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No2802A | LC7230

Single-Chip PLL + Controller
with LCD Driver

hardware {u nchns The instruction sel fur the CMOS LSi controller e
and easily.

Functions
+ High-speed and programmable divider
- General purpose eounter : HCTR for frequency measureme
LCTR for frequency or fv equeng e . Note that the HCTR
denotes the Horizontal countet gnd Lh iCT : ftudinal counter.
« LCD driver : 56 segments (1/2 duty and 1/2 bias) "'
- Program memory (ROM) : 16 bits X 4096
- Data memory (RAM) : 4 bits X 256
- All instructions : One-word in lenglh
+ Cycle time : 2.67 microseconds
- Stack levels : 4

uoltage level,

< IO port ; One /O port conhollﬁHe ing
One IIO port contl 91 lﬁble n

. -i“lght. LIl DACX 2 (DAC . D,\glt'
- External interra e’ve]
- HOLD mode : R&AM backujpd

- Sensing flip-Nlgp (FF) ciy ntf“ \-HoUGﬁjlﬁ «;Lartdeasmn (Vr=1.3Vit02.5V)
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Functional Block Diagram
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Absolute Maximum Ratings at Ta =26°C,Vgg=0V
Maximuom Supply Veltage  Vpp max
Input Voltage Vin(1)  INT,RES,ADLENS and port G
Vin(2) HOLD
Vin (3) Inputs other than Vin (1)L, Vin(2)

Qutput Vollage Vour(l} PortH
VOUT (2} Output nther thnn VOUT {l)
Qutput Current Iour (1) Each pinofports D1

Igur(2) Each pinofporis E,JF,]
Allowable Power Dissipation Pd max —40 1o +85°C

Operating Temperature Topg
Storage Temperature Tatg
Output Current Igur (3} Each pin of ports 13,C

Recommended Operating Conditions at Ta= —40 to + 85°C,¥

Supply Voltage

‘II'-Level Input Voltage

I’-Level Input Voltage

Input Frequency

HET
F.CTR (for lrequency measurement)
Vin (T) Vpp (1)

LCTR (for lrequency cycle

XIN
Y FMIN
IN(3)  FMIN
ViN@ (5) AMIN

T Vin 6} () LOTRICTR
Input Voltage Ray VinGB)  ADI

Inp

measurement) Vi3 (6), Vi, (6 Vpp (1)

4.0
10
10

0.6

2.0

0.4

100

1

0.50
0.10
0.16
0.10
0.10

unit

—0.3t06.5 v
—~0.3106.5 v
Jield v

'\.\\. V

v

v

1A

Ut ag g dddg g

46 50 MH:z
130 MHz
160 MHz
10 MIlz
40 MHz
12 MH=z
600 kHz

20x10° M=
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Electrical Characteristics (under recommended operating conditions) min typ max unit
Hysteresis Voltage Vi LCTR (frequency cycle ineasurement),0.1Vpp Vv
Reject Pulse Width Prej SNS C psee

Power-down Voer
Detection Voltage
‘H'-Level Input Current  Ij{1)  INT,HOLD,RES,ADLSNS,port G,
Vi=56V
1114 (2) Ports A ,IE,IF, Note that the ports I,
should be set to input mode and th:
port A is not used with the optigh
puli-down resistor, V| = Vm)
Im@  XIN Vy=Vpp=5.0V
i@ FMIN,AMIN HCTR,LC
Yi=Vpp=6.0V

F

Li33 (6) Port A with the option nA
resistor, Vi=Vpp=4§
‘I.-Level Input Current Ty, (1} Vi=Vgg 3.0 pA
Iy, (2} Vy=Vgg 3.0 pA
LiL(3) Vi=Vsg 20 5.0 15 pA
L, (3  Vy=Vgg . 40 10 30 pA
Input Floating Vollage  Vip Port A witllf' th 0.05Vpp Vv

Pull-Down Resistance Rpp 76 100 200 kQ

Qutput OFF 0.01 10 nA
Leakage Current 3.0 pA
5.0 pA
Qutput OFF 0.01 10 nA
Leakage Current 3.0 pA
‘H"Level Qutput Voltage Vop Vob Voo A
—-20 —~1.0 —-0.b
Von—1.0 A4
Vop—-1.0 \'
Vihn—1.0 M
[g= —0.1mA Vpp—-1.0 v
[g=5mA Yop—-1.0 Vv
lg=20pA Vop Vpp Vpp  V
—0.7 —0.5-0.3b
‘L"-Level Qutpt lp=560pA 06 10 20 \Y
: Ig=1mA 1.0 v
) I =500pA 1.0 v
XouT lo=200pA 1.0 v
51 to 528 Ig=0.1mA 1.0 v
PortD I[o=5mA 1.0 A
COM1,COM2 fp=20pA 035 06 0.7 v
Port H Ip=5mA 0.75 2.0 v
(2000) {4009Q)
COM1,COM2 Vyp=5V Ip=20pA 20 26 3.0 v
ADI Vpp (1) ~1/2 1/2 1L8B
Vip (1),finy (2)=130MHH2 15 26 mA
Vo (2),PLL in stop stale (with the JIOLD 2 3 mA
mede ON. See Figure 1.)
Vip=5.6V,08C in stop slate,Ta=25°C b pA
(with the BACKUI” mode ON. See I'igure 2.)
Vp=2.5V,05C in slop state, Ta=25°C 1 pA

(with the BACKUI’ mode ON. See igure 2.)
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WOp

¥p

=3 4.5Mlu
i xou);l N von RES

FMIN NS

AMIN INT

HCTR AGLD

LCTR ADt
TESTI,2 PA, PO

7
Note: [t is naswined that ports A to 1,51 th 524,
COM{t and COM2 are open-circuited.,
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PPin Description

(ou'r, 8PB, RPBT is tl_;\ﬁed mode once

selected by aﬂ@h an in \l%g@tl’

2t to the input mode at the BACKUP
118 glige, note that data input to this porl,

Input/ o
output i
1 ‘ﬁ l:
i
I

P’in Name { #’in No. Functional Description Vo I/0 Circuit Type
PAg 36 |Used exclusively for dats input. Low threshold type. BAgR UF
PAY 34 These port pins can be used for key data entry.

PAg 33 Pull-down resistance can be selected by the user

PAj3 32 foption. In this selection, all the four port pins are
controlled nt a Lime. That ig, the pull-down resistor
cannot be selected for each port pin individualily.
Input to the port pins is inhibited during t
BACKUP mode ON.

Phy 30 Used exclusively {or data oulput.

PrB, 29 Can be used for key scan timing signal

PBs 28  |because these porls are composed of CMOUS

Pli4 27 tors w1th unbalanced lmpedance

PCy 26

PCy 25

PCy 24

PCy 23

PDy 22

Py 21 Normal CMOS output Lype

PDg 20 |Lnter into output high i

Py 19  |BACKUP mode. g
Placed in the"L” level al:u_eat th&»mset (I?T'E L),

PEg 18 ; ‘he n\am t is set 1o

PR, 17  |input mode once L mp l«iﬁBtl sn (IN;RPT, or

PFg 16 | TPF) is executed inyour 45p @ut;@fi progtam while

PEg 15 {set to the outpst meod Singtruction

BACK UP

Input

Continued on next page.
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Continued from preceding page.

PPin Name | Pin No, Functional Deseription 170 I/0 Circuit Type
Pily 10 | Used exclusively for data output.
PH, 9 This port can be used for frequency band power
Pilg 8 source selection because this port has Neh open
PHgy 7 drain output cireuit at high withatand voltage level.
Port ping H12 and H3 can be also used as the DAC1
and DAC2 outputs, respectively.
Finter into high impedance state at the reset (RES =
“L") and the BACKUP mode.
Plg/S26 39 | Used exciusively for data output.
PL/526 38 | This port has the CMOS type output circuit giiy
P1,/821 37 |be selected as the LCD driver output potts. . ‘The por!
I'15/528 36 loperation mode can be selected by th
instruction, The output mode cannot bg
such an instruction in bit unila.
'I‘hls por L is set to the LOD driver oqb
segmenl dls lay ig forced into the @‘1‘ l‘ e
I‘hgv; port 1spﬁx{=d o the “L" lévé LOP e e
mode.
Si 63  [Used for driving segments. ’i‘hat is,
used as the LCD oul,pul;f
to Lo ency for segment outpuw
The lighting lormat is .
524 40 |The segmeft displg’ R ut
the resel. (WS‘“
mode,
COM} Used fur l.—G L i ; :
COM2 : \Qkuty and 472 bias.
resct (_Eg “L") and power
Quiput
ut, t‘hrough gpacitor couplmg is required.
o \\jut freguency range is between 10MHz and
Input

—h— e e e m mmw ] == -

HOLD,

PLLSTOr
jnatrietlon

Continued on next page.
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Continued from preceding poge.

Pin Name | Pin No. Functional Degeription 10 10 Cireuit Type
HCTR 70 | Used for universal counter input. :
Input through capacitor coupling is required.
The input frequency range is between 0.4MHz and
12MH .
T'hig port can be used for counting 'M IIF and AM IF,
LCTR 71 Used for universal counter input.
Input through capacitor coupling is required whepn
the input frequency range is belween 100kilz &\ﬁd'
500kHe,
Input through capacitor couplmg is_not :esiuulred i Al
when the input frequency range is between 4 Hz ands
20k 3=,
'This port can be used for counting AM IF,
ADI 69  [Used lor AD converter input.
The AD converter is composed of a,ﬁ
HOLD,
PLLSTOD
i rwctlon
T INT | 66 ,
D——fe—
already set. Not :
instruction. !
EO1 7 Used for phas |
EO2 78  |reference sig: ' -
Output Ej?
) b~
] -
Input :
1
i
fhecomes active if the-FHOBFD pin i
S w1th the HOL DFN flag already :
Input ?_M_
|
[
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Continued from preceding page.
Pin Name | Pin No. Funetional Description /0 1/0 Circuit Type
RES 68 Used for the system reset request input,

The power up “L” level reset request signal must be
applied to this port for more than 75 milliseconds,
The reset “L” level start request signal must he
applied to this port for more than five fundamental
clock cycles.

XIN 1 These two pins are used for X'tal oscillation frequ
xour 80 ency (4.5MHz) input and output.
On-chip feedback resistor available.

TEST 2
TEST2 79 _
Vg pin.
Von 31,73 {Power source _
Yag 6
Oplions

Development support Lool system
+ EVAchip: LCT2EV30

5V/5A 24V/2V

SWITGHING | & PERSONAL GOMPUTER

REGULATGR
MBC-235
(BM-PO-AT.XT
NEC-PCSB

ote,
AS-232C
PROM WSRITER s oo

POWER SUPPLY

49 Varaion number 3.1 or groater
05 : M5-D0S
P P &R AAM &5(2KB
& TARGET 50PX2 J EMULATOR
to USER “FANGET (RE32)
SYSTERN. &~ =/

EVA GHIP
- L

EXT. TRIG

REAL TIME EMULATOR

6P
F A
-4

LED BOARD
for EMUCATION
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Instruction set for the LC7230 single chip controller

Abbrevistions : ADDIt : Program momory addroas{12 bils)

b
B

C

D
DL
]

 Horrow

 Bank number [ 2 bila)

r Carry

: Data memory address high{ Row addreas)(? bita)

! Data moemory address Low{Column address)(4 bits]

: Immediate dala{4 bita]

M ! Daln memory address
N ! Bil posilion[4 bits)
ri : Port number[4 bits]

r ! Gongrnl rogister(Q
snd DI H in each ook

i } Upersmd F | D ;
i et L ong unctional Descriplion
Al ¥ M | Add Mior
ADS v M | Add M to rthen skip if carry
=
'g AC r M | Add M to r with carry
ACS t Add M to ¢ with carry,lhon akip if carr
‘Z e L d P ¥
‘s
‘E Al M I Add lto M
3 .
£ | AlS M [ | Add [ to M,then skip if carry
Al M I | Add [ to M with carry
AlICS DH| DL |
sU DH b, Rn
sUS m DI tn
£
%‘ 58 { bH; DL Hn
3 A-(r)=(M}-b
£ 585 skip if borrow DH| DL En
&
&
3 Sl i+ {M)-1 Dl Do 1
g Ma-(M)~1
g {518 ekip il borrow DH| DL 1
w
Me(M)~I-b | oL l
M—(M)-T-b
skip if barrow BpuH| 1
_E r-M
2 ship i zero Ditl DL Rn
r~M J
E Skip it not borrow{r)2{M oy DL Rn
g M-t
2 ship if zero DH| Do |
g M-1
(3 akip il not borrow (M) &1 DH| DL 1
e
35 M+(MAI ol D 1
g2
3 g Me-(M}V1 DH| DL [
L5
3 | rxu P A Exclusive OR M with r () P V) DH| DL o
.'T.E. LD r | M [Load Mior r—(M) DH| DL Rn
§ 5T M r jStorertoM Me-(r} DR DL Rn
g Mave M 1o destination M
E MYRD] r M relerring o ¢ in the same row {DH.Rn]+~ (M) DH[ DL Rn
E Meove souree M referring lor
MVYR5 | M v to M in the same row M+([IH.Rn] mt| DL Rn
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i[z Memonte |1 Functional Descrlpti Operatlons Descripti Machine Code
nentenic \ retiol . -
let | 2nd unctional Lescription perR oS e PO s w13 12[11 10 98] 7864|3210
g MVSR | M M2 | Move M to M in the same row [H,DLI]+([DH,Dt.2] 1L 0a1d DH| Dia Dz
;§ MVI] M I Move ] to M M- | 1
IE PLL M r Load M to PLL reglsters PLLr +FPLL DATA 1
Test M bits,then akip il all bila
TMT M N apecilied are true ir M{N)=all ~1", then skip
E Test M bits,then skip if all bila
8.2 | TMF M| N apocilied are (alse it M(N)=nIt “0", thay
E JMP ADDR | Jumpio tho addreas PC=ADDHR
CAL ADDR | Call subroutine
E RT Relurn from subroutine 0B00
A
.E RT1 Return from inlerrupt IR )
g Test timer F/F
a3 ) TTM N then ehkip il it hes not bean set 0000 N
Eg Test unlock F/F
& = jTuL N then skip if it has not bezn sl 0000} N
g 55 N Set sintus register g000| N
. RS N Raesal etelus register onpon| N
g TST N Test slatus rogisler Lrwﬁ'_!_s_ 2 ¢god| N
A {rer N Tost atatus rogisier fal ga0al N
]I BANK | B 00000000
LCD M LCI{DIGIT}~M L1 roro & |0H DL DIGIT
E LCD{DIGIT)+PLA-M L1100t DR DL DIGIT
=
)
g M= (Port(P}} 1110|1 oips| DU P
£
§ {Port{P})=-M 11 LojlJfou)l L | P
g
B {Port{P) N~} 111l eoog P M
£
a {Port(P)}N+0 111 1jo1al P N
5 3 T?ii port big, then ekip if all bits {Port{P})N=all *1",
& apecified aro truo then skip 1Tttt oto P N
ent port Yite,then skip if all bits H(Port(P))N=all 0%,
d spocified are falsg then skip Frertfprr i P N
'Eﬁ? UCCWa-1 soo0ofocoifooon| 1
Qgg uce ‘3':*-1\\ Set [ 1o UCCW2 DCCW2-! pooo|o01lj000Q t
FrC N Fporl 140 cantrol FPC Latch=N poD1L|DOGO|ODCD N
CKSTP Clock stop Stap cloek if HOLD=0 0001 |00CQ1i00BD|0C0D
g DAC 1 Load M to D/A registers DAreg +-DAC DATA oooo0|0O0O10]|000Q] I
NOP cooo|loooofovanioooo

No operation
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