Ordering number: EN36538 ]

CMOS LS|
No3es3s [/ LC65102A, LC65104A

4-bit Single-chip Microprocessors

OVERVIEW

128 X 4-bit RAM, and 4 Kbyte ROM and 256 x 4-bit RAM, respectivel
controllers, audiovisual equipment and domestic appliances.

The LC65102A and LC65104A operate over a 2.7 15 610
A 30-pin SMFP is currently under developmer .

FEATURES

« 77 instructions
*  On-chip 2 Kbyte ROM and 128 >
(LC65104A)

cking Affjfbonverter
con‘vzrter and music generator

. LC65999 valﬁauon (;mp EVA800/850 emulator TB65XXX adapter board and LC65PG10X piggy-
back cdlmectar ev@uahon tools available

«  HALT/HOLD., standby functions

+ 2710 60 V supply operating range

*  30-pin SDIP and 30-pin SMFP (under development)
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LC65102A, LC65104A

PIN ASSIGNMENT
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PACKAGE DIMENSIONS
Unit: mm _
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LC65102A, LC65104A

BLOCK DIAGRAM

g

T 8 ¢ O U

VO bus

255(128) x
4.5t RAM Program
countar
Fl wR
Data Eight-level
painter stack

g

g

System clock,
controller

Regisler €

o5C1
0sce

419 MHz
ascillator

PADADO [e—]
PAIAD! ppo—s)
PAZADZ go—y| OPOA
PAVADIANTT . ol
| a¥:d
av- 8 8bit ADG
I
AVe
PBO/ADA/TACO Ma—w
)
PBU/ADSDATT Bhe— VO port B
PBZADESOR Me—)
PBOADYSTART =t
. L] ]
8-bit PWM DACY
E-bit programmablgl
prascaler
B-bit {14-bif) PWM
DAC/E-bit
inlerval mer
PEo 170 port E
PE1 le—»
PCO le—
P | 1D port C
PC2 le—»
|
PC3 H—n
PDO !O—D
FD1 B
PD2 B G port
PD1 He—»
PFO/SI B—]
PF1/S0 B— 10 port F
PF2SCK la—]
PFIIANTO We—n i}
8-bit serial
140 port
PFYINTO
PF/iNT1- I

Note

<—4 TEST

<+~ FES
«— VoD

gl V3§

AM and“ROM capacities

Description

'4-hit 140
and,ﬁﬁﬁ?

Nefmally HIGH

ort B multiplexed with A/D converter lines AD4 to AD7, D/A lines DACO
square wave pulse output SQR and standby control line START,

A/D converter reference voltage input

Ground

External crystal or ceramic resonator connection or external clock input

External crystal or ceramic resonator connection

5 V supply

System reset inpul. Normally HIGH

Test pin. Normally LOW
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LC65102A, LC65104A

Number Name Description
13 PFO/SI
14 PFI/S0 4-hit 1/0 port_F_multiplexed with serial input and output lines Sl.and SO, serial
15 PE2/SCK clock output SCK and interrupt request input INTO. Normally HIGH
16 PF3/NTO
17 PCo
18 PC1
4-bit 1/0 port C
19 PC2
20 PC3
21 PDO
22 PD1
4-hit 1/0 port D
23 PD2
24 PD3
25 PEO
2-bit 140 port E. Normal
26 PE1
27 PAC/ADO
28 PAVADT  |a-tit 1/0 port Admiltiptexe
29 PA2/AD2 interrupt input<INT1. No
30 PA3/AD3ANTY
SPECIFICATIONS

Absolute Maximum Rating:

Parameter Rating Unit
Supply voltage range 0310 7.0 v
TEST, RES and 0SC1 input voltage range: -0.3 1o Voo + 0.3 V
AV * input voltage rang ¢ -0.3 to Voo + 0.3 Y
iy —-0.3 to Vpp + 0.3 i
Vioy -0.3 to Voo + 0.3 v
Vioz -0.3 to 15.0 v
Vios -0.3 to Vpp + 0.3 )
lop1 =2t 10 mA
lopp 21t 20 mA
loat -2 to 10 mA
Ports C and D a'\?e{gv “gltput current per pin -
ranpe T loaz 2to 20 mA
Ports A, B, E and F average current per port _
range Zloat 24 to 120 mA
Ports G and D average current per port range Zlonz —20 to 100 mA

No. 3653—d/24




LC65102A, LC65104A

Parameter Symbol Rating Unit
30-pin DIP power dissipation Py 400 mw
30-pin MFF power dissipalion Po 200 mW
Operating temperature range Topg -40 to 85
Storage temperature range Toig
Recommended Operating Conditions
Vss = 0V, T, = 25 deg. C

Parameter Symbol
Supply voitage Vop
Supply voltage range Voo

Electrical Characteristics

Vop = 2710 60 V, Vs = 0V, T, = ~40 10 85 deg. € tinles;

Parameter

Symhol

Supply voltage

Standby supply voltage

Port £ and FO to F2 HIGH-level

input voltage (open-drain output) 133 v
Port E and FO to F2 HIGH-level Voo Y
input voltage (totem-pole output) °
Ports A and B HIGH-level input
voltage Voo v
Ports C and D HIGHevel | 135 v
voltage (open-drain outpu i
’ n-changiel transistor OFF 135 v
jannel transistor OFF,
Ports C and D HIGH-ével inp fo = 45 10 6.0 V 0.70Y0o Voo v
voltage (totem-pole sutput) :
n-channe! transistor OFF | 0.75Vpp Voo v
n-channel transistor OFF, ‘
external oscillator input. | 0.80Vpp Voo v
See figure 16.
Vop = 45 to 6.0 V 0.80Vop Voo v
Vop = 1810 6.0V 0.85Vpn Voo v
n-channel transistor OFF,
Voo = 4.5 to 60 V Vss 0.20Vo0 v
n-channal transistor OFF Vss 0.15Vop v
n-channel transistor OFF, v 05 Vv
Ports A and B LOW-level input v Vop = 45t 6OV 58 '
voltage L2
n-channe! transistor OFF Vss 0.35 v

No. 3653—5/24




LC65102A, LC65104A

Rating .
Parameter Symhol Gondition Unit
mih typ max
n-channel transister OFF, v
Ports C and D LOW-level input Vi Voo = 45 t0 60 V 58
voltage 3 :
n-channel transistor OFF Vss
Voo = 45t0 60V Vss
START LOW-level input voltage ViLg
Vop = 18to 60 V Vss
n-channel transistor OFF,
external oscillator input. Vs
0SC1, RES, PFY/INTO and INTT fe; t"ggfg o Yoo =
LOW-level input voltage. See Vits 2105
note 1. n-channel transistor OFF,
external oscillator input,
Ses figure 16.
Voo = 45 to 60 V
TEST LOW-evel input voltage Vis
Ports A, B, C, D, E and F _
HIGH-level output voltage Vont .Iv?H '_—fg ::q 5.0 v
(totem-pole output) o =%
Ports A, B, C, D, E and F
HIGH-level output voltage v
(totem-pole output)
)
Ports A, B, E and F HIGH-level
output voltage
- 05 v
- 1.5 v
Ports C and D LOW-level output
voltage
- 05 v
Port F, INTO, INT1, RES and
START hysteresis valtage. 0.1 - v
See note 1. _ ‘
i . [n-chanp; ',voulput
il apot curmnt el I N N
(open-drain output) . A, Vi = 135 V
Ports A and B, anﬂ FB m-channel output
HIGH-level mpuLwcwrent /4| ransistor OFF (includes _ - 10 A
(open-drain ou:tpu’t) oultput transistor leakage ’
nd 5 current), Vi = Voo
Vi = Von - - 10 uA
Vi = Voo - - 10 pA
n-channel output _ _ -
transistor OFF, V| = Vgs t0 KA
LOW-level |nput curr’ém, n-channel output . _ A
{totem-pole output). Iz transistor OFF, Vi = Vss| ~'° 05 m
See notes 1 and 5.
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LC65102A, L.C65104A

Rating .
Parameler Symhol Candition Unit
min typ max
RES LOW-level input current lia Vi = Vss -60
0SC1 LOW-level input current liLa Vi = Vs -10
fose = 4 MHz,

| divide ratio = 111, _
ODOP1 oo = 0.95 pis,
Vop = 45to 60V

fosc = 4 MHZ,

Iobor2 divide ratio = 172,
tcy[: =19 HuS,

Vpp = 40 o 60 V

fosc = 4 MHZ,
Operating current consumption. | divide ratio = 1/32,
See note 4. ODOR3 Leye = 305 ps,
Vop = 2.7 V

fusc = 400 kHZ,
Inoops a‘xd: ;%nil; ", mA
Voo = 4.0 to 6.0
fosc = 400 kHz
Ibboss dl\nde ratio = WA
lopsT 15 mA
lppsr2 560 HA
Standby current consumption. 15 mA
See note 4.
300 pA
1
10
#| transistor OFF, 8 12 30 k2
Vop = 3V, Vi = Vsg
Voo =5V, Vi = Vg

5. Includes INTO; “INTI and START
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LC65102A, LC65104A

Serlal interface

Vop=41t06V, Vs =0V, T, =40 to 85 deg. C

Rating .
Parameter Symbol Condition - 7 Unt
min HIgX:
Input eclock (SCK) period teweyt 08
Output clock (SGK) period fekeve See figure 19. 20 x tye
Lrlﬁ:;\;'(ﬁ%k (SCK) LOW-evel texL See figure 19. See note. 0.3
Output clock (SCK) LOW-level .
pulspewigtﬁc (5CK) eve tokL2 See figure 19.
Input clock (SCK) HIGH-level .
pu%:ev:ic?t?n (SCK) HIGH-leve fokns See figure 19. See note.
Qutput clock {SCK) HIGH-leva! ,
plzjlgeuwigtﬁc (5CK) HIGH-eve tokHe See figure 19.
S data setup time tick Referenced to SCK
fising edge.
§l data hold time tca See figure 19.
Relferencecl to C
S0 propagation delay texo fs%lh';% gg?;_ &Iﬁll‘oaa.
See figuré 9.

Note

Rating

Parameter Unit

min typ max
Input frequency 40 - 1,000 Hz
Input voltage 10 - 24 Vop
Detection error - - 100 my
- - 40 kA
-40 - - HA
0.3 x Voo - 0.7 x Vpp ¥
- " xoész ) B v

No. 3653—8/24



LC65102A, LCE5104A

Self-exclting oscillator

Vop = 2710 6.0 V, Vss = 0 V, T, = —40 to 85 deg. C unless noted otherwise

Rating
Parameter Symhol Candition
min typ
See figure 14. _ 9
Crystal resonalor frequency fosox See nole 1. 41
Crystal oscillator start delay tvxs See figure 15,
See figure 14.
Ceramic resonator frequency Toscer See note 1.
Ceramic oscillator start delay tmcrs See figure 15.
Instruction cycle time toye See note 1.
External oscillator frequency fxosc See note 1. MHz
Voo = 45 t0 6.0 V.
twosccH , ns
External oscillator pulsewidth See figure 16.
twoscoL See figure 16. ns
External oscillator rise time toscr ns
See figure 167 30
External oscillator fall time toscr ns
Notes

1. The frequency is limited by the supply gﬁage,c ime and frequency divider ratio.

2. Oscillator constants are listed in table 3

A/D convetter
VDD = 50 A" ilO%, Vss =

Rating )
Parameter Unit

typ max
Resolution 8 - bit
Absolute precision 1 12 Ish
Zero-scale arror - 1 Ish
Full-scale error - +1 Ish

A1 1A conversion

peed = 26 x Uy 24 - 312 us

1(loye = 092 10 12 pis)

1/2 conversion
speed = 51 x fye 40 - 612 [Tk
(tye = 0.92 to 12 us)

AV - - Voo v
Vss - AV > v

AV *+ = Vpp,

W v 75 150 300 KA
Av - - AV ¢ v

Includes output

_ OFF-state leakage - - 1 HA
Analog input current In current, Ya = Vop
Vai = Vss -1 - -
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Comparator
Voo = 5.0 V +10%, Vss = 0 V, T, = —40 t0 85 deg. C

Rating .
Parameter Symbol Condition . Unit

Comparison precision Veecon ﬁgi Z gz:
Threshold voltage ‘ Vrroon
Input voltage Vincow

AV +
:\

Input reference voltage

111 comparison
toye

{toye = 0.92 to 1

Comparison lime to
1/2 comparison

toye
(tcyc = 0.92 to

INSTRUCTION SET

Abbreviations

AC Accumulator
ACt Accumulator bit
CF Carry flag
CTL
DP

E

bFn
GP(DP)
Ioto I
M
M(DP)
MSTEN
P(DPL)
pPC
STACK

t, & which specifies the bit within the addressed nibble as follows.

to Bit
0 Do
1 D4
0 Dz
1 D3

Working registers

Zero flag

Indicates memory or register contents
Transfer in indicated direction

Add

Subtract

AND

OR

XOR

L <> |

No. 3653-—10/24
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Instruction code
Cods Description Qperation Flag Bytes Cyclos
D7ID&|D5INIDS|D!|D1|DG
Accumulalor
CLA Clear AC. See note 1. AC « 0 zF
CLe Clear CF CF D CF
§7C Set CF CF «1 CF
CMA  |Complement AC AC — (AD) il
INC Increment AC AC « (AC) + 1 ZF | CF
DEC | Decrament ac AG « (AD) - 1 ¥ | oF
ACO « (CRACH 4+ 1
RAL Rotate AC left through CF  ACr). OF e {ACY) 2F | CF
TAE Transfer AC 1o E E « (AD)
XAE Exchange AC with E (AC} & (B
Memary
INM Increment M M(DP) & [M{DP)] + 1
DEM  |Decrement M M{DP) « [M{DP}] - 1
SMB bit |Set M data bit M{DP,B1Bg) « 1
RMB bit |Resst M data bit M{OP.B1B0) « 0
AD  {Add M 10 AC AC « (AC) + [M(DPY]
A0G  |Add M to AC with cF AC & (AC) + [MIDP)).
+ (CF}
DA |Decimal adjust AC in addition AC e (AC) + B 1 *
Das Decimal adjust AC in subtraction 1 1
BXL  |Bxclusive OR M with AC L 1
AND AND M to AC 0 a 1 1 i 1 1
OR OR M with AC 0 0 1 Q 5 1 1
Compare AC with M. 1 [ q
M [See tavia 1. Pt
Compare AC wilh immediat i} 1 1 0 0 2
Cl dato Seo table 2. 0 13 12 14 (li] 2
L 0 1 1 0 0
CLI data |Campare DPL with 1 I3 I2 4 6 2 2
Lt data - I I - 1 1
i 0 0 0 0 1 0 1 1
AC « fMEP) 7 0 o | oo ] o] 1 1 1
K M(CP)]
’%Eﬂ — (OPH) ¥ ZF 1 0 0 Mz | My Mo 1 2
QizM1My
(AC) harr {M(DF}] 7F 1 0 0 0 0 0 1 2
‘mcrement DPL. Thé'2¢f0 flag s [(AC) e [M(DPY] ¥ 1 4 1 1 1 0 q 2
eldrmined by $hé oontents of the [DPL « (DPL) + 1
Gata, pointay oW nibble.
Exchangs“AC, with M, then decre- | -
X0 meat DPL. The zero fag is (AC)  [M(DP)] 7 1 1 1 1 1 1 1 7
determined by the low nibble of | DPL e (DPY -1
the data pointer.
Read fable data from program ACE e>AOM (PCh. 1 3 2
RTBL ROM EAG) 0 i) 0 0 1
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Instrucllon code
Code Description Dperation Fiag Bytes | Cycles
DTIDElDSIMIDZ!II’J!lNlDD
Data pointer manipulation
Load DPH with zerc and DP| with |DPH « 0
L0Z data immediate data, respectively. DPL « lal214lg 1
LHI data |Load DPR with immeciate data DPy « Igl2i1tp Q
IND Increment DR DPL « (DPY + 1 ZF 1
DED Decrement DP_ DPL « (DPD - 1 2F 1
TAL  |Transter AC to DPL DPL « (40) [
TLA Transfer DPL 1o AC [AC) « {DPL) F 1
XaH  |Exchange AC with DPR (AC) < {DPH) ¢
Warking register
XAy
ﬁ? E:change AC with working register 5:8 :Ex?;
XA2 t {AT) ea[bAZ)
A3 {A0) —(bA3)
XHa Exchange DPH with working 1
XHo rogister bH {DPH} e (bHD)
XH1 0 2 {(DPH) e(bHY} 1
¥ Exchange DPL with workin 1
XL register bL, ? {0PL)  +(bL0)
x| 2 (07D el 1
SRBA | Set register hank address RBF « I1lp of SB 1
manipu]
SF8 flag |Set fiag bit B1 | Bo 1 1
Clear flag bit. The flags are orga-
nized in 16 x 4-bit nibbles from
RFB flag |OFOH te OF3H to 3FCH to 3FFH, Ba | B2 | BY | Bo 1 1
The zero Hag is determined by lbe
contents of the specitied nibble.
Jump in the current bank. The
JMP adar | Pank changes when a JMP 0 1 |Pioy P [ Pg 2 2

instruction is followed by a BANK Pg [ Pa | P2 Pt | Fo

instruction,

Jump in the current pag Ll 1 1
JPEA by E end AC . * ! ! 0 ! 0
CZP addr |Call subroutine inthezero p 1 Py I P2} P1 | P 1 1
0 1 P10 Py P8 2 2
P4 | Pa | P2 | P | Po
0 0 0 1 1} 1 1
0 0 0 1 0 1 1
PCy1 « {PL11} 1 i 1
GP(DP) 1 1 1 1 1 1 [
RBF « 14lg ¥} 1 1 ] 0 1 Iy l+} 1 1
Branch
Branch on AC bit# immediale data
PCT 10 0 « [
toand ty is aqu‘ed to BA, . ] 1 1 1 0 0 1 0 2
Which s-followed: 2y the program :EP3P51P4 PaPaPiPy it Py | Ps | P5s | Pa | Pa | P2 | P4 Po 2
coulite: brare ‘uddrass Ppto Py MM =
Branch on no AC bit. Immediate
cata ty and t{1 is appended to PC? t0 0 « 0 0 1 1 0 0 Y 0
BNA; addr {BNA, which is followed by the P7PgPsP4 P3PaP1Py if 2 2
program counter branch adcress |[ACt = 0 Pz Pe Ps P4 Pa P2 P ko
Pg to Py.-
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Instruction coda

Cads Description Operatlon Flag Cyclos
D7 | D6 | OS5 | D4 | D3 | D2 | D1 Dd
Branch on M bit. Immediate data
. PC7 10 0 «
o and t1 is appended 1o GM, :
BMt addr which is followed by the program m?gppﬁpt" )FF%HPU L
counter branch address Pg to P7. o) =
Branch on no M bit. Immediate
. data t and {1 is appended to PC7 10 0 «
BNMYy addr | BNM, which is followed by the P7P§P5P4 P3P2P1Pp il
program counter branch address | [M(DP.tytg)] = G
Pg to Py,
Branch on port bit. Immediate PC7 to ¢ &«
BP: addr data tp and {1 is appended 1o BP, | P7PgP5P4 P3PgP1Pp if
t which is followed by the program |[P(OP(t1i0}) = 1 or
counter branch address Pg to P7. |[GP(DPtetn)] = 1
Branch ¢r no port bit. Immediale
p PC? 1y 0 «
data 10 and t1 is appended lo :
BNPt addr |BNP, which is followed by the Fr-‘?(?)sppiptq ):’3?20"1;0 '1
program counter branch address [GP(DH ? ) . 0
PO fo P7. 1
PC7 10 0 «
BC addr |Branch on CF P7PsPsPa PaPePiPg if
CF=1
PC7 ta 0 «
BNC addr [Branch on no CF PzPgPsP4 PyP2P1Py it
CFcD
PC7 to 0 «
BZ addr |Branch on ZF P7PsPsP4 PaPaPiPp it
=1
PC7 10 0 «
8NZ add® {Branch on no Zf P7PgPsP4 P3PaP1Py it
ZF=10
Branch on flag bit. Immediate data
ng, ni, n2 and n3 is appended to |PC7 16 Q « 3 ng n ng
BFy addr |BF, which is followed by ihe P7PgPsP4 PoPoP; e |es | ro 2
program counter branch addréss [bFp = 1
Po to Py,
Branch on no 1lag bit. Immediate
data ng, n{, n2 and n3 is PC?
8NFn addr |appended to BNF, which is P7PgE ,;4 gg ;g S: ;g 2
followed by the program counter |bFy
branch address Pp to P7.
Iﬁ.puﬂnutm
P input port to AC b 0 0 1 1 0 0 1
0P |Output AC to port o[t |1 ]Jojalo|o}1 1
o |Set port hit. The 2
5PB it register £ are logt 0 0 0 0 0 ! B | B
APB bit * o fo [ 1 ]Jofo |1 [Br]a& 2
Miscellaneous
A
; CTL, B3B2BABg « 1 0 0 1 0 1 1 0 0 2
SCTL bit of MSTEW « 1 1o o] o lesye|e |6
8382848y « D 0 0 1 0 1 1 0 0 9
| 6r MSTEN «- 0 * 1t folo |1 |8]|e|68e|6
at, Hold 11t le sl ]o 1
No operalion 0 0 ] 4} [H | 0 0 1

r.L1 and CLA instructions are executed in succession, subsequent instructions are NOPs.
0060B to 1000B
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Table 1. Magnitude conditions

Magnilude condition CF I
[M(DP)] > (AC) ] 0
[M(DP)] = (AC)

[M(DP)] < (AC)

Table 2. Magnitude conditions

Magnitude condition
lalal1lg > (AC)
lalzlda = (AC)
lalalily < {AC)

USER MASK OPTIONS

The following user-specified mask options are available!

Osclllator Clrcuit

«  Ceramic resonator
*  Crystal resonator
» External oscillator

System Clock Dlvide Ratlo

The 1/1 or 1/32 frequency divider rauef mask
The 1/1 ratio is used for the 390 H
The 1/32 ratio is used for th

Precautlons

AC- Ze’ro, crossmg'Detector or Schmitt Trigger Input

The bldlI‘BCflOJla _ﬁort F bit (PF3) and interrupt request 0 (INTQ) are multiplexed on PF3/INTO0. This mask
option allows the INTO line to connect to either a Schmitt trigger input circuit or an AC zero-crossing
detector circuit as shown in figure 1.
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sSw2
PF/INTQ w1 o | Schmit i
— o input '\ .
b b
AC zero-crossing
detector
P/\n Port input

Figure 1. AC zero-crossing detectors

Open-draln or Totem-pole Output

I/O port output drivers can have either open-drain or totem- pojge conﬁ‘

figures 2 and
3. I/O port outputs should be tied LOW if open-drain omput is,

ghtained hersin are intended for use in surgical implants, life-support systems,
HG!iBar power control systems, vehicles, disaster/crime-prevention equipment and
‘hlch may directly or indirectly cause injury, death or property loss.

products described or contained herein for an above-mentioned usa shall:
ponsibility and indemnify and defend SANYO ELECTRIC CO., LTD., its affiliates,
igs7and distributors and all their officers and employees, jointly and severally, against any
_ d all,ﬁfanms and litigation and all damages, cost and expenses associated with such use:
@--Not |m’psse any responsibility for any fault or negligence which may be cited in any such claim or
mgatlon on SANYQ ELECTRIC GO, LTD, its affilates, subsidianes and distrbutors or any of
thejr: ‘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. SANYO belisves information herein is accurate and reliable, but no guarantees

are made ot implied regarding its use or any infringements of intellectual property rights or other rights of
third parties,
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000CH N

OFFFH = = = — = — o e e - Program code area
{4 Kbytas)

OFFFH
1000H
1001H
1002H
1003H Cptional code area
1004H
1005H
1006H
1007H

FAW

Note

Main clock
00 Ceramic filter

01 Crystal oscillator
10 Reserved {do not use)
11 External clack

Sub-clock
0G Setto 0O

Port G output after reset
o LOW

1 HIGH

-

Port D output altar raset
0 LOW

1 HIGH

-

Watchdog timer function
0 Ne

[

1Yes

AC zero-grogsing detector Input
0 INTD

-

1 AC zero-crossing Input

Figure 5. Bit allocation
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msh Isb
Lofofofefofo e ]
1001H w x Y System clock lrequency divider
I | 1alio atter powar-ON reset
Setto 00 0 1/32 elock mode
I— 1 141 clock mode
Figure 6. 1001H
msb sk
PAs | PA2 | PAT [ RAD ]
1002+ n 1 i 1 ]
| Port A output
msh Isb

| PB3 I PB2 | PB1 I PBO '
10034 L1 1 I 1

[ !

- 01 MOS lotem-pole

U} Reserved (do not use)

Port D output
00 n-channel apen draln

01 MOS totem-pole

Reserved (do not usse)
N

Figure 10. 1005H

Port E output
Q0 n-channel opan drain

01 MOS totem-pole

Reserved (do not use)
11

Figure 11. 1006H

No. 3653—17/24



LC65102A, LCG5104A

trisb Isky

CE [ [# %]

I Port F output
00 n-channsl open drain

1007H

01 MOS totem-pole

10} Raservad {do not use)
11

Figure 12, 1007H

DEVELOPMENT SYSTEM

The development system available for the LC65102A and LC65_,,1" A coﬁ%ﬁ riseS the “foll wing aids.

«  LC65104A/LC65102A User's Manual .
+  EVABS50/800-LC651XX/2XX/3XX/4XX Development Toodls Mangal
= Development tools

Development Tools

The development tools comprise an MS-DOS basgr:’[ ross- 6T, (LCOSS: XE) for program develop-
: ' and emulator (EVA-800 or

eviluation s shown in figure 13.

2. Upgrades of the EVA-800 or EVA-850 emi
the emulator name. :

EVA-800 or EVA-850
emulator

2764, 27128
EPROM or equivalant .

Function
ewitchee

EVABOOA50 + TRES XX2XXr30 XK
evaluaton board

LC85PG10X
piggyback connector

TB3cS
adapler boand

Figure 13. Developmeni system components
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LC65102A, LC65104A

Evaluation Notes

The following guidelines should be observed when evaluating programs for the LC65102A/LC65104A
using the LC65999 and the LC65PG10X.

Selection

RAM capaclty

The RC and RC2 pins are used to select RAM capacity. The LC65102A has a 1
LC65104A, a 256 x 4-bit RAM. The evaluation chip can have either.

Stack nesting

The STC pin is used to select the number of stack nesting levels. The
eight levels of nesting,

Ports C, D, E and F output configuration

Ports C, D, E and F have 15 V breakdown-voltage, medium- cufrent dr
the evaluation too! is used 1o select the I/O configuration of ] ports C
high voltage or n-channel. Port F output drivers PFQ to ]
when masked for the totem-pele configuration, and ou
configurations,

breakdowm voltage I,IO cncuns
“either 10t8m-pole or open-drain

Mask options

Oscillator circult

The four bits of port C and D cgq_ be spegifi
pin is used to select the leyé for P

I open-drain configuration for each output. All evaluation chip ports ha}ve
. Pull-up resistors of 10 k2 should be connected to the ports on the simulation

Pull-up résstor, cenfiguration

The evaluation afid simulation chips have open-drain outputs which require external pull-up resistors. When
the outputs are LOW, there is continuous current drain through the pull-up resistors. No external pull-up
resistors are required and only leakage currents flow in the output transistors if the totem-pole output option
is selected for volume-produced chips.
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QOsclllator circult

The circuit design and characteristics for evaluation chips differ from those for volume-produced chips. As a
result, wiring capacitance may lead to unstable oscillation.

The external components should be trimmed as necessary to obtain stable oscillation,-

Operating requirements

Detailed. evaluation of the frequency characteristics and current consumption shou
engineering samples ES and commercial samplcs Cs.

DESIGN NOTES

Resonator Co1 Coz Unit
4.194304 MHz crystal 18 18 pF
33 a3
CST4.00MGW. See note 3, None | None
'KBR-4.0MS R 3 pF
KBR-4.O0MES. See note 3. None None
POF-4.00 33 33
_ CSB40OP 330 330
7 # Kyocera KBR-400B 330 330 pF
Fujicera POE-400 330 330

1. Values of CO1 and CO2 (including wiring capacitance when installed) should be within £10% of
specifications.

2. CL is the resonator’s built-in capacitor value

3. Three-pin resonator with built-in capacitor
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Figure 15. Oscillator start delay’

Note

Test point

Figure 18. Serial output load
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LC65102A, LC65104A
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Figure 21. AC zero-crossing timing

-

Sync delay =0 to 1 clock cycle

Figure 22, AC zero-crossing sync detay
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PROGRAMMING NOTES
The following guidelines should be observed when developing programs for the LC65102A/LC65104A.

System Clock Functions

System clock mode

changed if the 1/1 frequency divider ratio after reset option is selected.
*  Clock 1/1 mode (Ly. = 0.95 ps)

*  Clock 1/2 mode (tye = 1.90 ps)
* Clock 1/32 mode (ty. = 30.6 ps)

1]

Notes

1. These values apply for a main clock frequency of 4.19 M
2. A clock signal must be supplied at system startup.

System clock switching mode

The system clock source is selected by the clock mode flags a two-bitdgéation in the control

register. The default system clock frequency divider

Clock mode tlags (CMF)

0 Main clock x 1/32 {default on m“s_gt)

1 Main clock x 1/1. See note

2 Main clock x 1/2

3 Do not use

1. Ensure that the clock oscﬂlator
The mode change occurs at\_a ‘maxis

default.

Standby Modes

ction when the standby control register SLPF flag is 0 invokes HALT mode,

However it to a NOP (no operation) instruction under the following exit conditions.

*  Reset

* The PBSISTART line goes HIGH while WG2 = 1.

* The interrupt release signal goes active while WG3 =

*  The 14-bit frequency divider overflows. Normal operation commences after a maximum of 0.5 seconds
if a 4,19 MHz clock is used.
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HOLD mode

Entry

Issuing the HALT instruction when the SLPF flag is 1 invokes HOLD mode.

set to 1/128 of the oscillater clock.

Exit

HOLD mode is exit when on¢ of the following conditions occur.

«  Reset
+ The PB3/START line goes HIGH while WGI1 =

Watchdog Timer

should be observed.

*  Write a routine in the program that resets the TBF flag penodl
should be written so that the insiruction that resets the' FB
timeout interrupt request signal is generated.

Select a timer divide ratio

L 't enable ._ﬁag The desired interrupts can be enabled by
setting the appropriate ﬂa&s ﬁlf is ng accesg mulnple bits simultaneously using the SCTLO

to 7 instructions. All flags are clods ¢

"a pss’udé port. Individual flags are selected by semng the

* The interrupt flags’ afé con 13‘4};@&
i ying them to the interrupt request register. When a BANK

correspondmg accumulatcm iand cop

. Eacbflmerrug; ;
. A BANK i
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