Ordering number : EN34741

CMOS LSI

| No.xazar ]

LC72E32

Single Chip Microcontroller Plus PLL LSI

with On-Chip UVEPROM

Preliminary

Overview

The LC72E32 microcontroller is an on-chip UVEPROM
version of the LC7232N single-chip microcontroller plus
PLL product. The LC72E32 has the same functions and
pin assignment as the LC7232N mask ROM version. Its
on-chip EPROM has an 8-Kbyte capacity and a 4-Kword
by 16-bit organization. Since programs can be rewritten
multiple times, the LC72E32 is optimal for program
development.

Features

* Options can be switched with EPROM data
The LC7232N option functions can be specified with
EPROM data. This allows the actual mass production
printed circuit board to be vsed for test product
evaluation.

» 8 Kbytes (with a 4-Kword by 16-bit organization) of
UVEPROM on chip
The LC72E32 includes 8 Kbytes of UVEPROM
(ultraviolet erasable EPROM) on chip.

* The pin arrangement is identical to that of the LC7232N
mask ROM version, i.e., pin compatibility is
maintained.

Specifications

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

Package Dimensions
unit: mm

3152A-QIP80

2.0 SANYO: QIP80

B

%

k]

0.8 0.8

Parameter Symbol Conditions Ratings Unit
Maximum supply voitage Vpp max —-0.310 +8.5 v
Viy1 | AOLD, INT, HES, ADI, SNS, and the G port ~0.3t0 +13 Vv
Input voltage
Vin2 Inputs other than V1 ~0.3toVpp + 0.3 v
Vout! | Hport -0.310 +15 v
Outpul voltage ouT P
Vout2 | Outputs other than V11 =0.310Vpp + 0.3 \4
loyT? All D and H port pins Oto s mA
louTt2 All E and F port pins Otod mA
Cutput current ouT d p.
loyt3 | All B and C portpins Clo1 mA
loyT4 §1 to 528 and all | port pins Gto1 mA
Allowable power dissipation Pd max | Topg = 10 to 40°C 400 mw
Cperating temperature Topr 1010 40 °G
Storage temperature Tstg —45 to +125 °C

Note: There are cireuils in this IC with reduced resistance to damage from static electricity. Thus special care is required when handling this product.

SANYO Electric Co., Ltd. Semiconductor Business Headquarters
TORYQONICE Tokyo Blde. 11001 Chome. Uenos Tano-hu TORKY O, 1O JAPAN

83194TH (OT) No. 4741-1/13



LC72E32

Allowable Operating Ranges at Ta = 10 to 40°C, Vpp=3.5t0 55V

Ratings
Parameter Symbol Conditions - Unit
. min typ max
Vpp1 CPU and PLL operating 4.5 55 \
Supply voltage Vpp2 CPU operating : 35 5.5 v
Vpp3 Memary retention voltage 1.3 5.5 v
Vit G port 0.7 Vpp 8.0 v
Vip2 RES, INT, HOLD 0.8 Vpp 8.0 v
Vi3 SNS 2.5 8.0 v
Input high leval voltage
Vg4 A port 0.6 Vpp Voo v
Vs E and F ports 0.7 Vpp Vop v
Viy6 LCTR {period measurement), Vpp1 0.8 Vpp Vop v
VL1 G port 0 0.3Vpp v
V)2 RES, INT 0 0.2 Vpp v
Vi3 SNS 0 1.3 v
Input low level voltage V4 A port 0 0.2 Vpp v
VL5 E and F ports 0 0.3 Vpp v
V|6 LCTR (period measurement), Vpp1 0 0.2 Vpp v
viL? HOLD 0 0.4 Vpp v
fin1 XIN 4.0 4.5 5.0 MHz
fin2 FMIN, VN2, Vpp 1 10 130 MHz
fi3 FMIN, V|y3, Vpp! 10 150 MHz
Input fraquancy iyt AMIN (L), Vin4, Vpp! 05 10 MHz
finS AMIN (H), V5. Ypp! 20 40 MHz
finG HCTR, V6. Vpp? 0.4 12 MHz
fin? LCTR (trequency), VN7, Vpp! 100 500 kHz
fin8 LCTR (period), Viy8, V|6, Vpp1 1 20 x 109 Hz
Vint XIN 0.50 1.5 vrms
VN2 FMIN 0.10 1.5 vims
Input amplitude VN3 FMIN AL 1.8 Vims
VN4, 5 | AMIN ¢.1e 1.5 Vrms
VinG, 7 LCTR, HCTR 0.10 1.5 Vrms
Input voltage range Ve ADI 0 Voo v
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LC72E32

Electrical Characteristics for the Allowable Operating Ranges

Ratings
Parameter Symbol Conditions - Unit
min typ max
Hystarasis Vy LCTR (period), RES, INT 0.1 Vpp v
Rajected pulse width PREL NS 50 pS
Power-down detection voltage VpeT 3.0 3.5 4.0 v
T, HOLD, R |
|G pat Va5 0 |
2| quputs ot port with 10 g Y = Yoo 0|
tnput high level current
I3 XIN: V| =Vpp = 5.0V 20 5.0 15 pA
I Vs osviliedls 40 10 S
lin5 A port: With an Rpp, V| = Vpp=5.0V 50 pA
W | andGpon Vo Vas 20 | wa
A, E, and F ports: E and F ports with
tnpul low level current 2 oulputs o, A port with no Rpp, V| =Vgg 3.0 WA
1.3 XIN: Vi = Vg 20 5.0 15 [ pa
I 4 FMIN, AMIN, HCTR, LCTR: V) = Vgg 4.0 10 0| pA
Input floating voitage Vg A port: With an Rpp 0.05 Vpp v
Pull-down resistance Rpp A port: With an Rpp, Vpp =5.0V 75 100 200 kil
loren! EO1, EO2: Vo = Vpp 0.01 10 nA
Output high level off leakage current loFpH2 B, C,D,E F andl ports: Vg = Vpp 3.0 pA
1oFEH3 Hport: V=13V 5.0 uA
Quiput low level off leakage cutrent lore,! | EOT, EOR: Vo = Vs 01 10 nA
logsLR B, C.D, E F and |l ports: Vo = Vpgo 3.0 HA
Vou! Band Cpors: lg=1mA Vpp-201 Vpp-1.0 Vpp-0.5 v
Vou2 £ and F ports: 5 = 1 mA Vpp - 10 v
Von3 £01, EOZ: |g = 500 pA * Vpp - 1.0 \J
Output high level voltage Voud XOUT: |y =200 pA Vpp-1.0 v
Vou5 §1to 528 and | port: I = ~0.1 mA Vpp~1.0 \j
Voub Dport: [g=5mA Vpp-1.0 \
Vou? COM1 and COM2: | = 25 pA Vpp—-0.75 | Vgp-05 Vpp-0.3 v
Vol B and C ports: lo = 50 pA 0.5 1.0 2.0 v
Vg2 E and F ports: lg =1 mA 1.0 \4
VoL3 EO1, EOZ: g = 500 pA 1.0 v
Output low lavel vallage VoLt XOUT: 1o =200 pA 1.0 v
Vo5 S1to $28 and | pott: |l = 0.1 mA 1.0 v
VoL B D port: I =5 mA 1.0 v
VoL 7 COM1, COM2: | =25 pA 03 05 0.75 v
Vo8 Hport Ig = 5mA {150 ) 0.75 (400 Q) 2.0 v
Qutput middle level voltage Vit COM1, COM2: Vpp =50V, Iy =20 pA 2.0 2.5 3.0 v
A/D conversion error ADI: Vpp 1 -1/2 2 LSB
Ipp1 Vppl. fin2 = 130 MHz 15 20 mA
M e
"
Current drain Ipp Vpp=50V, PL.L stopped, CT = 40,00 us 15 mA
(HOLD mode, Figura 1)
Vpp =55V, oscillalior stopped, Ta = 25°C 5 WA
(BACK UP mode, Figura 2)
'opS Vpp = 2.5 V, oscillater stopped, Ta = 25°C ; A

[BACK UP mode, Figure 2)

No. 4741-315




LC72E32

Test Circults

30pF

TJ4.5MHzZ

XIN
XouT

FMIN
— AMIN

30 pF i

HCTA HOLD
LCTR AO1
TESTY, 2 PA, PG

AD1883

Note: PB to PF, PH, and Pl are all open. However, PE and PF are output-selected.

Flgure 1 1pp2 to Ipp4 in HOLD Mode

30 pF

’—”
CJ4 5MHz
1 l XIN

ACLBBE

Note: PA 1o PI, $1 10 524, COM1, and COM2 are all open.

Figure 2 IppS in BACK UP Mode

No. 4741-4/15



LC72E32

Pin Functions

’ , | - EPROM mode
Pin Pin No. Function l{s] 1/Q circuit type " function
i BACK UP
Low threshald type dedicated input port !
PAQ 35 These pins can be used, for exampla, for key data acquisition, T
PA1 34 Built-in pull-down resistors can be specified as an option. This Input i }
PAZ 33 option is in 4-pin units, and cannot be specified for individual ,
PA3 a2 | Ppins. Option
Input through these pins is disabled in BACKUP mocde.
AgiBaz
PBO 30
PB1 29 Dedicated output ports
PB2 28 Since the oulput transistor impedances are unbalanced
PBa 27 CMOS, these pins can be effectively used for functicns such
as kay scan timing. These pins go to the output high )
PCO 28 impedance state in BACKUP mode. !
PC1 25 Thase pins go o the low leve! during a reset, i.e., whan the
PC2 24 RES pinis low. !
Output !
PC3 23 tp .:
' BACK UP
PDO 29 Dedicated output port
PO 21 These ara normal CMOS outputs. Thase pins go to the outpul Acis88
PD2 20 high impedance state in BACKUP mode.
Thesa pins go to 1he low leval during a reset, i.e., when the
PD3 12 | RESpinis low.
1O port
These pins are switched betwaen input and output as follows.
PEOD 18 Once an input insiruction {IN, TPT, or TPF) is exacutad, these
PE1 17 pins lateh in the input mode. Once an output instruction (OUT,
SPB, or RPB) is executed, they latch in the output mode,
PE2 16 Thase pins go to the input mode during a reset, i.e., when the
PE3 15 BES pin is fow. , BACK UP Data IO
In BACKUP mode these pins go to the input mode with input ['i} EEOI BO
disabled. 1)
! L PE2: D2
Vo ; T PES3: D3
\ PFo: D4
/0 port i PF1: D5
These pins are switched between input and output by the ' EPROM mode PF2: D6
PFO 14 FPC instruction. PF3. D7
PF1 13 The KO slates of this port can be specified for individual pins. Ao1888
PF2 12 These pins go to the input mede during a resst, i.e., when the
PF3 11 RES pin is low.
In BACKUP mode these pins go to the input mode with input
disabled.
, BACK UP
: EPROM control
PGO & E[:L I rﬂq'}— signal inputs
PG1 5 : T r— PGO: CE
! EPROM PG1: OE
Dedicated input port Inout mode AD 1880
npu
Input through these pins is disabled in BACKUP mode. i ,
| BACK UP
PG2
PG3 E
AO1ASL

Continued on next page.
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Continued from preceding page.

High (2 to 40 MHz) —» SW
Low (0.5 to 10 MH2) = LW and MW

Pin Pin No. Function l{e] 11O circuit type EPH.OM mode
function
Dedicated output por
P Since these pins are high breakdown veltage nchannel BACK UP
Ho 10 transistor opan-drain outputs, they can be effectively used for
PH1 functions such as band power supply switching. Output
utpu
PH2 Note that PH2 and PH3 alsc function as the DAC1 and DAC2 .
PHa 7 outputs.
These pins go to the high impedance state during a reset, i.e., A0i882
when the RES pin is low, and in BACKUP mode.
Dedicated output port
While these pins have a CMOS output circuit structure, they LeD outnut
can be switchad lo function as LCD drivers. Their functicn is outpu
swilched by the §5 and RS instructions, These pins cannot | port
Pl0/S25 39 be switched individually.
Pl1/g28 38 The LCO driver function is selected and a segmant off signal Outout
Pi2/S27 ay is cutput when power is first applied cor when RES is low. P
PI3/S28 36 These pins are held at the low levelin BACKUP mode. LPC BACK UP
Note that when the general-purpose port use option is
specilied, these pins output the contents of IPORT when LPC A01893
is 1, and the contents of the general-purpose cutput port
LATCH when LPC is 0.
Address input
S1toS14 [ 83t0 50 | LCD driver segment outputs Vo S1: A0t
A frama frequency of 100 Hz and a 1/2 duty, 1/2 bias drive EPROIL‘I mode BACK UP S14: A1
type are usad.
AQ1894
A segment off signal is output when power is first applied or
when RES is low.
1
These pins are held at thea low level in BACKUP mode. i
$15 1o So4 | 49 10 40 The use of these pi_ns as general-purpose output ports can be Output T
spocified as an option, !
) BACK uUP
AD1898
LCD driver common outputs E
COM1 &5 A 1/2 duty, 1/2 bias drive type is used. :
The output when powaer is first applied or when RES is low is Output !
COM2 64 . . ’ i
identical to the normal operating mode output. :
These pins are held at the low level in BACKUP mode. '
BACK UP
AD1696
FM VCO (local oscillator) input
FMIN 74 The input must be capacitor-coupled.
The input frequency range is from 10 to 130 MHz.
AM VCO (local oscillator) input Input
The band supported by this pin can be selected using the PLL HOLD or PLL
AMIN 75 instruction. STOP instruction

AdiB87T

Continued on next page.
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Continued from preceding page.

Pin Pin No. Function ) IO gircuit type ﬁ?ﬁﬁ,ﬁf mods
Univarsal counter input
The input should be capacitor-coupled.
HCTR 70 The input frequency range is from 0.4 to 12 MHz.
This input can be effectively used for FM F or AM IF
counting.
Universal counter input Input E HOLD or PLL
The input should be capacitor-coupled for input frequencies in E STOP instruction
the range 100 to 150 kHz. L
LCTR 71 .g > 19 . . AQ1897
Capacitor coupling is not required for input frequencies from
110 20 Hz,
This inpul can be effectively used for AM IF counting.
A/D convarter input
ADI &9 A 1,28 ms period is required for a 6-bit saguantial cemparison Input i
convarsion. The full scale input is ({63/66) - Vpp) for a data ' o|ref
value of 3FH. ! HOLD or PLL
. STOP instruction
b 401838
Interrupt request input L
TNT 66 An inferrupt is generated when the INTEN flag is set (by an Input D——%
58 instruction) and a falling edge is input. E AD1899
Reference frequancy and programmable divisor phase 5 E_
EO1 77 comparison error cutputs
EO2 78 Charge pump circuits are built in. Output i I_
EO1 and EO2 are the same. 5
AD1800
Input pin used 1o determine if a power outage has occurred in i
SNS 72 BACKUP mode Input [:}_'I >°—“
This pin can alsc be used as a normal input porl. :
AD1901
Input pin used ¢ force the LCT2E32 to HOLD mode ,
1
The LC72E32 goes to HOLD mode when the HOLDEN flag is H
HOLD 67 set (by an 88 instruction) and the HOLD input goes low. Input [? D
A high breakdown veltage circuit is used so that this input can :
be used in conjunction with the normal power switch, AD1801
System reset input ,
This signal should be held low for 75 ms after power is first i
RES 68 applied to effect a power-up reset. Input
The reset starts when a low levae! has been inpul for at least ]
six refarence clock cycles. A041888
!
Crystal oscillator connections ¢$
XIN 1 v mput | XIN —
(4.5 MHz) i
XouT 80 . o Qutput
A feedback resistor is buill in, XouT ﬁj—'—m
: Apim02
TESTA
ES 79 LS test pins. These pins must be connected to Vgg,
TEST2 2
EPROM write
Voo 31,73 Power supply + connections. Both pins must be connected. power
Vpp
Vss 76 Powaer supply — cennection,

No. 4741-7/15
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Option
No. Description Selactions
) . ) ) WOT inciuded
1 WDT (watchdog timer) inclusion selection
No WDT
o ) ) Pull-down resistors included
2 Port A pull-down resistcr inclusion selection -
No pull-down resistors
2.67 us
3 Cycle time selection 13.33 pus
40.00 ps
. LCD ports
4 LCD port/genaral-purpose porl selection
General-purpose output perts

Usage Notes

The 1L.CT2E32 is provided for development of LC7232N application programs and for LC7232N function evaluation.
The points listed below required attention when using the LC72E32.

1. Differences between the LC72E32 and the LC7232N

Iltam

LC72E32

LC7232N

Operating temperature (Topg)

10 to 40 °C

—40 to +85°C

Oparation immediately
tollowing power on

After the 75 ms power on reset period, the LS! internal
option settings ara set up during a period of about 1 ms.
After that operation complatas, program axecution starts
with the program counter set to location §.

Aftar the 75 ms power on reset period, program axecution
starts with the program counter set to location 0.

Input type of the A pert
immediately following power on*

No pulk-down resistors

Pull-down resistors are included or not accosding to the
option specifications.

Output type of the 81 to $S28

These pins function as aither LCD ports or general-

outputs immadiataly following LCD perts purpose output ports according to the option
powar on* specifications.
p d detecii " Minimum: 3.0 V Minimum: 2.7 V
\‘?“’9" own detection voliage Typical: 3.5V Typical: 3.0V
(Voer) Maximurm: 4.0 V Maximum: 3.3 V
Conditions: Vpp =5.0V, PLL stopped Conditions: Vgp2, PLL stopped
lpp2 CT = 2.67 ps (HOLD mode, figure 1) CT = 2.67 us (HOLD mode, Figure 1)
Typical: 2,7 mA Typical: 1.5 mA
Conditions: Vpp =50V, PLL stopped Conditions: Vpp2, PLL stopped
Current drain lpp2 CT = 13.33 pus (HOLD mode, figure 1) CT = 12.33 us (HOLD mods, Figure 1}
Typical: 1.7 mA Typical: 1.0 mA
Conditions: Vpp = 5.0V, PLL stoppad Conditions: Vpp2, PLL stopped
lpp4 CT = 40.00 ps (HOLD mode, figure 1) CT = 40.00 us (HOLD mode, Figure 1)
Typical 1.5 mA Typical: 0.7 mA

The TEST1 and TEST2 pins

These are L3I tesl pins and must be connected to Vgg.

These are LS| test pins and must be either left open or
connacled to Vgg.

Note: * This refers to the option setup tima of about 1 ms that accurs following the period of about 75 ms from power application.

2. PLA and options

The LC72E32 uses location 2000H to 201FH as program memory for PLA pattern specification, and locations
2020H to 2033H for option specification. This option specification allows the LC72E32 to support option setups
identical to those available with the LC7232N,
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LC72E32 Option Types
Symbol Option Type Selections
. . . WODT included
WDT | WDT {watchdog timer) inclusion selection
No WDT

o ) ‘ Pull-down resistors included
APPDN | A port pull-down resistor inclusion selection

No pull-down resistors
2.67 ps
CTIM | Cycle time selection 13.33 us
40.00 ps
LCD ports
General-purpose output ports

LCDP | LCD port/genaral-purpose port selection

Note that these options are not determined until the option setting period of about 1 ms, which follows a period of about
75 ms from power application, has passed.

3. Use of the mass produced unit printed circuit board

When using the printed circuit board for the massed produced end product with the LC72E32, be sure to connect the
TEST1 and TEST2 pins to Vgg and be sure to connect both pins 31 and 73 (the Vyp, pins) to the plus side of the
power supply.

4. EPROM address space

2030H

All locations
set to 00H

2024H
2023H
2022H
2021H
2020H
20iFH

Option specification area

ZOL0H | PLA specification area
200FH

2000H
1FFFH

Program area
8 Koytes
(4 Kwords by 16 bits)

0000H

Note: Due to their structure, on-chip EFROM microcontrollers (products in which the EPROM has not been written)
cannot be fully tested prior to shipment. As a result, the yield after writing may be decreased,
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Usage Techniques

1.

Writing the on-chip EPROM
There are two techniques that can be used to write to the LC72E32’ls on-chip EPROM.
+ Use of a general-purpose EPROM programmer

The LC72E32's EPROM can be written using a general-purpose EPROM programmer. This requires the use of a
special-purpose adapter, the LC72E32 Adapter for EPROM Programmer. Use the Inte! 27512 (Vpp = 12.5 V)
high-speed writing technique, and specify the address settings as locations 0 to 2033H.

* Use of the RE32 in-circuit emulator

The LC72E32’s EPROM can be written using the RE32 in-circuit emulator. This requires the use of a special-
purpose adapter, the LC72E32 Adapter for RE32. Use the PGOTP command as the writing technique.

Special-purpose EPROM writing adapters

As mentioned above, there are two EPROM writing techniques, each of which requires the use of the appropriate
adapter.

LC72E32
pin 1

EPROM programmer ———»
pin 1

Note: The external dimensions of these two adapters are essentially identical.

General-purpose EPROM programmer adapter:
Product name: LC72E32 Adapter for EPROM Programmer
Product code: NDK-DC-001-A
RE32 in-circuit emulator adapter:
Product name: LC72E32 Adapter for RE32
Product code: NDK-DC-003-A

* Erasure
Use a general-purpose EPROM eraser to erase written data.
* Light Seal

The LC72E32 includes UVEPROM, i.e., ultraviolet erasablé EPROM. When actually using an L.C72E32, its
window should be covered with UV-opaque tape.
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Pin Assignments

Dedicated inputs
~® P

® Dedicated n-channel open- The input breakdown voltage is 13 V

drain outputs {maximum rating) irrespective of Vg * High breakdown
15 V breakdown voltage input ports
voltage '& {maximum rating)

4 PH2 and PH3 INT, RES, ADI,
can be switched SNS, and HOLD: 13 ¥

1o be used as
D/A converter

oulpuis. w |2 |z

S = =1

P
ol o] ] 7 52 2] 2] ] el ] ol o] ] ) o] e
O

o
J |P

cCOM1

z o o
- o 1] [ L
x o k4 4] 2]
- - L] | x

ED1

Sl ves

|m

iEUE
'FNIN
2]

—~®
PHO (10
m 5552 | o1 1o 528 can be
- switched to be
CMOS 110 PFa [E m 540

general-purpose
sa] s:1 | CMOS output poris.
(option specification)

The KO
cannbaa:::ilttcehsed FF2 IE LC72E32

in single-bit units. — E 52] 512

® ["Poa |1_—9 m §18
CMOS 110 PD2 E las] 510

The /O states ]
are switched PD1 E 44] sao
4 bits at a tims,

-
o

-l o m o bt o a m o -l o ~«
U O ®m @m @O @ o %« % < < N
. & o a @& &6 > & o o o o

I | L |

© ;%

CMOS dedicated @

NN EEE

CMOS dedicated
outputs that can

:

outputs . be switched to
i CMOS dedicated outputs (for key ¥ D| ve LClD segment
ﬁ output or similar functions) (® [ Dedicated inputs oulputs

Unbalancad CMOS outputs .., these (for kay input or

outputs can be shorted. similar functions)
The prasence or

ﬁ absanca of pull- ’%

down resistors

can ba selected. Optlon

AoiDas
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Block Diagram

XIN

XouT
BACK UP

AMIN

LCTA

F

ADI O COMPARATCR B

1,125MHz

ED1 EO

—PHASE

DETECTOR

SWALLOMW COUNTER
1446, 4717, 4bit

P

12bit
PAOGRAMM
COUNTER

FeF

UNLOCK

ABLE

@

STAAT
—
STOR
CONTROL
SELECTQOR

16

UNIVERSAL COUNTER
20bit

L* LaTeH |

SN

HEEN

TESTi1

TEST2

vss

b

2

SEG
PLA

LCD POAT/0UTPUT PORT

CONTROL

(OPTION)
CoM1

l ﬁ coMe

LATCH

0O s1
-0 s2
{0 s3
L s4
—{J s5
— s6
M—as7
—{1 s8
O s8
—{s1io
O s41
—O s12
—] 513
—{ 514
——1 515
—1 516
—{ 517
F—O s18
0O s19
— sae
F—O sa21
—O sae
—L{] s23
4 s24

LCD
PORT
DAIVER
—
QUTPUT
PORT
DRIVEA

AAM
256X401t

OH
LATCH

e i«

2

&3

ADDRESS
DECQDER

[

(]

LATCH

LATCH

525,/P10
0O s2e/P14
0 sa27/rP12
g sge/ P13

0ACH
Dacgz

LATCH

PH3rsDaC2
PHa-DACY
PH1
PHO

R

BACK UP

7t

Bus

EPROM

Program Area
4 Kwords by
16 bits

PLA & Option
specification
area

ADDRESS DECODER

EPROM

CONTROL

STACK REGISTER

BuUS DHO~DH1 2

LINE DLO~DL3 4

DRAIVER | DBO~0BA 4

INSTRUCTION
DECODER

-

LATCH

-

ALU <:::

JMPL CAL

-

INT, RESET

LATCH

DRIVER

—(—eea

0O ee2
O P61
O reo

BaCK UR

LATCH

PF3
a rFez
O PF1
Q PFe

i

BACK UP

LATCH

PE3
{1 PE2
0Ore2
a PEC

LATCH

PDa
[m ]
O POt
g rPoo

LATCH

—{>——-m rca

O pc2
D Pc1
O Pco

LATCH

1:X]
C Pa2
[w-T: 3
O PeO

BACK UP

aus

DRIVER

PA3
O Paz
O Pa1
O rPac

OPTION

An1ma4
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LC72E32 Instruction Table

Abbreviations:

ADDR; Program memory address [12 bits)
b: Borrow

B: Bank number [2 bits]

C: Carry

DH:

Data memory address high (row address) [2 bits]

DL: Data memory address low {column address) (4 bits]
I Immediate data [4 bits]
M: Data memory address
N: Bit position [4 bits]
Pn: Port number [4 bits]
I General register {one of the locations 00 to OFH in bank 0)
Rn: Register number [4 bits]
(¥ Contents of register or memory
( ;.  Contents of bit N of register or memory
-§ QOpsrand i Machine code
_§ g Mnemonic Function Oparation
E(.'J 1st | 2nd D1514 13 12|11 10 9 8(7 6 6 4|3 2 1 Do
AD r M [AddMtor re(r) + (M) o1 ¢ 0|0 0] DH DL Rn
AddM1or, re{r) + (M)
ADS r M then skip if carry skip if carry 01 0 0j0 1]DH oL Rn
g AC r M | Add M tc r with carry re{+M+C 01 0 0|1 0] DH DL An
g Add M to r with carry, Te-{f) + M)+ C
‘E ACS r M then skip if canry skip if carry 0 v 0 011 1fDH oL An
é Al M | |AddItoM M e (M) + 1 0+ 0 1|0 of|DH DL |
g Add [ to M, M (M) +1
3 |AS M l then skip it carry skip if carry G 1 0 10 1 DH oL !
AIC M I [ Add | to M with carry M~ M+1+C 0 1 0 1]1 o DH oL |
Add | to M with carry, MM +1+C
AlCS M I then skip if carry skip if carry 01 0 1)1 1| DH bL !
SU ' M | Subtraci M from r r (r)— (M) o1 1 0o 0| DH DL An
Subtract M fromr, re({n-(M)
sus ! M than skip if borrow skip if borrow 01 v 0]0 1|DH DL Rn
Subtract M from r with
0 SB ¥ M borrow rem-Mj-b 01 1 0|1 0]0CH DL Rn
[+]
= Subtract M from r with
o —_ -
2 |ses ¢ | M |borrow, i (.’r)b (M)-b o1 10]1 1]|DH oL Rn
E than skip if borrow SKip [Torrow
é Sl M I | Subtract | from M M+ (M) =1 01 1 110 0| DH DL |
[%]
8 Subtract | from M, M (M) -1
% Sis M ! then skip if borrow skip if borrow 01 1 110 1] DH bL l
Subtract | from M with
sie M | borrow Me (My-1-hb 0 t 1 1(1 o] DH DL |
Subtract | from M with
SIBS M | t |borrow, Mk.‘“.f“t‘:)"'b o 1 1 1|1 +|DH DL [
then skip i borrow sKip 1 horrow
. r—M
@ SEQ r M | Skip if r equals M skip if zero 0 0 0 0|C 1|DH DL An
B=]
E Skip if ris grealar =M
£ |SGE r M g skip if not borrow D0 0 0|1 1}DH DL Rn
2 than or equal to M 1) 2 (M)
o
£ |seal M | I [SkipifMequaltol M-I H
ﬁ p if M equal to skip if zero 00 1 1]0 1] D DL |
g Skip if M i M-
O | sGEl M| pifMis greater skip if not borrow o o1 1{1 1| oH oL |
than or equal to | M2

Continued on next page.
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.é Operand Maghine code
2 5| Mnemonic Function Operation
25 1st | 2nd. 1098(7654l3 2100
g ]AND M | 1 [AND I with M Me (M)A o| oH oL [
[
a e )
& & |OR M I | OR 1 with M Me{Mvi o| DH DL |
83
82l r Exclusive OR M with ¢ re(N® M) ol o oL An
LD r LoadMtor r+ (M) o] OH DL Rn
ST M r | Storerto M M e {n 1] DH DL Rn
Move M to destination
v |MVRD r M | Mreferring to rin [DH, Rn] « (M) o] DH DL Bn
-% the same row
4}: Move source M
& | MVRS M r | referring to rio Min M « [DH, Rn] 1| DH DL Rn
& the same row
[T:]
& Move M to M in
o
= | MVSR M1 | M2 the same row [DH, DL1) « [DH, DL2} 0| DH DL1 DL2
MV M I | Move | to M M e | 1| DH DL |
Load Mto PLL
PLL M t regisiars PLLr « PLL DATA ¢ DH DL Rn
Test M bits, then skip .
@ | TMT M | N |ifall bits spacified itM(N) = all ts, 1| pH DL N
g are true then skip
E 2 Tast M bits, then ski
2 . P , _
52|T™e M | N | i al bits specified :LM (le,‘a“ 0s, 1] oH DL N
ara false on sKip
2 JMP ADDR [ Jump to the address PC « ADDR ADDR (12 bits}
-
g o PC « ADDR
8 ti — .
-§ g CAL ADDR [ Call subroutine Stack « (PC) + 1 ADDR (12 bits)
S 5
e 2Rt Return from subroutine PC « Stack 1 oloooofooo o
5_.@ RTI Return from intarrupt PC « Stack 1 0000|000 O
Test timer F/F .
o |TTM N then skip it it has i ey F/F =0, 1 10lo000| N
o2 not been set on sxip
e S
= = Test unlock F/F .
L%t N then skip if it has UL FIF =0, 111|000 0 N
then skip
not bean sat
§ 88 N Set status register LIS:itt:sreglsteH) 1 00(0D0oOO N
g
E Stat istar 1
2 |Rs N Resat status register ,(\Iit;sragmter ) 1 01(0oCo00 N
]
k7] X if 1 ister 2) N =
2 TST N Test status register true 'a”(?t: ;se;egi(siper ) 1 1010000 N
w
2 if (Status register 2) N =
< .
& |TSF N Test status register false all Os, then skip 1t 11}j000¢C N
2
£ v
?,é BANK B Select bank BANK « B ol B ([ooco0O0|o0OO O
x 2
g E

Continued on next page.
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5 Operand Machine code
B a
2 = | Mnsmonic Function Cperation
_”:_‘8 1st | 2nd D1514 13 12|11 10 9 8|7 6 6 4|3 2 1 DO
Quiput segment pattern ‘
LCD M | 1o LCD digit direct LCO (DIGIT) « M t 1 1 00 o DH DL DIGIT
Oulpul segmeant pattern
LcP M | o LCD digit through PLA LCD (DIGIT) « PLA <« M 11 1 0]J0 1]|D0H DL DIGIT
%’ IN M P | Input port data to M M « (Port (P)} 11 1 0l1 0] DH DL P
(.5; ouT M P | Qutpul contents of M to port | (Port (P)) « M 11 1 01 1| DH DL P
-.§ sPB P N | Set port bits (Porl (P)) N « 1 11 1 1 0 60 P N
= RPB P N | Reset pori bits {(Port (P} N «- 0Q 11 1 1 1 01 P N
g Test port bits, it (Port {P)} N = all 1s,
= |TPT P N | then skip if all bits than skip i1 1 1)1 0 10 P N
specified are true
Test port bits, it (Port {P)) N = all Os,
TPF P N | then skip if alt bits then skip 11 1 11 1 11 P N
specified are false
)
5 ucs | Set | to UCCW1 UCCW1 « | ¢ 0 0 0|0 O O0C1|0CCQQO0OC I
3
RS
2 _§ uce ( Sat | 1o UCCW2 UCCW2 | 00 0 0|0 0 11|]C0CODOCOC |
5E
i FPGC N F port /O control FPG latch « N 00 0 1|0 0 0QO0|CO0COO N
% CKSTP Clock stop Stop clock if HOLD = 0 0 0 0 1|0 0 0OV|COCOO}0OO0O0O D
2 2 DAC | Load M to D/A registers DAreg « DAC DATA 0 ¢ 0 0|0 O 1O0|0OOO0OO |
58 '
= NOP No operation 0 0 ¢ 0|0 0 co|0COQCODOQ[OOO D

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

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

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

@ Not impose any responsibility for any fault or negligence which may be cited in any such ¢laim or
litigation on SANYQ ELECTRIC CO, LTD, its affilates, 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 cother rights of
third parties.
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