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LC72P32

One-Time Programmable ROM Single-Chip

PLL Plus Microcontroller

Overview

The LC72P32 is a version of the LC7232N single-chip
PLL plus microcontroller product that provides an 8
Kbyte (4096 words x 16 bits) one-time programmable
ROM on chip. The LC72P32 has identical functions and
the same pin assignment and packaging as the LC7232N,
which is a mask ROM product. The LC72P32 can
contribute to bringing up the first production run of a new
product quickly and to reducing the swilchover period
when specifications change.

Features

= Option selection according to PROM data
The LC7232N optional functions can be specified with
PROM data. This allows mass-production products to
be tested and evaluated.

» On-chip 8 Kbyte (4096 words x 16 bits) PROM
This is a one-time programmable 8 Kbyle (4096 words
% 16 bils) ROM,

= Packaging and pin assignments are identical to those of
the LC7232N mask ROM version, i.e., these products
are pin compatible.

Sanyo PROM Writing Service

Sanyo provides custom PROM writing, printing,
screening and read-back testing {for fee) services for our
one-time programmable ROM microcontroller products,
Contact your Sanyo sales representative for pricing and
other details.

Package Dimensions
unit: mm

3044B-QIF80A

i |
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A

SANYO: QIP80A

Specifications
Absolute Maximum Ratings at Ta = 25°C, Vgg=0V
Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Vpp max =0.310 +6.5 \
Vint HOLD, INT, RES, ADI, ENS, and the G port -0.310 +13 v
Input voltage
ViN2 Inputs other than V1 —0.310 Vpp + 0.3 v
A 1 Hport ~03to +15 v
QOutput voliage OUT po hd
Vouyt2 | Outputs other than Vgour! 0310 Vpp + 03 v
lour? D and H port pins Oto5 mA
louTt2 E and F port pins 0to3d mA
QOutpult current OUL e p,
lourd | B and C port pins Oto1 mA
lourt | S1 10528 and | port pins Olo1 mA
Allowable power dissipation Pdmax | Topg=-30to +70°C 400 mw
Operating temperature Topt —30to +70 *C
Storage lemperature Tstg —4510 +125 °C

Nota: This IC has reduced resistance to damage from static discharges and therafore requires special care in handling.

SANYO Electric Co., Ltd. Semiconductor Business Headquarters
TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 113 JAPAN
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Allowable Operating Ranges at Ta = -30 to +70°C, Vpp =4.0to 5.5 V

Parameter Symbol Conditions min typ max Unit
Vppl CPU and PLL operating 4.5 55 v
Supply voltage Vop2 CPU operating 4.0 55 \
Vpp3 Memory hold 1.3 5.5 v
Vi G port 0.7 Vpp 8.0 v
Viu2 | RES, INT, HOLD 0.8 Vpp 8.0 v
Input high level voltage Vipd | SNS 25 80 v
Vg4 A port 0.6 Vpp Voo v
Viy5 | E and F ports 0.7 Vpp Vop v
Vit LCTR (pericd measurement), Vpp1 0.8 Vpp Vop v
Vit G port V] 03 Vpp v
vp2 | FES,INT o 0.2 Vpp v
VL3 SNS o 13 v
Input low level voltage Ve A port 0 0.2Vpp A
V| 5 E and F port 0 0.3 Vpp v
V6 LCTR {peried measurement), Vpp1 0 0.2Vpp v
VIL? HOLD o 0.4 Vpp v
fin1 XIN 4.0 45 5.0 MHz
fin2 FMIN, V2, VDD1 10 130 MMz
fin3 FMIN, Vi3, Vpp1 10 150 MHz
fingd AMIN (L), VN4, Vpp1 0.5 10 MHz
Input frequency
fins [ AMIN(H), VIS, Vpp! 20 a0 | MHz
fiNG HCTR, V6, Vpp1 04 12 MHz
fin? LCTR (frequency measurement), V|47 and Vpp 1 100 500 kHz
fine LCTR (period), V|6, V6 and Vpp1 1 20x 107 Hz
Vin1 XIN 0.50 1.5 | Vrms
Vin2 FMIN 0.10 15 | Vrms
Input amplitude Vin3 FMIN 0.15 15 | Vrms
Vind, 5 | AMIN 0.10 15 | Vrms
VinB. 7 | LCTR, HCTR 0.10 15 | Vims
Input voltage range Vine ADI 0 Von A
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Electrical Characteristics for the Allowable Operating Ranges

Parameter Symbol Conditions min typ max Unit
Hysteresis vy LCTR (period), BES, INT 0.1 Vpp v
Reject pulse width Pres | SNS 50| ps
Power-down datection voltage VoeT 3.0 3.5 4.0 v
Iyt HOLD, iNT, RES, ADI, 5NS, and the G port: V| =55V 30| pA
| e N e aE oo o, os]
Input tigh level current -
3 XIN: V= Vpp =5.0 A 2.0 5.0 15 RA
Iiyd FMIN, AMIN, HCTR,LCTR: V| =Vpp =50V 4.0 10 30 MA
5 A port: with Rpp: V)= Vpp = 5.0V 50 A
|||_1 NT, m, iﬁ, ADI, Sﬁ. and the G port: V| = VSS a0 pA
.2 A.E and_ F ports: E. and F ports output off, 30| A
Input low level current A port with no Rpp: V| = Vgg
3 XIN: Vi = Vg5 2.0 5.0 15 yA
e FMIN, AMIN, HCTR, LCTR: V| = Vgg 40 10 30| A
Input floating voltage Vir A port: with Rpp 0.05 Vpp v
Pull-down resistance Rpp A port: with Rpp, Vpp = 5.0V 75 100 200 k0
i |0|:|:|.|1 EO1, EQ2; Vo = VDD 0.01 10 nA
g::("a‘::g’:r';':f' oft lorerZ | B, C, D, E, F, and | ports: Vo = Vpp 30| pA
lorFHd Hpot: Vg =13V 5.0 pA
Output low Tevel off lorr 1 [ EO1,EQ2: Vg = Vgg 0.01 10| nA
leakage current lorr2 | B.C.D,E,F,and | ports: Vg = Vgg 30| wA
Voul B and C ports: Ig = -1 mA Vpp—-20| Vpp-10}| Vpp-05 v
Von2 E and F ports: g = =1 mA Vpp - 1.0 v
Vou3 EQ1, EQ2: In =500 pA Vpp-1.0 v
Cutput high level voltage Voud | XOUT: Ig = =200 pA Vpp-1.0 v
Vo5 S1t0 528 and ! port: Ig = ~0.1 mA Vpp-1.0 v
Vonb D port: Ig = -5 mA Vpp—1.0 v
Von? COM1, COM2: |° =-25 pA VDD -075| Vpp-0.5 VDD -03 v
Vo1 B and C poris: ky = 50 pA 05 1.0 20 v
Vg2 E and F ports: [g =1 mA 1.0 v
Vo2 EO1, EO2: I = 500 pA 1.0 v
VoL4 XOUT: Ig = 200 pA 1.0 v
Output low feve! voltage Vo5 | S1toS28and | port: Ig = 0.1 mA 0] v
Vo6 D port: Iy = 5 mA 1.0 v
Vo7 | COMI, COM2: I = 25 pA 0.3 0.5 o7s| v
Vo8 |Hport:ig=5mA {150 ) 0.75 (ao 20| v
Cutput middle tevel voltage V1 COM1, COM2: Vpp = 5.0V, Ig = 20 pA 2.0 25 30 v
A/D conversion error ADI, Vpp1 -1/2 12| LSB
Inp1 Vpp1. fin2 = 130 MHz 15 20 mA
A e -
loo3 Yk?gLT)sr:o‘df'e.PII;l;:::ﬁ?ed' CT=13%pe 1.7 mA
Current drain Vpp = 5.0 V, PLL stopped, CT = 40.00 ps
oo# | (HOLD mode, Figure 1) 15 mA
Vpp =55V, oscillaltor stopped, Ta= 25°C 5| pA
o {BACKUP mode, Figure 2)
o0 Vpp = 2.5 V, oscillator stopped, Ta = 25°C i wa

{BACKUP mode, Figure 2)
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Test Circuits

30 pF

L4 SMHZ

I XDUTXIN

FMIN
AMIN
HCTA
LETA

30 pF

TEST1. 2

AC1ABS

Note: With PB to PF, PH and Pl all open. Note that output mode is selected for PE and PF.

Figure 1 IDD2 to IDD4 in HOLD Mode

30 pF

CJ4,5MHz

XIN

XpuT
30 pF FMIN
AMTN
HCTRA
LCTR

TEST1. 2

AOiBap

Note: With PA to PI, S1 to 524, COM1 and COM2 open.

Figure 2 Ipp5 In BACKUP Mode
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PIn Functlons

' . . N PROM mode
Pin Pin No. Function vo Circuit type function
i BACKUP
Low threshold type dedicated input port H
PAD 35 These pins can be used, for example, for key data acquisition. ‘
PA1 n Built-in pull-down resistors can be specified as an option. This Input :r
PA2 a3 option is in 4-pin units, and cannot ba specified for individual !
PA3 a2 pins. ' Option
Input through these pins is disabled in BACKUP mode.
. AD1887
PBO 30
PB1 29 Dedicated output ports
PB2 28 Since the output ransistor impedances are unbalanced
PB3 o7 CMOS, these pins can be effectively used for functions such
as key scan timing. These pins go to the output high- '
PCo 26 impedance state in BACKUP mode. !
PC1 25 These pins go to the low level during a reset, i.e., when the
PC2 24 RES pin is low. '
PC3 23 OQuput |
BACKUP
PDO 22 Dedicated output port ro1888
PD1 29 These are normal CMOS outputs. These pins go 1o tha output
PD2 20 high-impedance state in BACKUP mode.
These pins go to the low level during a reset, i.e., when the
PD3 19 RES pinis low.
O port
These pins are switched batween input and output as follows.
PEO 18 Once an input instruction {IN, TPT, or TPF) Is executed, these
PE1 17 pins latch in the input mode. Once an output instruction (OUT,
SPB, or RPB) is executed, they latch in the output mode.
PE2 18 Thase pins go to the input mode during a reset, i.e., when the 1 BACKUP
PE3 15 RES pin is low. I Data VO
In BACKUP mode these pins go 10 the input mode with input n o pum ) PEC: DO
disabled. : T PEt: D1
! PEZ2; D2
o : PEa: D3
5 ﬁ PF0: D4
VO port : ' PROM mode PF1:05
These pins are swilched between input and output by the PF2. D&
PFO 14 FPC instruction, - PF3:07
PF1 13 The I/ states of this port can be specified for individual pins.
PF2 12 These pins go to the input mode during a reset, i.e., when the
PF3 11 RES pin is low.
In BACKUP mode these pins go o the input mode with input
disabted. ‘
1 BACKUP
H PROM control
PGO 6 [;] I —D_ signal inputs
PG 5 5 ) PGO; CE
' PROM mode PG1: O
Dedicated input port Inout AD1906
inpul through these pins is disabled in BACKUP mode. P |
. BACKUP
PG2
PG3 I
A01881

Continued on next page.
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Continued from preceding page.

Pin

Pin No.

Function

o

Circuit type

PROM mode
function

PHO
PH1
PH2
PH3

Dedicated output pont

Since these pins are high breakdown voltage n-channel
transistor open-drain outputs, they can be effectively used for
functions such as band power supply switching.

Note that PH2 and PH3 also lunction as the DAC1 and DAC2
outputs.

These pins go to the high impedance state during a reset, i.e.,
when the RES pin is low, and in BACKUP mode.

Output

BACKUP

A0i8892

PI0sS25
PI1/526
Pl2/527
PI3/528

39
38
37
36

Dedicated output port

While these pins have a CMOS output circuit structure, they
can be switched to function as LCD drivers. Their function is
switched by the $5 and RS instructions. These pins cannot
be switched individually.

The LCD driver function is selected and a segment off signal
is output when power is first applied or when RES is low.
These pins are held at the low lavel in BACKUP mode.

Note that when the general-purpose port use option is
specified, these ping output the contents of IPOGRT when LPC

is 1, and the contents of the general-purpose output port
LATCH when LPC is 0.

Output

LPC

LCD output

BACKUP

| port

AQ0$883

S110 514

6310 50

51510 524

4810 40

LCD driver segment outputs

A lrame frequency of 100 Hz and a 1/2 duty, 1/2 bias drive
type are used.

A segment off signal is output when power is first applied or
when RES is low.

These pins are held at the low level in BACKUP mode.

The use of these pins as general-purpose output ports can be
specified as an option.

o

PROM mode BACKUP

Addraess input

5: AQ to
514: A13

AD19S07

Output

BACKUP

AD1893

com
Comz

65
64

LCD driver common outputs
A 1/2 duty, 1/2 bias drive type is used.

The output when power is [irst applied or when RES is low is
identical to the normal operating mode output,

These pins are held at the low level in BACKUP mode.

Qutput

BACKUP

AD1BRE

FMIN

74

FM VCO {local oscillator) input
The input must be capacitor-coupled.
The input frequency range is rom 10 to 130 MHz.

AMIN

75

AM VCO (local oscillator) input

The input should be capacitor-coupled.

The band supported by this pin can be selected using the PLL
instruction.

High (2 to 40 MHz) — SW
Low (0.5 to 10 MHz} - LW and MW

Input

HOLD or PLL
STOP instruction .

AQiBaz

Continued on next page.
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Continued from preceding page.

. . . - PROM mode
Pin Pin No. Function ¥O Circuit type function
Universal counter input
The fnput should be capacitor-coupled.
HCTR 70 The input frequency range is from 0.4 1o 12 MHz.
This input can be effectively used for FMIF or AM IF
counting.
. . Input
Universal counter input
. e - ) e HOLD or PLL
The input should be capacitor-coupled for input frequencies in STOP instruction
LCTR 71 the range 100 to 150 kHz. A3 1857
Capacitor coupling is not required for input frequencies from
110 20 H2.
This input can be effectively used for AM IF counting.
'
A&/D converter input
ADI 60 A1.28 r!ws peariod is requin_ad for.a B-bit sequential comparison Input
conversion. The full scale inputis ({63/96) - Vpp) for a data ref
value of 3FH. HOLD or PLL
STOP instruction
Api804
Interrupt request input
INT 66 Aninterrupt is generated when the INTEN flag is set (by an Input
S8 instruction) and a falling edge is input. AG1889
Aeference frequency and programmable divisor phase
EO1 77 comparison error outputs
L - Qutput
EQ2 78 Charge pump circuits are builtin,
EQO1 and EQ2 are the same.
401800
Input pin used to determine if a power outage has occurred in i
SNS 72 BACK UP mode Input t]—-Do—
This pin can also be used as a normal inpul port. E
AD1801
Input pin used 1o force the LC72E32 to HOLD mode i
The LC72E32 goes to HOLD mode when the HOLDEN flag is [:J—|>°—
HOLD 67 set (by an S instruction) and the HOLD input goes low. Input 1
A high breakdown voltage circuit is used sa that this input can
be used in conjunclion with the normal power switch. A01B04
System reset input ,
This signal shoutd be held low for 75 ms after power is first !
RES 68 applied to effect a power-up reset. Input T
The reset starts when a low favel has been input for at least i
six rglerence clock cycles. AD1880
oL ]
Crystal oscillator connections :
XIN 1 i put | XIN —
(4.5 MHz2) '
XCUT 80 L . Output
A feedback resistor is buill in, XouTt [F—"
" ADiBO2
TEST1
7 LS| test pins. These pins must be connecled to Vgg.
TEST2 2
Programming
Vpp 31,73 | Power supply + connections. Both pins must be connected. voliage
Vpp
Vgs 76 Power supply - conneclion,
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Optlon
No. Description Selections
. . ) . WDT included
1 WDT (watchdog timer) inclusion selection Ko WOT
Puil-down resistors included
2 Port A pull-down resistor inclusion selection -
No pull-down resistors
267 ps
a Cycle time selection 13.33 ps
40.00 ps
LCD ports

4 LCD portigenearal-purpose port selection

Ganeral-purpose output ports

Usage Notes

The LC72P32 is provided for use in early production runs of products designed for the LC7232N. Please keep the
following points in mind when using this product.

1. Differences between the LC72P32 and the LC7232N

Parameter

LC72P32

LC7232N

Operating temperature (Topg)

3010 +70°C

=40 to +85°C

Operation immediately
following power on

Ater the 75 ms power-on reset period, the LS internal
option settings are set up during a period of about 1 ms.
After that operation complates, program execution starts
with the program counter set to location 0.

After the 75 ms power-on reset period, program execution
starts with the program counter set to location 0.

Input type of the A port
immediately following power on*

No putl-down resistors

Pull-down resisiors are included or not according to the
option specifications.

Output type of the St to 528

These pins function as sither LCD ports or general-

outputs immediately following LCD ports purpose output ports according to the optien
power on* specifications.

p d d , | Minimum: 3.0 V Minimum: 2.7 V

\}::wer- own detection voltage Typical 3.5V Typical: 3.0 V

{Voer) Maximum: 4.0V Maximum: 3.3 V

Iop2

Conditions: Vpp = 5.0V, PLL stopped
CT = 2.67 ps (HOLD mode, Figure 1}
Typical: 2.7mA

Conditions: Vpp2, PLL stopped
CT = 2.67 us (HOLD mode, Figure 1)
Typical: 1.5mA

Current drain Ipp3

Conditions: Vpp = 5.0 V, PLL siopped
CT = 13.33 ps (HOLD mode, Figure 1)
Typical: 1.7mA

Conditions: Vpp2, PLL stopped
CT = 13.33 ps (HOLD mode, Figure 1)
Typical: 1.0mA

lpp4

Conditions: Vpp = 5.0V, PLL stopped
CT = 40.00 ps (HOLD mode, Figure 1)
1.5 mA

Conditions: Vpp2, PLL stopped
CT = 40.00 ps {HOLD mode, Figure 1}

Typical: 0.7 mA

The TEST1 and TEST2 pins

Typical:

These are LS| test pins and must be connected to Vgg.

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

Supply voltage Vpp2

Conditions; CPU operaling
Minimum: 4.0V

Conditions: CPU operating
Minimum: 3.5V

Note: * This refers to the option setup time of about 1 ms that occurs following the period of about 75 ms from power application,

2. PLA and options

The LC72P32 uses locations 2000H to 201FH as program memory for PLA pattern specification, and locations
2020H to 2033H for option specification. This option specification allows the LC72P32 to support option setups
identical to those available with the LC7232N,
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« LC72P32 Option Types

Symbol Option Type Selections
WOT included
No WDT
Pull-down resistors included
No pull-down resistors
2.67 us
CTiM | Cycle time selection 13.33 us
40.00 ps
LCD ports
General-purpose output ports

WDT | WDT (waichdog timer) indusion selection

APPDN | A port pull-down resistor inclusion selection

LCDP | LCD porvgeneral-purpose pori 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 LC72P32, be sure to connect the
TEST! and TEST2 pins to Vgg and be sure to connect both pins 31 and 73 (the Vpp, pins) to the plus side of the
power supply.

4. PROM address space

2033H All locations
seot to “00H"
2024H oo
20230 LCDP .. Option specification area
2022H | CTIM .
VBH | APPDN
2020H wWDT
201FH
PLA2
2006H ... PLA specificalion area
200FH PLA1
2000H
1FFFH
Program area
8 Kbytes
{4 Kwords x 16 bits)
0000H

5. Notes on ordering ROM when using Sanyo’s (for fec) PROM writing service

» When ordering one-time programmable and mask ROM versions at the same time
The cuslomer must provide a PROM to which the mask ROM version program and option data have been wriltten.
The customer must also provide ordering forms for both the mask ROM version and one-time programmable
- version products.

» When ordering only one-time programmable versions
The customer must provide a PROM to which the one-time programmable version program and option data have
been written. The customer must also provide ordering forms for the one-time programmable version product.
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6. Conditions prior to mounting

+ Use the procedure below for mounting unwritten PROM products.

QlP product J

!

Program write and verificalion

!

Recommended screening procedure

High-temperalture aging
with powser not applied

150 £ 5°C, 24 *} Hr

7

| Program readout verification |

» When Sanyo’s (for (¢c¢) PROM writing service is used

| QIP product

Note: Due to the structure of microconirellers with built-in one-time programmable PROM (unwritten PROM products), complete testing prior to shipment is
not possible. Thus there are cases where the writing yield may be lower.

Usage Techniques

1. Writing the built-in PROM
The following two techniques can be used 10 write the LC72P32’s built-in PROM.
« Using a general-purpose EPROM programmer

If a general-purpose EPROM programmer is used, the built-in PROM can be wrillen by using a dedicated writing
adapter available from Sanyo (product name: LC72E32 ADAPTER FOR EPROM PROGRAMMER). Note that
the 27512 (Vpp = 12.5 V) Intel fast writing method should be used, and the address range should be set to locations
0to 2033H.

» Using the RE32 in-circuit emulator

If the RE32 in-circuil emulator is used, the buili-in PROM can be wrillen by using a dedicated writing adapter
available from Sanyo (product name: LC72E32 ADAPTER FOR RE32). Use the PGOTP command to write data
to the PROM.

et i % o ew
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2. Dedicated writing adapter

There are two writing adapters available [or usc with the LC72P32. These adaplers are not interchangeable and each
adapter must be used only for its intended purpose.

LC72P32
pin 1

pin 1

Note: The two writing adaplers have essentially identical external appearances.

General purpose EPROM programmer adapier:
Product name; LC72E32 Adapter for EPROM Programmer
Product code: NDK-DC-001-A
RE32 in-circuit emulator adapter:
Product name: LC72E32 Adapier [or RE32
Productcode: NDK-DC-003-A
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Pin Assignment

® Dedicaled n-channel open-
drain outputs

PHi | @

wo [19]

® i
CMOS 1O E
The VO states PFE |12

can be swilched

In single-bit unita, PF1 |13
L_PFO |14

®

CMOS vO

The VO slates

are swilched

4 bits al a time.

®

CMOS dedicated

outpuls

15V breakdown
voltage

PH2 and PH3
can be switched
to be used as
DA converter
outputs.

~® { Dedicated inputs

The input breakdown voltage is 13 V
{maximum raling} irrespective of Vg

ik

N -l m
o [=] 0
u w -

Fe] 7] o

[
o -
[=] (%] o
> J T

]

72

HEg

F 4 z
]
xE =z
< '
’75 74

Fil

oLD

o
[
[ T

-
o
<

64

JE CoMa

—
X
=]

lE;lE? 66

* High breakdown
voltage input ports
(maximum raling)
INT, RES, ADI,

SNS, and HOLD: 13 v

)
E b
o W
» -
o] 7o
O

LC72P32

E,
E]

©.®

CMOS dedicated outpuls (for key
output or similar tunctions)
Unbalanced CMOS outputs ... these
outputs can be shorled.

>

i

@ Dedicaled inputs

- o m N «©« ©o© 0 M N «w L WO ~ v 0 =
AR EEREEEEEEEEEE
I | I“\1h>é
| —————— P fE
i

&7

510

511

BEi2

613

614

§15

BEiE

617

518

18

§20

sa1

622

823

~®

!

{lor key input or
similar functions)
The presence o
absence of pull-

down resistors

!

can be selecled.  Option

* 5110528 can be
swilched to be
general-purpose
CMOS output ports.
(option specification)

CMOS dedicaled
outputs thal can
be switched to
ba LCD segmenl
oulputs

>

ADROD17
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Block Diagram

XIN

XguTt

BACK UP

AMIN

HETR O

LcThR

ADI [ COMPARATOR 6

REFERENCE D

IVIDER

4.425MHzx

TO PH2
™ "PORT

TO PH3
™ rPOAT

SWALLDON COUNTER
1/16, 1,717, 4bit

o

12b1t

COUNTER

PROGAAMNABLE

T

EOi EOZ

PHASE
DETECTOR

UNLDCK
FeF

[ LATCH

T
|

START
o
STOP
CONTROL
SELECTOR

16 i6

LATCHF 4

20043t

UNIVERSAL COUNTER

E>F

)

LCD _PORT/OUTPUT PORT
CONTROL (OPTION
COM4

e

1 s1
QO sz
0 s3
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—{ s5
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—0 s8
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—O s14
QO 512
—{ s13
—O st4
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—{ 516
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) s18
—3 sz20
0O s21
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—0O se3

LCD
PORT
DRIVER
—
OUTPUT
PORT
DRIVER

LcP

SEG

PLA LATCH

,

—{ s24

# LATCH

TEST1

TEST2

vss

RAM
256X4b1it

DH
LATCH

ADDRESS
DECODER

oL
LATCH

BANKE 2

) —

526/P1I0
0O s26/PI1
D se27/PI2
O s28/PI1I3

LATCH
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HACK UF
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PHQ
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Program Area
4 Kwords x
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Option
specification
area
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-
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DRIVER mEcE

g reo

.

BACK UP

PF3
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0 PF1
O PFo

4 LATCH

DRIVER

DBO~DB3 4

BaACK uP

JMP, CAL
INT. RESET

INSTRUCTION
DECODER

PE3
0 PE2
O PEY
[ PEO

"> PD2
o Po2
b eot
O epo

4 LATCH

4 LATCH

PCa
[mtes-]

LATCH

/1_
-

LATCH
O Pc1

0O pPco

—{>——-0 P83

PB2
LATCH b

| ALaTCH
N B

O PB1
0D PBo

BACK UPRP

PA3

BUS O Paz

DAIVER OPai1

O Prao

CPTION

ABLBOM

e 2 wm de
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LC72P32 Instruction Table

Abbreviations:

ADDR: Program memory address [12 bits]
b: Borrow

B: Bank number [2 bits)

C: Carry

DH:

DL:

I Immediate data [4 bits]
M: Data memory address
N: Bit position [4 bits]
Pn: Port number [4 bits]

r: General register (one of the locations 00 to OFH in bank 0)
Rn: Register number [4 bits)
{) Contents of register or memory

Data memory address high (row address) [2 bits]
Data memory address low (column address) [4 bits)

Contents of bit N of register or memory
c
2 Operand Machine code
E g' Mnamonic Function Operation
E(D 1st | 2nd DISt4 13 12|11 10 @ B |7 6 5 4|3 2 1 DO
AD r M |AddMtor re(r) + {M} 01 ¢ 0|0 ofDH DL Rn
AddMtor, re(r) +{M)

ADS r M then skip if carry skip if carry 0 1t ¢ ofo 1)DH bL An
€ |Ac r | M |AddMtorwith carry () +{M)+C 01 0 0|1 ofDH DL An
] Add M to r with carry, e+ {M}+C
i.:, ACS r M then skip if carry skip if carry 0 1 ¢ 0y 1)|DH oL An
g Al M | |AddltoM M e (M) + | o1 66 1|0 o|DH DL I
5 Add (to M, M (M) =+
3 AIS M : then skip if carry skip if carry 61 0 170 1/ DH oL !

AIC M I | Add | to M with carry Me(My+l+C 01t ¢ 1|1 C0|DH DL |

Add | to M with carry, MeM+I1+C
AICS M ! then skip if carry skip if carry 0 1 011 1) DH oL I
SuU r M | Subtract M from r re{rn—(M) 011 0|0 0| DH DL Rn
Subtract M from 1, re(r=-(M}
Sus r M then skip if borrow skip it borrow 01 1 0f0 1| DH DL Rn
Subtract M fram r with
o 5B r M borrow —(N-(M-b 01 1 01 0| DH DL Rn
(=}
5 Subtract M from r with
[ - -
2 |sBs r | M |borrow, i (i;)b (M) -b o1 1 0|1 1|DH oL Rn
E then skip if borrow SWip If borrow
.§_ Sl M || Subtract | from M M~ (M) = | 01 1 1|10 0ofDH DL |
[13
2 Subtract | from M, M e (M) =
§ SIS M ! then skip if borrow skip it borrow LR R e bL !
Subtract | from M with
SiB M | borrow Me My -1-b 0O 1 1 1|1 0| DH DL |
Subtract | from M with
siBs M| 1 |borrow, Mo () -1 o1 1 11 9foH]| oL
then skip if borrow SKIp I borrow
L r-M
@ SEQ ] M | Skip it r equals M skip if 2610 00 0 0|0 1|DH DL Rn
O
=
g g e r-M
2 |sGe ¢ | m |Skipilris greater skip i not borrow 000 01 1|DH DL An
g than or equal to M 02 M)
é M-I
] . -
§. SEQI M I | Skip it M equatto | skip it zero 0 0 1 110 1|DH DL |
3 Sk if M i aroa M-I
O |sGE M| Ip 1l M 15 greater skip if not borrow o 01 1|1 1|DH DL [
than ar equal to | Mz

Continued on next page.




LC72P32

Continued from preceding page.

‘,E; Operand Machine code
2 Z|Mnemonic Function Cperation
s 18t | 2nd D1514 13 12|41 10 9 8|7 & 5 4|3 2 1 DO
§ AND M 1 | AND | with M Me (M)A 0 ¢ 1 1|0 0|DH DL |
[l
2 g
o5 |OR M I FORIwithM Me (M 0 ¢ 1 1|1 0| DH DL |
83
_Ig’g EXL r M | Exclusive OR M with r re{rd M) 90 01 0]0C 0| DH DL An
LD r M |LoadMior r e (M) 10 olc of DH DL Rn
ST M I | Storerto M Me(n 10 0)]0 1|DH DL Rn
Mave M to destination
@ | MVRD r M | Mreterring to r in [DH, Rn] « (M) 1 ¢ 0 0f{1 OfDH DL Rn
'% the same row
% Move source M
£ |MVRS M r |referringtorto Min M « [DH, Rn] 1 ¢ 0 0|1 1}|DH DL Rn
g the same row
2 -
] Move M to M in '
2 {MvsR MU | M2 [ e row [DH, DL1] « [DH, OL2) 1 060 1|0 ofoDH DL DL2
MVI M | |MoveltoM M 1 00 1]0 1|DH DL |
Load M1o PLL
PLL M r registers PLLr « PLL DATA 1 ¢ 0 11 o|DH DL Rn
Test M bits, then skip . .
o | TMT M | N it all bits specified M (N) = ali ™", 10100 1|DH DL N
= then skip
- % are true
.3 2 Test M bits, then skip M (N} = all “0"
E2|T™MF M | N |itall bits specified ‘m (J“a ' 1 ¢ 1 0f1 1]|DH DL N
are false en skip
@ JMP ADDA | Jump to the address PC « ADDR 1.0 1 1 ADDR (12 bits)
A
=}
B w . PC « ADDR i
g 11
gg CAL ADDR | Call subroutine Stack « (PC) + | 00 ADDR (12 bits)
=
E,E AT Aaturn from subroutine PC « Stack 11 1 1 oloooolocoo o
3 §|AT Raturn from interrupt PC « Stack 11 1 1 1jfoooofeco o 0
Test timer F/F o gy
g | TTM N then skip it it has ey FIF = 0% 1 101]/01 10{0000 N
.%. 2 not been set on skip
[5]
= 2 Test unlock F/F . .
BT N then skip it it hes UL FIR =0 11 01f01 11|0o00co0 N
nol been set en skip
1at i
g |ss N Set status register Llsau“ag's"’”) 110 1|1 1000000 N
£ «1
B 1t ister 1
2 |Rs N Reset status register f:f'ag's‘er) 11011 101|lo000 N
5
B . if (Status register 2) N =
B |TST N Tes! status register true all *1”, then skip 11 0 1|1 1 10(00O0C0D N
w
= if {Status register 2) N =
a |
& |TSF N Tes! status register false all *¢", then skip 11 0 1]1 1 110000 N
g
se
% S [BANK B Select bank BANK ¢ B 1101]o0|B|ooooloco o

Continued on next page.
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Continued from preceding page.

.;g Operand Machine code
£ 5| Mnemonic Function Operation
ER: 151 | 2nd D1514 13121110 9 B (7 6 5 4|3 2 1 DO
LED M | | |Cutputsegment pattarn LCD (DIGIT) « M 111 0|0 ofDH oL DIGIT
10 LCD digit direct (DIGIT)
Qutput segment pattarr
LCP M | 1 |15 LCD digit trrough PLA LCD (DIGIT) — PLA « M 111 0|0 1|DH DL DIGIT
- IN M P | Input port datato M M « (Port (P)) 11 1 0|1 0| DH DL P
& {out M | P |Outputcontents of M ta port | (Port (P)) « M 1 11 01 1{DH DL P
S [see P | N [setportbits (Port (P N & 1 111 1[0 0 00 P N
£ [mrB P | N | Reset port bits (Port (P) N« 0 111 1]0 1 01 N
g Test port bits, if (Port (P)) N = all 17,
TPT P | N |then skipifallbits then skip 111 1{1 0 10 P N
specified are true
Test port bits, if (Port (P)) N = all “0",
TPF P | N |thenskipif all bits tnen skip 11 1 11 1 179 P N
specified are false
8
£ |ucs I Set | to UCCW1 UCCW1 | 000 0|0 O ODI1|[0000GO I
3 a
nigy =
22
_S.§ ucc I Set I o UCCW2 UCCW2 «- | 000 0{0011|0000 I
52
@ FPC N F port /O control FPC latch « N 000 1|00 0OC|0O0OO0OQ N
£ | CKSTP Clock stop Stop clock if HOLD =0 0o o0 1looo0oi|looooflooo o
E-:f:,: DAC | Load M to D/A registers DAreg « DAC DATA 0 00O0C(0 O 1TCG|OOCDO I
S € o No operation © 0 00|00 OOC|0oOCODO|OOO O

B No preducts described or contained herein are intended for use in surgical implants, life-support systems,
agrospace squipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and
the fike, 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 shalf
@ Accept fuli 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 damages, cost and expenses associated with such use:
@ Not impose any responsibility for any fault or negligence which may be cited in any such claim or
litigation on SANYQ ELECTRIC €O, LTD., its affliates, subsidiaries and distributors or any of
their officers and employees jointly or severally.

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




