging unit (EV A850/800)

Parsonal computer
{OS: MS-DOS)

This is an emulator that provides functions for EPROM writing and serial data communications with external
equipment (such as a host computer). It supports application development in machine language and program
modification. Its main debugging functions include breaking, stepping and tracing. (The MPM665XX is used for the

EVA850/800 monitor ROM.)
2. Evaluation chip board (EVA800/850-TB665XX)
The evaluation chip signals and ports arc output to the 64-pin connector and when the output cable is connected, the
evaluation chip board converts these signals 10 the same pin assignments as those on the mass production chip. The
evaluation chip board includes jumpers for setting options and other states and these jumper settings allow the
evaluation chip to implement the same IO circuit types and functions as the mass production chip. However, there
are differences in the hold mode clear timing and the electrical characteristics.
Jumpers
Type 0sC Heset method Power supply to the user application board
Jumper Jumper 1 {J1) Jumper 2 {J2:RES) Jumper 3 {J3:Vpp)
. , ! Vpp is supplied to the user
EXT i"‘f""“‘l‘:ﬂ“"':“‘" INT (a) :::t‘i__‘“’: R{”” nsICon | ON (a) | appiication printed circuit board
i (extarnal clock) © Nost compulier. through the evaluation chip board.
Jumper setting and mode — -
RC RC oscillator Reset by the reset circuit on Separate power supplies on the user
EXT (b)[ the user application printed OFF (b)| application printed circuit board and
CF CF oscillator circult board. the evaluation chip board
Switches {(SW1}
Watchdog timer presence or
Type Port 0, 1 and 8 output levels on reset absance setting
Switch POS P18 P8s WDC
Switch setting | ON Port 0 high ON Port 1 high ON Port 8 high ON Watchdog timer present
and mode COFF | Port 0 low OFF {Port1low OFF | Port8 low OFF |Watchdog timer absent

Note: Switches RC0 and RC1 must both be set to the on position.
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Switches SW2 to SW14: Pull-up resistor optlon settings

1. Set the corresponding switch to the on position for built-in pull-up resistors and set the switch to the off position for
open drain output. (SW10 is used for the port 8 pull-down resistor setting.)
2. These settings can be specified for individual pins.

3. Cross assemblcr

Cross assembler (file name) Object microprocessors Limitations on program creation
S8 instruction limitations
LCB6582B/5668 « LCB6556B; SBO, SB1, SB2 and SB3 cannot be used
1.C665. EXE {LCBBES16/P516) » LCB6558B: SBO, SB1, SB2 and SB3 cannot be used
(LCB6599) + |.C66E516/P516: SBO, SB1, SB2 and SB3 can be usad
« LCE6589: SB0, SB1, 582 and SB3 can be used

4, Simulation chip (See the LC66E516 individual product catalog for more details.)
The LC66E516 simulation chip is an on-chip EPROM microprocessor. Mounted configuration operation can be
confirmed in the application product by using a dedicated conversion board (the W66E516DH for DIC products and
the W66E516QH for QFP products) and writing programs with a commercial PROM writer.

« Form

The LC66ES516 has a pin assignment and functions identical to those of the LC66556B and LC66558B. However,
there are differences in the hold mode clear timing and the electrical characteristics, The figure below shows the
pir assignment .

The figure below shows the pin assignment .

= Options
The options (the port 0, 1 and 8 levels at reset, the watchdog timer and the port output circuit types) for the
microprocessor to be evaluated can be specified by EPROM data. This allows evaluation with the same peripheral
circuits as those that will be used in the mass production product.

Pin Assighments

DICB4S (window)
A0/810/P20 [T % \Ff'r;:; .
A1/500/P21 (2 53 / ind
A2/SCKD P22 ] [52) Pi2/08 QFCB4 (window)
A3/INTO/P23 (] % P11/D5 .
A4/INT1 /P30 (5] B F10/04 JE £
A5/POUT)/P31 [E] [58] P03/D3 BEES_ o - o
A6/POUT1/P32 (7] 58] P02/D2 <EBEEHY
FOLD/P33 [E] %POUD] ggggogggg\
a7/P40 (9] £] POO/D0 SR A S AN RO NE R
ag/P41 (00 [55] PE1/TRB/OE EEEEEE?EEE?EEE?E
a9/Paz 0T [54) pEC/TRA/CE CHHHOHOHOFOACHOHCHOHHOHOHHD)
at0/P43 [1Z] [53] PD3/CMP3/PGM N
a1 /Pso O3 [52) PD2/CMP2/PRS  D1/POI - o
a12/P51 [ [51] PD1/CMP1 D2/P02 T 0 3 a0
A13/Psz 018 50] PDO/CMPO L3/P03 51 200 Da3/INTS
Pss E_y:'i % PO3/VREF] gg;:? : gg 2801 P92/INT4
sispe0 0Z] LCGGES16  [H] po2/vREFD P12 Gaa 570 pa1 /INT3
4 —_—
_S01/P61 LE % Pl 07/P13 055 260 RES
SCK1/P62 - . gcg Voo 4 56 LCB6ES1H 2503 0502
PINt/PB3 = % pB AD P20/SI0 3 57 240} 0501
P10 = Paf A1/P21/500 358 2305 vss
i % pol A2/P22/SCKD 0 53 2O TEST
P72 = = 43/P23/INTO [1 60 21 ) POO/INTZ
PT3 m 3 24/P30/NTT (61 2005 P83
P8a PA2 A5/P31 POUTO [162 1501 P82
Pe1 L] ‘ % PAl A6/P32 POUTI []63 180) P81
Pe2 [ZZ] PAD P33 HOCD 064 170) P80
Pa3 [Z&] %pgaums 1234567 8910111213141516
nTa/Po0 (2] 36 P2/ INT4 OO OO OO H D
Ve /TEST [30] 3] P91/INT3 SEUPRr R BRERBRENR
Pl P faaElR
vss 1] ) RES ESso-ad Soos
0s¢1 (3] 53} osc2 <443 53% ag§§
Top View Top View
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LC665XX Serles Instruction Table (by function)

Abbreviations:

AC: Accomulator
E: E register
CF: Carry flag
ZF: Zero flag
HL: Data pointer DPH, DPL
XY: Data pointer DPX, DPY
M: Data memory
M (HL): Data memory pointed to by the DPH, DPL data pointer
M (XY): Data memory pointed to by the DPX, DPY auxiliary data pointer
M2 (HL): Two words of data memory (starting on an even address) pointed to by the DPH, DPL data pointer
SP: Stack pointer
M2 (SP): Two words of data memory pointed to by the stack pointer
M4 (SP): Four words of data memory pointed to by the stack pointer
in: n bits of immediate data
2: Bit specification
12 11 10 01 00
Bit 2? 22 21 20
PCh: Bits 8 to 11 in the PC
PCm; Bits 4 to 7 in the PC
PCL: Bits O to 3 in the PC
Fn: User flag,n=01t0 15
TIMERO: Timer 0
TIMER1: Timer 1
S10: Serial register
P: Port
P (i4): Port indicated by 4 bits of immediate data
INT: Interrupt enable flag
{ 3, [ 1: Indicates the contents of a location
«: Transfer direction, result
¥ Exclusive or
A Logical and
V! Logical or
+: Addition
- Subtraction

Taking the one’s complement
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Instruction code § § Altected
Mnemonic 'E$ -éa‘,' Operation Description status Note
D7 DgDs Dy |D3 D Dy Dy EE" g-g bits
[Accumulator manipulation instructions]
AC 0 Has a vertical
CLA Clear AC 1 000|O0OOCO0OO] 1|1 (Equivalent 1o LA1 0.) Clear AC. ZF skip function.
Decimal adjust AC 1100|111 % AC — (AC) + 8
DAA  Jin addition 001001 10|22 |(EqualentioAD sy A sxwAC. &
" AC « {(AC) + 10
DA |Decima adustAC (11 0 001 11 o] 2| 2 |Equvatentio Add 10 10 AC. zF
in subtraction ADI 0AH,)
cLC Clear CF 000 1{1110]1]1 |CFe0 Clear CF 10 0. CF
STC SetCF 0001]1 11 1]1]1|CFe1 SetCFto 1. CF
CMA  |complementac |00 o 1|1 00 0|1 |1 |ac-TT Lake he one's complement | zr
1A Increment AC 0001|061 00] 1|1 |[AC«([AC)+1 Increment AC. ZF,.CF
DA Decrement AC 0010010041 1 |AC « (AC) =1 Decrement AC. ZF,CF
. ACjy e (CF),
pag | FRotate AC right 6001lo00 00|11 |AChe(ACn+1), |ShirtAC including CF)right. |CF
through CF CF « (ACq)
ACq « (CF),
paL  |Romte AC left oooo|looo 1| 1|1 [AChste(aCn, |ShitAC ncudingCFylet. |CF,2F
through CF
CF « (ACq)
TAE Transfer ACto E 0100|0101 1|1 |E«{AC) Move the contents of AC to E.
TEA Transfer E 1o AC o1 00|01 o 1|1 |AC«I(E) Move the contents of E to AC. | ZF
XAE  |ExchangeacwithE [0 1 0 0o 1 00] 1 |1 [aoe® | Exchange the contents of
[Memory manipulation instructions)
M Increment M 0001|000 10] 1|1 P:ﬂ(:_hz)]‘:.‘ Increment M (HL). ZF,CF
DM Decrement M oo10f(o0 10|11 P:“(';'_"'L)""_‘I Decrement M (HL). ZF,CF
IMDR i8 |IncrementMdirect |+ 2 O[O 1 V5 b o [Mgsy M8+t |increment M gs). ZF, CF
lz lg 1s la|l3 i Iy ko
OMDR 8| DecrementMdirect |1 1 2 010 0 12 ]2 My Mg~ 1 | Decroment M ). ZF, CF
7l fallale h Ip
SMB®2 |SetMdatabit 00001141l 1 |1 [MEY 2 f:‘t;h:n‘;"l;"lg‘f“” specified
AMB 12 |ResetMdatabit |0 0 1 0[1 1 ty 1] 1 [t |MHD. 20 f;‘;'ﬁ'::g;‘grnéﬂ';’mo ZF
{Arithmetic, logic and comparison instructions]
Add the contents of AC and
AC « (AC) + M (HL} as two's complement
AD Add Mto AC 0000]01 10|11 by values and store the result | 27 CF
in AC.
Add the contents of AC and
. . 1100|1001 ’ M (iB) as two's complement
ADDR i8 | Add M direct to AC I s I |13 1o 1y I 2 [ 2 |AC « (AC) + [MUB)] [ 0 oe and store the result ZF,CF
in AC.
Add the contents of AC,
i AC « (AC) + M{HL) and CF as two's
ADC AddMto ACWithCF|0 0 0 0|0 0 1 O 1 |1 (M (HLY] + (CF) comploment values and ZF,CF
store the result in AC.
Add the contents of AC and
ADIia Addimmediate data |1 1 o1 1 1 2| 2 AC « (AC) + the immediate data as two's 7F
! to AC 0 10| lylaly g Iy 2, 4y, 10 compleiment values and store
the result in AC.
Subtract the contents of AC CF will be zarp if
Subtract AC from M AC « [M (HLY) - and CF from M (HL) as two's there was a
SuBC with CF 0001011110 (AC) - {CF) complement values and store ZF, CF borrow and one
the result in AC. otherwise.
. Take the logical and of AC
ANDA |AndMwihACten | o 4 o g0 1 1 1] 1 |1 ‘;AC(EL“]"C"‘ andM(HL) and siore the | ZF
store AC [ ) result in AC.
. Take the logical or of AC and
ORA  |OrMwithACten | o o g oo 1 0 1| 1 f1 [ACc ROV M (HL) and store the result | ZF
store AC (M (HL)] in AC.

Continued on next page.
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Continued from preceding page.
Instruction code E s AMlacted
Mnemonic .é m -E 4 Operation Description status Note
2 )
D7DEDsD4 030201D° E.E‘%B' bits
[Arithmetic, logic and comparison instructions]
) ) ' Take the logical exdusive or
ExL  |ExclusiveorMwith 4 6 6 4| 4 g 1| 1|1 (ARG of AC and M {HL) and store | ZF
AC then store AC [M{HL}] the result in AC.
. Take the logical and of AC
ANDM  |AndMwithACthen |4 o 6 oo 0 1 1( 1 |1 |MEVCAOA o ymmyandsorethe |27
stare M (M{HL)] resultin M {HL}.
. Take the logical or of AC and
oRM [ Mwih ACthen 1o 0 0 0fo 1 00| |1 [MEDEAY IaMHL and store the resut  |2zF
store iMHL) in M {HL).
Compare the contents of AC
and M {HL) and set or clear CF
and ZF according to the resull.
Magnitude
cM Compare ACwithM |0 0 0 1|0 1 1 0| t | 1 [[MIAD]+(AC)+1 wm%aﬁsm CF| 2F | 12F,CF
[M (HL}] > (AC) [N ]
(M (HL)] = {AC) 1]
M (HL)] < (AC) 110
Compare the contents of AC
and the immediate data
I3 13 1y Ig and sat or clear CF
| and ZF according to the resull.
. Compare AC with 11 o1 111 N Magnitude
Cli4 immediate data 1010t p|2 |2 |2lrtAC)st |1 compaison | CF|ZF||2F.CF
'3 12 |1 |0 > AC 00
|3 |2 |1 |° = AC 1 1
Ialaty g < AC 110
ZF 1 Compare the contents of DP_
cLiia Compare DP_ with 10 111 2|2 FOP) = lglaly 1y |with the immediate data. 7F
! immediate data 1 1T 1]kl lyl ZF 0 Set ZF if identical and clear
if (DPL) L] |3 lalylp ZF if not.
ZF 1
if (AC, t2) = [M (HL), |Compare the corresponding
Compare AC bitwith |1 1 0 11119 12) bits specified by 10 and 11 in
CMB 2 |\t data bit 110100t tp| 2|2 {20 ACandM(HL). SetzFit | &F
if (AC, 12) » [M (HL), |identical and clear ZF if not,
12
ftoad and store instructions]
Load AC and E from AC « M (HL), Load the contents of M2 {HL)
LAE M2 (HL) 01011 1001 Y e MHL+1 into AC, E.
. Load AC with Load the immediate data Has a vertical
LAl 4 Immediate data 1000 kil 1|1 [ACehlll into AC. zF skip function
.. |Load AC trom M 1100|0001 ) Load the contents of M (i8)
LADR8 | girect b lg I lallg Yo Iy o] 2 | 2 [AC— M) into AC. ZF
t
s Store AC 1o M o1o0o0fo111]1|1 [MHYeno ﬂ?ﬁum contents of AC Inle
Store AC and £ to M (HL) « (AC) Store the contents of AC, E
SAE  Imz (HL) 01011 4 %01 1Y Iy ye(E) |intoM2(HD.
Load the contents of M (reg)
into AC.
The reg is either HL or XY
depending on 1g.
tAreg |LoadACtom o1 00|10t of1]|1 |ACMpeq) zF
M (reg) reg to
HL 0
XY 1
Continued on next page.
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Continued from preceding page.
nstuctioncode |2 |2 Aftected
Mnemonic ég EE Operation Description sta!tus Note
Dy Dg D5 B4 |04 D2 D4 Dy 5%‘._%% bits
|Load and store instructiona]
Load the contents of M {reg}
into AC. (The reg is either HL ZF is 8ot
AC « [M (rog)] or XY ) Then increment the according to the
LA reg, | Load.AC from M (reg) c 100|110 2 |DPL«(DP)+1 contents of either DP_ or DPy. | ZF result of
8- | then increment r L L L ¥
g of DPy «- (DPy) + 1 | The relationship between 1 incrementing
and reg is the same as that DP|_ or DPy.
for the LA reg Instruction.
Load the contents of M (reg)
into AC. (The reg is either HL ZF i set
AC « [M (reg)] or XY.) Then decrement the according to the
LA reg, D 't-h“" :c fromMireg)| g 1 5 1]t o 2 |DP_«—(DP) -1 |contents of either DP|_or DPy. | ZF result of
n decrement reg of DPy « {DPy) - 1 | The relationship between Iy decrementing
and reg is the same as that DP_ or DPy.
for the LA reg instruction.
Exchange the contents of
M (reg) and AC.
The reg is either HL or XY
. depending on tg.
XAreg |EXchangeACwih |, o o o1y 1 |(AC) « M (regy]
M {reg} reg I
HL 0
XY 1
Exchange the contenis of
M (reg) and AC. (The rag s
’ ZF Is set
Exchange AC with (AC) « [M (reg)] ;:,t:::rnzhfé,ﬁgn{::g of according to the
XA rag, | | M (reg) then 010011 2 |DPL« (DP) +1 ither DP; or DPv. The ZF result of
" |increment reg of DPy « (DPy) +1 ainer =L v incramenting
Y relationship between tg and DF: or DP
reg ia the as that for the XA L orUFy.
reg instruction.
Exchange the contents of
M (reg) and AC. {The reg is )
. ZF is sat
Exchange AC with (AC) « [M (reg)] :::f;:" or XY.) Then according to the
ent the contents of
XA reg, D| M {reg) then 010111 2 |DP_« (DP) -1 sither DP|_ or DPy. The ZF result of
decrementreg of DPy — (DPy) — 1 | coani onship between t and gicrementing
rag is the as that for the XA L or DPy.
reg instruction.
. ]Exchange AC with 11 00|10 . Exchange the contents of AC
XADR 8 |\t giroct y lg b lg | 13 I 2 [ 2 [AC) « [M(&)] and M (i8).
LEA! I8 Load E & AC with 1100]01 2|2 Eelylglsly Load the immediate data i8
immediate data Iz lg U5 Iy |l3 Ip ACelalalylp into E, AC.
Load into E, AC the ROM data
Read table data from E, AC « at the location determined by
RTBL | brogram ROM e1o0110 2 | [ROM (PCh. E, AC)] | replacing the lower 8 bits of
the PC with E, AC,
Output from ports 4 and 5 the
Read table data from Port 4. ROM data at the location
RTBLP |program ROMthen (0 1 0 1|1 O 2 F;JOM' Pg:_h EAC determined by replacing the
outputto P4, 5 [ {PCh, E,AC)] | icwer 8 bits of the PC with
E, AC.
[Data pointer manipulation instructions)
Load DPy with zero
. and DP with DPy«0 Load zero into DPy and the
LDZi4 | immediate data 011 0fklk ' IDPL - 1ylplylo  |immediate data id into DPy .
respectively
. Load DPy with 110011 Load the immediate data i4
LHI4  1mmediate data 0000kl 2|2 |PPyelallil ing bRy,
. Load DP_ with i100|11 Load the immediate data i4
LU Limmediate data 0001 |kl 2 (2 |DPLehkkhilo i pp,,
LHLI i Load DPy, DP with [1 1 G 0|0 O 5|2 DPy & lplglsly Load the Immediate data into
8 |immediate data I lg Is 1o |1y I DPLlglalily  {Dly,DPy.
LXY1i8 load DPy,DPywith |1 1 0 0|0 O 2|2 DPy e l7lglsly Load the immediate data Into
% limmediate data 7l ls 1y |ta I DPy —lakalily  |Dly. DPy.

Continued on next page.

No, 5003-1721




LC66556B, 665588

Continued from preceding page.
Instruction code 5 |8 Affecied
Mnemanic - Eg gg Oparation Description status Note
D703D5D4 D3D2D1D° 5% gg bits
|Data poinier manipulation instructions]
L Increment DP, 0001|000 1|1 |1 |DP (P +1 E‘,CE’)‘;”‘L"”“""“"“’"“ zZF
Decrement the contents
DL Decrement DP, co10flooo 1|1 |1 |DPeDPy-1 ofD;:E ZF
tth 1
v Increment DPy 0004 001 1)1 |1 |DPye(DPy)+1 :;%‘;"\1"” @ contents zF
DY DecrementDPy |0 0 1 0|0 6 1 1| 1 |1 |oPye(DPy -1 Efg;:‘e"“h“m”“’m"‘ zF
111 Transfer th tents of AC
TaH  [Transteractoory |11 S0 o 8ol 2|2 [oPac op T cenentee
Transfer the contents of DP,
™A [TransterDPutoac |11 S 00 2 5 ol 2|2 [acep iy H {7r
Exchange the contants of AC
XAH Eﬁzhsgi”c c100|oooof1]|1 [ eaDPy o DP:.
fer the col ts of A
AL |Transteracionp, |11 99|00 0 1 2| 2 |ope(ac) g*{;‘;ﬁ” ntents of AC
fer th f
A |TransterDptoac |11 SO0 L o |2 |ace Ry Iranster the conients of DPL | z¢
0 Exchange the contents of AC
XAL E?;h;g”c o100j000 1|1 |1 |kc)eory and DPE_
10 1111 Transfer th tents of AC
Tax  |TransteractoDPy 11 T T [a o 1 ol 2|2 [oPxetacy -t;g';:’ @ contents o
i f
™A |TransterDxoac {1 1 S old 21 a2 |2 [acero pranser the contonts of DPx | z¢
Exchange the contents of AC
XAX 5:‘;“;2‘:’” o1060|oo10o]|1]|1 [(AC) e (DPyY a:w{,‘g n \
!
TaY  [TransteractoDpy 11 39 0 01 1] 2] 2 [orvetacy L’g‘;:’ the contenis of AC
TYA  |TransterDPyioAC |1 1 ¢ o fa o 1 1] 2|2 |ace Py Iranster the contents of Py | z¢
Exchange AC Exchange the contents of AC
XAY with DPy 0100|1001 1] 1 1 | (AC) « (DPy) and DPy.
[Flag manipulation instructions)
. Set the flag specified
SFB nd | Set flag bit 01 1 1 mgnynyng| 1 |1 |Fnet by nd to 1,
f i
RFB n4 | Reset flag bit 001 1]ngmanyng| 1 [ 1 |[Fne0 bR:thr?). 3 specified ZF
[Jump and subroutine instructions)
This bacomes
PG13, 12 + .
) ' Jump to the location In the PC12 + [PC12
JMP Jumpinthecurrem |1 1 1 0 |PyyPyPePg| 5 | 5 |PC13, 12 samz bank specified by the immediately )
addr | bank P7PsPsPa|PaP2Py Pp PC11100 « immediate data P12. following a BANK
Pirto Po Instruction.
Jump to the address PC13to8 « Jump 1o the location
: PC13108, determined by replacing the
JPEA |[storedatEandAC |0 0 1 0|0 1 1 1 POT 10 4 ¢ (E) owor 8 bits oy e PG
in the current page PC3100 ¢ (AC)  |byE,AC.
PC131to 110,
PC10t00 «
P P, :
CAL | caf subroutine 0 1 0 1]|0P,yPgPg oo Yo Call a subroutine.
addr M4 (SP)
Pz PgPgFq|P3 P2 Py Py (CF, ZF., PG13 1o 0),
SP « (SP)-4
PC13 106,
PC10« 0,
czp Call subrouting in the PC5 10 2 ¢« P4 to Py, | Call a subroutine on page 0
addr zero page 101 0(P3PaPy Py M4 (SP) « in bank 0.
{CF, 2ZF,PC1210 0},
SP « SP-4
Change the memory bank
BANK |Change bgnk 0001|1011 and register bank.

Continued on next page.
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Continued from preceding page.
Instruction code ? “"E Altected
Mnemonic -g w é 4 QOperation Description status Note
D; Dg D5 Dy | D3 D, D4 Dg 5% 3% ‘ bits
[Jump and subroutine instructions}
Store the contents of reg In
M2 (SP). Subtract 2 from SP
after the store.
PUSH o vzsey |1 T OO T ] ], [M2(SR) (o) reg | o
reg ushregon M2(SP} 4 4 4 4|4 § i 0 SP « (SP)-2 H lo o
XY |6 1
AE |1 0O
Megal [ 1 1
Add 2 to SP and then load the
contents of M2{SP) into reg.
POP PopregoffM2(SP} {1 1 0 0% 1 1 1] 2|2 SP‘_(S:B +SZP The relation between i1i0 and
g 1110110400 reg < [M2 (SP)] reg Is the same as that for the
PUSH reg instruction.
Return from a subroutine or
RT Retum !rom o001 |1100]1]2 gg«—(ar’) +SI: interrupt handling routine. ZF
subroutine « [Ma (SP)) and CF are not restored.
fromi SP « (SP) + 4 Return rom a subroutine or
R Retmn frominterrupl | g 6 g 4 |1 1 0 1] 1 | 2 [PC e [M4(SP) interrupt handling routine. ZF | ZF, CF
Fouting CF, ZF « [M4 (SP)] | and CF are restored.
[Branch instructions]
PC7100 - | Branch to the location In the
BA2 ‘ 110410 0t Py PgPs Py same page specified by Py to
adr  |BrannonAcht 10 D 210 0 o] 2] 2 P3PaPy Py | Poif the bitin AC specified by
7reTsTaTat2 1m0 H{AC,12) =1 |the immediate data1, tgis 1.
PC7100« Branch to the location In the
BNALZ2 L1 001|001 Pz PgP5 Py same page spacified by P7 to
adgr  |BranchonmoAChit 1o o b p lp, PPy pe| 2| 2 PyPyPy Py | Poifthe bitin AC specified by
{AC, 2) =0 | theimmediate daal, l5is 0.
PC7100 Branch to the location in the
Py PgP5 Py same page spacified by P7 1o
Bc';';‘z Branch on M bit P‘ P‘ A r? AREIEAE PaPaPyPo | Poif the bitin M(HL) specified
aadr 7Fetsha)Fabali o iIMHLL2] | by the Immediate data 1y 1
=1 Is 1.
PC7100 ¢ Branch to the location in the
P;PgP5 Py same page specified by Pz to
Bg'dM'z Branch on no Mbit | : F? F} F? F} ;1 LIERE: PaPaPyPo | Poif the bitin M (HL) specified
addr 7PeFsFalF3Faly Vo i#[MHL)2] | by the immediate data t &
=0 Is 0.
Internal control
ragisters can also
, be tested by
PC71t00 & Branch to the location in the fsxetrcutlt?g tis
P; Pg P5 Py same page specified by Py to :::mug. °tn| aiftar
1 ) o i 3
g:;f Branch on Por bit ,; P ,3 ,} F] ,f F‘,‘ ,‘,0 2|2 P3Py Py Py | Poifthe bitin port {DP)) i
7rersraffat2T o it[P (DR, 12] | specified by the immediate struction
=1 dataty lpis 1. Howaever, this is
limited to
registers that can
be read out.
Internal control
registers can also
be tasted by
PC7Tt00 e Branch to the location in the ;’;ﬁ;mﬂmls
P7Pg Pg Py same page specified by Py to immediately afte
BNPIZ 1 ranch on no Portbit [ R R E: P3Py Py Pg | Poif the bitin port (OPL) o afer
7rereEtaftateTo it{P (DP). 12} | specified by the immediate instruction
=0 datatylols 0. Howaever, this is
limited to
registars that can
be read out.

Continved on next page.
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Continued from preceding page.
Instruction code -é E’ Affected
Mnemaonic ég ég Operation Description status Note
D7Dg D504 |D3DaDy Dg 2_‘%%% bits
[Branch instructions)
1 101f1 100 PC7 gop‘-p p Branch 1o the lecation in the
BC addr |Branch on CF P 2|2 P7 PB P5 Pd same page spacified by Py to
PTPBP5P4 P3 2P1PO araF1 g P.itCFis 1
if {CF) =1 o
PC7100 e
: Branch to the location in the
BNC 1001|1100 P; PgP5P, )
2 ¢ page specified by Py 10
addr Branch on no CF Py Ps P5 P‘g P3 Pz P-| Pu 2 P3 Pz P1 PQ lS:aﬂI'lf C‘::Igs o pec ¥ 72
il (CF) =0 o '
1101011101 PC7 :STOP:PS Py Branch to the location in the
Branch 212 same page specified by P to
BZ addr | Branch on ZF P7PgPs Py |P3 Pa Py Py PaPaPiPp |5 ZF;_- ig 1 peciied by 7
iF(ZFy = t 0 '
PC7100 « Lo
Branch to the location in the
BNZ 1001|1101 P2 Pg P5 Py \
addr Branch on no ZF P, Pg Pg Py | P2 P2 Py Py 212 Pa Ps Py Pg ;ar;ezgaigeospecmed by P7to
it (ZF) =0 o ;
PC7 100 e Branch 1o the location in the
same page specified by Py o
BFn4  lpanchonfiagbit {1 0 1 1|MfanzMfol 5 [ P7PaPsPa | p. it the flag (ot the 16 user
addr P7 Ps Ps P4 Pa P2 P1 Po p3 P2 P1 Po "8.95) SPBCiﬁed by ng Mg Ny Ng
it{Fn) =1 is 1
PC7 100 Branch to the location in the
- | same page specified by Py to
BNFn4 | Branch on no fag bit | ! 0 1 AfngngNyfgt 5 | 5 P7Pg P5 Py P5 if the flag (of the 16 user
addr P7 Pe P5 P4 P3 Pz P1 Po P3 Pz P1 PQ flags) speciﬁed by Ng Mz Ny Ny
it (Fn) =0 I8 0
[V instructions]
h 1
PO Inputport 016 AC |0 6 1 0|0 0 0 0 1 |AC < POy g’fg’},‘tce contents of port
[ h ts of port
P Input port to AC po010|0110 1 |ac <P P ,;"(’;‘P‘L)elﬂ‘g” 8 of por 2F
Input the contents of port
1PM tnput port to M 0001[1 00111 |t [MHEL«IPOPY |pop)1oMHL).
. |Wnput portto 11 of1 111 ) Input the contants of
IPOR 4 [ AC direct 01 10[lhiplylp| 2|2 |ACPE P (i4) to AC. zF
Input the contents of ports
Ipas  |mPutportd.Slo 11 1 0 041 1 1], |, [Ec(P(A) P (4) and P {5) 1o E and AC
E, AC respectively 1101|010 AC « [P (5)] respectively.
Cu h tent
op OutputAClopot [0 0 1 0]0 1 01 1 |P(DPY « (AC) porttpg[(‘D;L‘:’” onts of AC to
Qutput th tenits of M
oPM  {OuputMtopot [0 0 0 1{1 0 1 0 1 |PEPY ML [ pz‘r‘l 5 :’D‘;’S."" s of M (HL)
. |Output AC to 110 1111 ) Output the contents of AC
OPDR 4 | port direct 01 1 1lllply lp| 2 ]2 |PU0AC) to P (i4).
Cutput the contents of E and
Opas | OUPUE,ACtoport | 1 0 0111 1] 5,1, [PIO)(E) AC to ports P (4) and P (5)
4, 5 respectively 101 1 1 P (5) « {AC) respectively.
Set to one the bit in port
SPB12 jSet port bit ooo0o0|100yt| 1| |PEPDIRe P (DP) specified by the
immediate data ty 1.
Clear to zero the bit in port
RPBt2 |Reset portbit 00 1O0{1 0ttt 1 |(P(DPL}t2] 0O P (DP) specified by the ZF
immediate data  &.

o Take the logical and of P (P4
ANppDR(ARdROIWIn 14 9 0t0 10 1], |, P (Pato PPO’;‘ 1o Pg) and the immediate data |
i4, pa |'Mmediate datathen |y ) Py PpPy Py [P Py to Poll v Iy I 14 I and output the result

oulput lytolo 1o P (P4 1o Pg).
) Take the logical or of P (Py
ORpDR (OrPORIn 1oolotoof, !, [‘:,‘(P; ‘;';0’);‘ 10 Py) and the immediate data | ZF
4, ps |imm iate data then Iy 12 Iy lo [PaPaPy Py 3l Follv I3 Iz |4 1g and output the result

output

I3t0 1y

to P {P5 to Pg).

Continued on next page.
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Continued from preceding page.
Instruction code -E o Affected
Mnemonic 'Eﬁ .ég Operation Description siats Note
D7 DgD5 D4 |D3 DDy Dy %g. E-g, bits
[Timer control instructions]
Writa the contents of M2 (HL),
WTTMO | Wiite timer 0 1100[l1010|1}2 ;"A"gfn"“{”‘? (HUL A into the timer 0 reload
register,
Write the contents of E, AC
WTTM1 | Write timer 1 V1001111 5 5 [TiMERTe (E), (AC) |into the timer 1 reload
LR register A,
M2 (HL Read out the contents of the
RTIMG | Read timer 0 1100101 1)1 ]2 ACE—(!I:lMEHO) timer 0 counter into M2 (HL),
AC.
. 11001111 Read out the contenis of the
ATIM! | Read timer 1 1111001 01|22 [EAC(MERY J45ner 1 counterinto E, AC.
STARTO | Start timer 0 : 1 ? g ; : : ; 2 | 2 |Starttimer 0 counter | Start the timer O counter,
START1 | Start timer 1 : : ? g ; : : : 2 1 2 |Starttimer 1 counter | Start the timer 1 counter.
STOPG | Stop timer 0 1 : ? ? ;; : : (1, 2 | 2 |Stoptimer O counter | Siop the timer O counter,
STOP1 | Stop timer 1 : 1 ? ? ; : : : 2 | 2 |Stoptimer 1 counter | Stop the timer 1 counter.
[Interrupt controk instructions)
Setinterruptmaster |1 1 0 0|1 1 0 1 Sel the interrupt master
MSET | gnabie flag c101|oo000|2]2 [ME<! enable flag to 1.
Reset interrupt 11001101 Ciear the interrupt master
MRESET master enable flag 1o001|00D0DO0 212 [MSE<O enable flag to 0.
.| Set the interrupt enable fla
EIHi4 |Enable interrupt high ;', ]_ g :’ ,13 :2 f: ‘10 2 |2 |EDH  (EDHyvIa |, P 8
. . 110011101 . Set the interrupt enable flag
Eil i4 Enable interrupt low 01005t 2 | 2 |EDIL « (EDILyvi4 ©1.
) 110011101 — | Clear the interrupt enable
DiHi4 | Disable interrupt high 1001l 2 | 2 |EDH « (EDIH)A K fag 10 0. ZF
. . . 1100|1101 — | Clear the interrupt enable
DIL i4 Disable interrupt low 1000/[lhlll 2 | 2 |EDIL — (EDIL) A4 flag 10 0. ZF
11 00|%v 1 11 Transter the contenis of E,
WTSP | Write SP 1 101l1010 2 | 2 |SP«(E),(AC) AC 1o SP.
1100|1111 Transter the contents of 5P
ASP |Read SP 11011079 1]2]2|EACSP) toE, AC.
[Standby control instructions]
HALT  [HALT I BRI IR N VR Enter halt mode.
1100|1111
HOLD |HOLD 110101111 2 | 2 {HOLD Enter hold mode.
[Serial O controt instructions)
STARTS | Start serial | O PRl 1 o] 2|2 [sramTsio Start S10 operation.
11001111 Write the contents of E,
WTSIO | Write serial 1 O 11 10b1111]2]2 [90<ELAD AC 10 S10.
110011 1 11 Read tha contents of SIO
RSIO Read serial | O 111101119 2 | 2 |E.AC « (SIO) into E, AC.
[Other instructions)
Consume one machine cycle
NOP No operation 0000|000 O] 1| 1 |Nooperation wimou_tperforming any
oparation.
' 11 ot 1 11 o
SBi2 Select bank 11 olo ol 2 | 2 |PC13,PC12 « |y Iy | Specily the memory bank. Megal instruction

No. 5003-21/21




