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LC7232N
CMOS LS|
Single-chip PLL and Microcontroller

with,/CD Driver

Preliminary

OVERVIEW PINOUT

The LCT232N is a single-chip microcontroller that
incorporates a 0.5 to 150 MHz phase-locked loop (PLL)
and a liquid-crystal display (LCD) driver, making it
ideal for digital tumers. It incorporates frequency and
period measurement circuits, and a large number of
input/output ports on-chip.

The LC7232N comprises on-chip RAM and RCOM, &
programmable hiph-speed divider, &8 6-bit analog-to-
digital converer, two 8-bit digital-to-analog converters
and a low-voliage detection reset circuit.

zgegaRneResg

The LC7232N operaies from & 5 V supply and is;
available in 80-pin QIPs,

816
FEATURES ste
18
* 0.5 to 150 MHz phase-locked loop %g
* LCD driver i

* G-bit analog-to-digital converier _
Two 8-bit PWM digital-to-analog ccmvcncra ‘
Two 4-bit input/output ports
Two 4-bit input ports
Onc 4-bit output porl

& & * & &

4-bit open-drain, mgh-\rolmge 0ulg“"
28 mask-sclcctable outp:uf drivers

PACKAGE DIMENSIONS
Unit: mm
3044B-QIPS0OA

1o FFFH' pSer-

28D ]l
I 20.0r

Four-lew;i stack
PLL -uuiqt‘:ked i

* & & = & = = & + & =

CPU opcrams (Tﬂwn 10:3,5 V and retains data down to
1.3 V., h

5 V supply
+ 80-pin QIP

Specifications and information herein are subject to change without notice.

SANYO Electric Co., Ltd, Semiconductor Division
Natsume Bidg., 18-6, Z.chome, Yushima, Bunkyo-ku, TOKYD 113 JAPAN
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LC7232N

BLOCK DIAGRAM
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LC7232N

PIN DESCRIPTION

Number Hams Equivalem Clreull Description
i XN
N b
| Crystal osclalor connedlions
80 XOUT
2 TEST2
78 TEST1
36 PG3 10 PGED
T 10 PH3 10 PHO
110 14 FFa 10 PFD

hlask opllon
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LC7232N

Number

Equivalent Clrouit

Description

LED outpt
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LC7232N

Number Karma Equivalsnt Clroult Dexorption
Fit] HCTR Unhvprsal counter Inpit 1
1 LCTR b=roo Univecsal counler inpul, 2

cantrolled

72 SNS B >0—- Power-fail delct
T FMIN
75 AMIN
T8 Y55

m 7 O and EQ2

SPECIFICATIONS

Rating Unlt

0.3 1o 66 V

-03 1o 15 v

03B Vpo + 03 ¥

03 lo 46 v

Oulpul yolage ranghord Vo -03 % Vpp + 0.3 v
Ports D andH_Output curoni sange lo 010 mA
Ports E and F outm\cu‘mnlw loo 008 mA
Ports B and G oulpul curent rangs loa Gl mA,
Porl 1 and S1 1o 528 outpud cumen! rengs loa 0o mA
Power dissipation [ 400 mw
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LCT7232N

Parurmoter Bymbol Raling Unlt
Oporaling femperalure mnge T —40 o 85 G
Storage lemperature range Tug —45 b 125 °G
Recommended Operating Conditions
T, =25 "C

Paremeter Symbol
Supply vohage Voo
Supply vollags range {PLL and CPL) Yoo1

Supply voliage rengs {CPU}

Supply vollage rangs kr dala roeteniion

Electrical Characteristics

Paranwter

Supply oument

Hoki-meda supply cument

Standby-mode supply cument MA

Post A LOW-evel input vollage 9.2Voo v
Porla E and F LOW-level b

vollage o 0 - 0.3¥oo v

Pot O LOW-eval inpel vitiage 0 - 0.3V00 v

0 - 0.4Vop ¥

Voo = 4.5 1o 55 V ) - 0.2Vop v

0 - 0.2Vpp ¥

0 - 1.3 Vv

0.6Yo0 - Voo ¥

0.7Voo - Voo vV

Port G HIGH-eval inpit-wollade Vi 0.7V00 - 8O v

LCTR HIGH-ave! inpul vollage Vou Vpo = 4.5 lo 65 V 0.8Voo - VYoo v

mam and HOLD HIGH-evel input Vois 08Vop - 6.0 v

No.4118— 6/16




LC7232N

Rating
Parametey Symbof Conditlon Unlt
min typ max
SRS HiGH-evel input vollage Vire
XIN rms inpul amplitede LT
PMIN ms input amplitude Vi
AWMIN rma input ampiiude Vi
LCTR and HCTR ms Input ampliuge Vu
AD| tnpul voltage Vig
LCTR, RES and INT inpot hysteresis v
width e
Slandby threshokl voltage Vory
. Pot A is high impedance.
Port A input woitage Yir Port A has Rep.
XIN input trequency t V=05 15V 5O WHz
Vi=01lo 1.5V,
Voo = 4.5 10 6.5.¥ 136
FMIN input trequancy MHz
160
AMIN input froquency (low range} 100 MHz
AMIN Inpt frequency (high range) 40 MHz
HCTR mput frequency 120 MHr
100 - B0O
LCTR Input krequancy kHz
0.001 -
A3 rejoct pulsawidh - - 50 ps
Porla A, E and F LOWeval in
ourent - T 0 KA
W, TES, FOLD, ADL S sid ports
G LOW-ovel taput curent' 7 - - - a0 MA
LCTA, FMIN, AMIN
LOW-evel Input V= Ves 4 10 ® pA
Vi = Vgs 2 § 16 A
Poris £ and F are high
impadance, Port A hay mo - - 30 T
Rep- Vi & Vpo
Vi= Voo =50V,
e Port A bas Reo, - % - hA
TR, RIES, FOED, AL,
a Hla}im%\wfm Viu = 85 - - 50 HA
LCTR, FMIN, AMIN and HETR
HIGHdevel lopu curront [T VizeVop = 50V 4 10 0 BA
XIN HIGH-evat inpul cument L Vi=Vop =60V 2 5 15 A
5:&;&9 and G LOW-fevel output Voug o = 50 pA 0s 10 20 v

No0.4118--7/16



LC7232N

Rading
Pasramater Symbel Condllon Unit
min typ IraAx
Port D LOW-level output voltage VoLa Iy = 6 mA - - 1.0 v
Poris E and F L.OW-level oulput
vohage Vous lo =1 mA -
Porl H LOW-lovel oulpul vollage VoLs le = 5 mA
COM1 and COM2 LOW-evel ou
Javel

Efw FO2 LOW-avel output Vois o = 60 pA
Port | and 81 10 528 LOW-ovel
oulpyt vollsge Vour lo = 0.1 mA
XOUT LOW-leve! oulput volisge Vore lo = 200 pA
COM1 and COM2 mid-level culpul _
vokago Vi Voo =6V lb=20
\I:’OT:WB and C HiGH-avel outpul Yout b = 1 mA
Port D HIGH-evel output vollage Vorz Ip = 5 mA

Porty E and F HIGH-Jevel oulput
voliaga

COM! and COM2 HIGH-ave! outpul

vollage v
EO1 and EO2 HiGH-evel oulpul v
voliage
Port | and S§1 1o 528 HiGHavel _ . v
oulpul vollage
HOUT HIGH-eve! outpul voliage - - v
Pords B, C, E, F and | LOW-heve! 30 WA
output eakage current - -
EO1 and EO2 LOWMevsl outpil
loakage " - o 0.0 nA
Ports B, C, E, F and | HIG
output kaksge cumenl - - 30 #A
- - 6.0
Vo = Voo - 0,01 100 nA
Yoo =450 65V My - [ lsb
Yoo =6 ¥ 75 100 200 18]
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LC7232N

Measurement Circuits

Hold mode
30 pF
4.5 MHz
a0 XIN ki sl
Pl dxour
wr FMIN
AMIN
HCTR LCr2a32N
LCTR
TesT!Y
TESTR
mr
Notes

1. Ports E and F are sclected as output ports,
2. Ports B to H are open.

Standby mode

i Lo

gty c;ch . After reset or power-up,
a blank s:g’nal is_present on all outputs. In standby
mode, all outpms'\am__ OW. They can be used as
general-purpose oufputy’if the appropriate mask option
15 selected.

COM1 and COM2 are the LCD common driver outputs.
QOutput drive is 50% duty with 50% bias. Upon reset or
after power-up, the normal drive signals are present on
these outputs. In standby mode, all outputs are LOW,

Frequency and Period Measurement

AM TF frequencies are measured at HCTR and LCTR
by the 20-bit universal counter using an input frequency
range of 0.4 to 12 MHz. FM IF frequencies are mea-
sured at HCTR only. Capacitative coupling should be
used at HCTR for all input frequencies, and at LCTR,
for input frequencies in the range 100 to 500 KHz.

Period measurement is performed at LCTR by the 20-bit
universal counter using an input frequency range of
1 Hz 10 20 KHz. Capcitative coupling is not required.

rhase-locked L.ocop

The FMIN or AMIN input signal is divided down by a
programmable divider, and then compared with the crys-
1al frequency, which is also divided down using 14
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LC7232N

selectable ratios. ‘The phase difference between the two
signals is measured using a phase detector and output on
EO! and EQ2.

FMIN is the input pin for the FM VCO input signal.
The input frequency range is 10 to 130 MHz, Capacitive
coupling should be used.

AMIN is the AM VCO input. The bandwidth is adjust-
able in two ranges by using the PLL instuction—HIGH
{2 1 40 MHz) for the SW band, and LOW (0.5 10
10 MHz), for the LW and MW hands, Capacitive cou-
pling should be used.

Input/Qutput Ports

Port A

This input port has a low switching threshold, which is
used for keypad matrix inputs. Pulli-down resistors for
all pins are available as a mask opiion, Note that either
all or none of the pins should have pull-down resistors.
In standby mode, inputs are ignored.

Ports B and €

cuited.

Port D

Port D is an output port only. Upon rés
LOWr and in standby mode, outputs dre hight

Port E

input instraction (IN, 'I’f’}‘ or IP 2.5

is configured for mp;ﬂ opcrahcitg\ and 1

tion (OUT, SPB of RPB),for cutpat™

reset, all pins bécome ltﬁuls 51% standby node, the

oulput drivers mhlgh unp@dag%mnd tbe Jinput signals
AW seither be in

reset, all pms\bm e m ms In standby mode, the
output drivers are h;gb\fmpcdancc and the input signals
are ignored. e

Port G

This is an input port only. In standby mode, inputs are
ignored,

These output ports have unbalanced CMOS outpqs _

Port H

These output ports are  high-voltage, n-channel
open-drain drivers, which are used for switching power
supplics. Upon reset and in standby mode, oulpuis are
high impedance.

Port 1

PI} 0 P13 are mmuplqatpﬂ wi
outputs, $25 10 SZB.\T‘hc biLs;

the corresponding DAC. The output fre-
15" 4394.5 Hz for a cycle time of 2.67 ys.

Power-fail Detection
en connected to the supply, SNS is used as a pow-

“er-fail detector, SNS can also be used as a standard

input port,

Interrupt Request

This input generates a device interrupt when a
HIGH-to-LOW tmnsition occurs. The comresponding
INTEN flag should be set by the SS instruction before
an interrupt can be penerated.

Reset

This input can be used to re-initialize the LC7232N.
Upon power-up, this pin should be held LOW for at
least 75 ms after the supply stabilizes, Thereafter, it
should be held LOW for at least six clock cycles 10 reset
the device.

Crystal Oscillator

The master crystal oscillator, which has a feedback

resistor on-chip, requires only the connection of a
4.5 MHz crysiat.

" No.4118—10/16



LC7232N

Low-power Modes
Hold mode

When the hold mode control pin, HOLD, is driven LOW
and the HOLDEN (hold enable} flip-flop has previously
been set by an 5§ imstruction, the LC7232N enters hold
mode,

HOLD has a high-voliage input (Vadmax) = 8.0 V)
which can be connecied directly to the power supply.

INSTRUCTION SET

ADDR Program memory address [12 bits)

b Bomow

B Bank nuntber [2 bits)

C Carry

DH Data memory address high-order bits (row address
DL Data memory address low-order bits (column address) [4
1 Immediate data [4 bits] '
M Data memory address

N Bit position [4 bits)

Fn Port number [4 bits]

I General register (Bank O addresses QO

Ran Ragister number [4 bits)

( Contents of register or memory

(

Standby mode

When the LC7232N is in hold mode and HOLD is
LOW, standby mode can be set by the CKSTP instruc-
tion. £

Test Pins

' No.4118—11/16
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LC7232N

MASK OPTIONS

Parameler Dpllons Parameter Optlons
Yos 1393 pa
Waichdog tmer (WDT) Instrucion cycla time
No
Pull-down resistors on porl A Yes S1 1o 528 configuration
{the keypad matrix inpul port) No
Instruction cycle time 267 ps

DEVELOPMENT SYSTEM

The LC7232N development environment is shown in
the following figure. It uses an LC72EV32 evaluation
chip mounted on a TB-72EV32 target board and a

()
100V AS Parsonal pompuler

TH-72EY32
svauation chip
wrgat board

PLL

information (including circuit diagrames and circult parametars) herein is for example only; 1 is nat guaranteed for volume production. SANYD believes information
herein la accurels and reliable, bul no guaranises ara made or implied regarding ite use o ary infingsments of inlefiactual preperty rights or other righta of third
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