[ Ordering number: EN 3410C |

CMOS LSl
LC58E68

4-bit Microprocessor

with Built-in EPROM and LCD Drivers

Overview Pin Assignment

The LCS8E68 is a 4-bit microprocessor with built-in 16
Kbytes of EPROM, 1 Kbit of RAM and LCD drivers. It
can perform most of the functions of the LC586X series
single-chip microprocessors, making it ideal for 8o s
prototyping systems based on these devices.

The LCSSE68 f dditional 224 bytes of s == ==l
c eatures an addition yies o CUPY 1= —T— 8EG1e
EPROM containing the configuration option data. e == ==t
Configuration options include input and output con- ﬁ,\% —_ == §§§i§
figurations and oscillator selection. Input configuration mﬁ‘ﬁ == == 2?3{5
options are LOW-level hold transistor, HIGH-level hold N LossEss ——— seau
transistor and no hold transistor enabled, and pull-up vt ==
and pull-down input transistors. Output configuration e = =
options are LCD driver and CMOS, p-channel open- pra—— =g
. . ———]
drain and p-channel open-drain general-purpose outputs. A= —— %o
. N . Voo N —/—x—1 gga1
The oscillator options are ceramic filter, crystal, and Voo =] == TSTAPP
. vss —r—] F=— N¢
both ceramic filter and crystal, VoD =T F—— Na

24 41
e oSHBAs (Y EROM. cn o 1 T

programmed using a general-purpose PROM program- 2
mer and an adapter board. Eg

The LCS8EGS operates from a 3 or 5 V supply and is
available in 80-pin QIPs.

Package Dimensions
Features

Unit: mm
e Compalible with the LC3586X series mask ROM

devices 3152A-QFC80C

16-Kbyte program EPROM
224-byte configuration EPROM
1-Kbit RAM
LCD drivers
3 or 5 V supply
80-pin QIP

SANYO Electric Co.,Ltd. Semiconductor Business Headquarters
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11795TH (ID)/7142JN No. 3410—1/19



LC58E68

Block Diagram
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LC58E68

Pin Functions

Number Name Function
1 COM2
LCD common outpuis
2 CoM1
3 CUP1
LCD drive bias circuit capacitor cannections
4 Cupz
5 RES Active-HIGH reset inzut
INT/OE Multiplexed interrupt request (INT) and EPROM outpu! enable (OE) input
7 S01/A08
8 SO2/A09 Mulliptexed 4-bit inpuvoutput port SO (SO1 to SO4), serial port (SO1 to $03) and EPROM
9 SOVAI0 address inputs (A08 fo Al1)
10 SO4/A1
A Al/A12
12 A2/A13 ; o . )
Multiplexed 4-bit inpuvoutput port A (Al lo A4}, EPROM address inputs (A12 to A14) and chip
13 A3/A14 enable input (CE}
14 A4TCE
15 P1/D4
16 P2/D5
Multiplexed 4-bit inpu/output port P (P1 fo P4} and EPROM dala bus lines (D4 to D7)
17 P¥D6
18 P4/D7
18 XTOouT
Crystal oscillator conrections
20 XTIN
21 VDD2
; LCD drive bias supply capacilor conneclions
22 VDD1
28 VSss Ground
24 VoD Vollage supply
25 CFIN
Ceramic fller oscillaler connections
26 CrOUT
27 S1/A00
28 S2/A01
Multiplexed 4-bit input port S (St to 84) and EPROM address inputs (AOO fo A03)
29 S3/A02
a0 S4/A03
31 K1/0o
32 K2/D1 :
Mulfiplexed 4-bit inpuvcutput port K {1 to K4) and EPROM data bus lines (D0 to D3)
33 Ka/D2 :
34 K4/Da
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LC58E68

Number Name Function
35 M1/A04
% M2/ACS Multiploxed 4-bit inpu/output pot M (M1 1o M4), EPROM address inputs (A04 lo AO7) and timer
a7 M/A0S 1 and 2 extemal clock inpuls (M3 and M4)
38 M4/AQT
39 N1
40 N2 .
Multiplexed 4-bit, open-drain output port N (N1 to N4) and alarm signal output (N4)
41 N3
42 N4
43 TSTNVFPP Multiplexed test inpul (TST) and EPROM Vee supply (VPP)
4 b 78 SEG1 to SEG35 LCD segment drivers or general-purpose outputs
79 cOM4
LCD common oulpuls
80 COM3
Specifications

Absolute Maximum Ratings

Parameter Symbol Ratings . Unit
Supply voltage range Vpo max ~0.3t0+60 v
LCD supply vollage 1 range Voot —0.3 b Vop v
LCD supply vollage 2 range Voo2 -0.3 to Vop v
XTIN and CFIN input voltage range Vin 0 lo maximum generaled voltage v
\F:oolrt; es'rabr(;g eP. SO and A, and RES, INT and TST input Vo 03 16 Vop + 0.3 v
XTOUT and CFOUT output voltage range Vo 0 to maximum generaled voftage v
T B0 b o S o 05 1+ 03 v
Port N open-drain output voltage range Vos —0.310 +13 '
Porl N output cument range lot -10to +15 mA
Ports K, P, M, SO and A output cument range loz 510 +5 mA
Zc:;soij;ps. cMurreSn? ra};gznd N, and SEG1 o SEG 35 Slo 70 10 70 mA
Power dissipation Po 500 mw
Operating temperalurs range Topr 10 to 40 °C
Storage temperature range Tatg —5510 +125 °C
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LC5BE68

Allowable Operating Ranges

T.=25°C
Parameter Symbol Ratings Unit
Supply voltage range with LCD disabled. See nots 1. Voo 2810 55 v
Supply vollage range with stalic bias. See nole 1. Voo 28 1o 55 v
Supply voltage range with Y2-bias. See nols 2, Voo 28 1o 65 v
Supply voltage range with Ys-bias. See note 3, Voo 28 to 65 v
Minimum data retention voltage. See nole 4. Vor 28 to Voo Y
Notes
1. Vnm = VDDZ = VDD
2. Vopi = Vopz = '2 X Vpp
3. Voo = ¥ X VDD, VYop2 = Yy X Vop
4. Oscillator apd all intemal circuits halted
Electrical Characteristics
Vpp = 28t0 3.2V
T, =25°C
Ratings
Parameter Symbol Conditions Unit
min typ :
Vop =3V,
€1 =C2=01pF
Yzbias, - 15
b = 32.768 KHz
See figure 2.
LCD supply voltage 1 Voo v
Voo =3V,
C1 = C2 = 0.1 pF,
Ya-bias, - 1.0
fum = 32.768 kHz.
See figure 3.
Vop =3V,
C1 = C2 = 0.1 pF,
LCD supply voltage 2 Vop2 Yixbias, - 20 v
et = 32,768 KHz.
Ses figure 3.
Voo =3V,
fem = 32 kHz,
Cy = 20 pF, B 5
Z =25k,
halt mode, "-bias.
Ses figure 4.
Voo =3V,
fua = 38 or 85 KHz,
Supply current oo Cq = 10 pF, _ 10 KA
Z. = 25 kQ,
halt mods, '-bias.
Ses figure 4.
Voo =3V,
1cu = 400 kHZ.
Ceg = Cot = 330 pF, - 150
hall mode.
See figure 5.
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. Ratings
Parameter Symbol Conditions Unit
min typ max
Voo =3 V,
for = 1 MHz,
Supply curent oo :;lwt = o((:!d = 100 pF, - 200 - pA
mode,
See figure 6.
Voo = 3,
Supply leskage current oo standby mode. - 1 - KA
Seo figure 1.
Ports S, K, P, M, SO and A, and _
INT LOW-level input voliage Vit 0 0.3Voo v
Ports 8, K, P, M, SO and A, and _
INT HiGH-level input voltage Vin 0.7Voo Voo v
RES and CFIN LOW-level input _
voltage Vi o 0.25Vpp v
?jgg:nd CFIN HiGH-level input Vine 0.75Vpp - Voo v
Ports K, P, M, SO and A - -
LOW-lavel outpul voilage Vouz low = 400 yA 02 05 v
Ports K, P, M, SO and A ) _
HIGH-level output voltage Vont low = 400 A Voo - 0§ | Voo - 02 B v
Vi = Vss —1 - - )
Ports 8, K, M, SO and A, and _ ‘
INT input leakage current Heak Voo =3V Vi = Voo _ _ { A
Port N LOW-level output vollage Voul gL = 10 mA - - 0.5 v
Port N oulput leakags curent lreak2 Voy = 105 V - - 1 HA
SEG1 1o SEG35 CMOS LOW-leval - _
outpul vollage Vous loL = 100 pA - 05 v
SEG1 fo SEGAS CMOS HIGH-lavel _
ou!pu@ vollage Vona loy = —100 pA Voo — 0.5 - - v
SEG1 to SEG3S p-channel _
RIGH-level oulput voltage Vors lou = ~100 uA Voo - 05 - - v
SEG1 1o SEG35 p-channel oulput _ _ _
lsakage current heaka Vo=0V ! A
SEG1 to SEG3S n-channel
LOW-level output vollage Vou low = 100 pA - - 05 v
SEG1 to SEG35 n-channel output _
leakage curent heak Vo = Voo - - 1 pA
Static-bias SEG1 to SEG3S _
LOW-leve! oulpul voltags Vos lou = 20 pA - - 02 v
Stalic-bias SEGY lo SEG35 _
HiGH-lsvel output vollage Vons low = —20 pA Voo — 02 - - v
E;I:Q-:las COM1 LOW-lavel output Vous lot = 100 pA _ _ 02 V‘
ic-bias CO -
‘?;;g;elas M1 HIGH-leve! output Vors low = —100 A “Vop — 02 _ _ v
Yf-bias SEG1 to SEG35 LOW-level
output voltage Vour loL = 20 pA - - 0.2 v
Y-bias SEG1 fo SEG35 HIGH-lavel _
output voliage Vars low = 20 pA Voo - 02 - - v
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Ratings
Parameter Symbol Conditions Unlt
min typ max
fobias COM1 to COMd4 LOW-level _ _ _
output voltage Vois lo = 100 pA 02 v
Yrbias COM1 1o COM4 MID-evel v, lor = 100 pA or (Voo + 2) _ (Voo + 2) v
output vollage oMt low = ~100 pA - 02 + 02
Y2-bias COM1 to COM4 HIGH-level _ _
output voltage Vour low = =100 pA Vop ~ 0.2 - v
Ys-bias SEG1 to SEG35 LOW-level _
output voltage Vots lou = 20 pA - - 02 v
lor = 20 nA or (VDD + 3) _ (VDD + 3) v
Yrbias SEG1 to SEG35 MID-level Vouz lo = 20 pA -2 + 02
output voltage oL = 20 pA or @Vop + 3) ) (Voo + 3) v
lon = =20 pA - 02 + 0.2
Yr-bias SEG! to SEG35 HIGH-level _ _ _
output voltag Vong low = ~20 pA Vop — 02 v
fs-bias COM1 to COM4 LOW-level - _
output vollage Votio loL = 100 pA - 02 v
lo. = 100 pA or Voo + &) _ (Voo + 9) v
Yybias COM1 to COM4 MID-level Vous low = -100 pA - 02 + 02
ouput vollags lo, = 100 pA or (2Vop + 3) ] (Voo + 3) v
lon = ~100 pA - 02 + 02
'/»-bias COM1 1o COM4 HIGH:-level n
oulput vollags Vous lon = ~100 pA Vpp - 0.2 - - \
Ports §, K, P, M, SO and A
LOW-level hold transisior input RiLy Vi = 0.2V 60 300 1200 k(2
resistance '
Ports S, K, P, M, SO and A
HIGK-level hold transisior input Rt Vi = 0.8Vpp 60 300 1200 kQ
resisiance
Pois S, K, P, M, SO and A _
pull-up transistor input resistance Rieut Vi = Yas % 10 800 k2
Ports S, K, P, M, SO and A _ :
pull-down transislor input resistanca Reot Vi = Voo % 150 500 ka2
INT LOW-level hold transistor input _
resistance A2 Vi = 0.2Vpp 60 300 1200 19)
Irr:sTisgL(il:-level hold transistor input Rz V| = 0.8Von 60 300 1200 )
INT pull-up transistor resistance Reu2 Vi = Vss 300 1500 5000 kQ
INT pull-down transistor resislance Rpp2 Vi = Voo 300 1500 5000 kQ
TST pull-down transistor resistance Rro3 Vi = Voo 2 70 300 kQ
XTOUT oscillation compensaling N
capacitance Cq Vop =3V - 20 - pF
32 kHz range 32 - 33
Crystal oscillator operaling
frequency Tt 38 kHz range a7 - 39 kHz
65 kHz range 60 - 70
Ceramic filter oscillator operating
frequency foer 190 - 1200 kHz
Serial interface clock frequency foer Rise/fall time < 10 ps 0 - 200 kHz
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Vpo =45to55V
T. =25 °C

. Ratings
Parameter Symbol Conditions - Unlt

min typ max

Voo =6V,

€1 = €2 = 0.1 pF,
Y2bias, - 2.5 -
thl = 32,768 kHz.
See figure 2.
LCD supply voltage 1 Voot v
Voo =5,

Ci = C2 = 0.1 pF,
Y=-bias, - 167 -
e = 32.768 kHz.
Ses figure 3.

Voo =5V,

Cl1 =¢C2 =01 ],I.F.
LCD supply voltage 2 Vooe Vybias, - 3.33 - v
b = 32.768 kHz.
See figure 3.

Voo =6V,

faat = 32 kHz,

Cp = 20 pF,

Z. = 25 ki,

halt mode, 'A-bias.
See figure 4.

Vio =5V,

fual = 38 or 65 kHz,
Cg = 10 pF,

Z, = 25 k@, %
hall mede, Y-bias.
See figure 4.

Voo = 5 V,

fear = 400 kHz,
ch = G = 330 PF, - 400 -
halt mods.
Supply current Ibp Ses figure 5. HA

Voo = 5 V,
fow = 1 MHZ,
Ceg = Cog = 100 pF, - 450 -
hall mode.
Sea figure 6.

Voo =5V,
103 = 2 MHZ,
Cog = Cd = 33 pF, - 500 -
halt mode.
See figure 6.

Vop=5V,
ke = 4 MHZ, .
Cep = Cod = 33 pF, - 700 -
halt mode.
Ses figure 6.

Vpp = 6.5 V,
Supply leakage cument loo standby mode. - 1 - pA
See figura 1.

Ports S, K, P, M, SO and A and
INT. LOW-level input voltage Vit 0 - 0.3Vop v
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Parametor Symbol Conditions Faties Unit
min typ max
:IJ\TW?SHIE‘&H;?I'«:\Z’I m;au?ovoTlra‘;aA' o Vi O7Voo _ o !
Ctjggznd CFIN LOW-leve! inpul Vi 0 . 0.25Vo0 vV
vﬂoiig:nd CFIN HIGH-level input Vise 0.75V0o - Voo Vv
E[Tgli-g;le'l)'om;)u??lolaiggeﬁ‘ Vo low = =1 mA Voo =08 | Voo - 02 } Y
Vi=V -1 - -

::lo'psinﬁinl(l'ea]}ggiocu?:nlA' ond e Voo = 55V V: = Vz - - | KA
Porl N LOW-level output voltage Vo loL = 10 mA - - 0.5 v
Porl N output leakage current Hoake Vou = 105 V - - i pA
fftsl}l ?0125235 CMOS LOW-level Vois lov = 250 pA - - 05 v
35&11 t:onigsas CMOS HIGH-level Vorz low = 250 pA Voo — 05 _ - Y
ﬁ%l}-leSelSEE;it 553233"' Vors lon = —240 pA Yoo - 05 ) ) Y
EEJE;;gelocuere?\:?s p-channel output Leacs VoL=0V _ _ 1 pA
Egsvlle?elsfgﬁt r\]/.oj}l;agn;] ° Vous low = 250 A - - 05 v
El:f;g «:octilr-:e?? n-channel output fieakd Vou = Voo - - i HA
i | v [wemw e ]
el B e L I
\?;Ttg::ias COM1 LOW-level output Vous o, = 200 pA - - 02 ']
?(l)\a‘t;cg-:ias COM1 HIGH-leve! output Vorts lon = —200 pA Voo ~ 02 _ - v
Z:tl:Sts vsoﬁge to SEG35 LOW-lavel Vour oL = 20 A _ _ 02 v
o S 1 S50 o w2 | - | -]
Z:tlz:jf Viﬁ)ﬁh;; o COM4 LOW-level Vous loL = 200 pA _ - 02 Y
rbias COM! to COMd MID-level Vou lot = 200 pA or (Voo + 2) - (Voo + 2) y
output voltage lon = =200 pA - 02 + 02
g:;i;s vf;](l)ahg; lo COM4 HIGH-level Vour lon = =200 pA Voo - 02 _ - v
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Ratings
Parameter Symbol Conditions Unit
min typ max,
Y»-bias SEG1 lo SEG35 LOW-level _ _ _
oulput voltage Vous lo = 20 kA 02 v
loL = 20 pA or {Voo + 3) - (Voo + 3) v
Yr-bias SEG1 to SEG3S MID-evel Vour low = —20 pA - 02 + 02
output voltaga lo, = 20 pA.or (Voo + 9) _ (Voo + 3) v
loH = —20 pA - 02 +02
Ys-bias SEG1 to SEG35 . _ _ _
HIGH-level output vollage Vors lon = -20 A Voo - 02 v
Ys-bias COM1 to COM4 LOW-level _ - _
output voltage Vouo low = 200 pA 02 v
loL = 200 MA or {Voo + 3) B (Voo + 9) v
Yvbias COM1 fo COM4 MiD-level Yous lon = —200 pA - 02 +02
output voliage loL = 200 pA or (Voo + 3) _ (2Vop + 3) v
lon = ~200 pA - 02 +02
Ys-bias COM1 to COM4 HIGH-level _
output vollage Voug low = —200 pA Voo - 0.2 - - v
Ports S, K, P, M, SO and A
{OW-level hold bansisior input R Vi = 0.2Vop 30 120 500 kQ
resistance
Ports S, K, P, M, SO and A .
HIGH-evel hold transistor input R Vi = 0.8Vpp 30 120 500 kQ
resistance
Ports S, K, P, M, SO and A _
pull-up transislor input resistance Reu Vi = Ves 10 % 20 kQ
Ports S, K, P, M, SO and A _
pull-down transistor input resistance Reot Vii= Voo 10 % 200 kQ
INT LOW-levsl hold transistor input _
Jesistance Rie Vi = 0.2Vpp 30 120 500 kQ
INT HIGH-level hold transistor _
input resistance Rtz Vi = 0.8Vop % 20 S0 k2
INT pull-up transistor resistance Rpu2 V| = Vgs 100 500 2000 kQ
INT pull-down transistor resistance Rep2 Vi = Voo 100 500 2000 kQ
TST pull-down transistor resistance Rpp3 Vi = Voo 20 70 300 kQ
XTOUT oscillation compensating _ _
capacitance Co Voo = 6 V 20 - pF
32 kHz range 32 - 33
Crystal oscillator operaling ~
frequency fxtmd 38 kHz range 37 33 kHz
65 kHz range 80 - 70
Ceramic filter oscillator operating N
equoncy foer 190 1200 kHz
Seria interface ¢lock frequency fser Rise/fall time < 10 ps ] - 200 kHz
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Measurement Circuits

The following conditions apply to figure 1.

®
* Standby mode VDF 5 oaator T
* Port S input resistors enabled erf | xoml—& ¢
® J/O ports in output mode, all outputs HIGH VOD1 CEIN +—
* INT open and internal input transistors enabled 1 vDD2 cFOuT cﬂjb C,f?’
¢ External pull-down resistor connected to RES. c2| ca]‘ vSS titee
¢ Current flow through components connected to LCD 1

ports is not included.
fua = 32 to 65 kHz

* for = 200 kHz t0 4 MHz Figure 4. Supply current measurement 1
The following conditions apply to figures 2 and 3. Notes
fua = 32 kH . '
: CT =C2 = é3 = 0.1 yF 1. Ceramic filter oscillator stopped
* LCD ports are open. 2. fu = 32, 38 or 65 kHz
* for = 200 kHz to 4 MHz

C Crystal ]-
CUF2 VDD TN resonator 1
f-\ P4 Ll
| A Cyea 1 ST _tour xtouT——= G
resonator 7 VDDA CFIN J
Ccup2 VDD XTIN| é‘ él %’ Ceq
c1
CUPS XTOUT v 4 Lfveee CFOUT| Ceramic o
VOD1 CEIN +—i c2 ca[ “TS fiter . ®
g
[}vpo2 CF —
= : QUT] Ceramic C
c2 ca'[ VTS ftor
Figure 5. Supply current measurement 2
Figure 1. Supply leakage measurement @)
7 Crystal L
resonator
P C1_r‘CUP2 VDO XTIN e ét‘
J rsgnalor I T ‘Tcup XTO:{I o
cyL|CUP2 VDD XTIN & d VOD1 CFIN é o
vo J'Tcupi xtout——~ G [vobe e M
C vDD1 CFIN 4+—t T ygg CFOUT[ " Ceramlo c
Vo0e 2 Co c2 cs{ finer
= vss CFOUT[ Ceramic Cgy l
c2 | filter
Figure 6. Supply current measurement 3
Figure 2. Output voltage measurement 1 Note
Crystal oscillator stopped
L Crysta) L
o L cure VoD XN T )
Vo Tcuprt XTOUT p—rT L
voD1 CFIN
& Co
vooz cFoUT| Garami
= 5 ara
c2[ea VTS titer >

Figure 3. Qutput voltage measurement 2
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Pin Functions

Name : Function

COM1 to COM4 function as LCD common driver outputs. The active outputs and frame

COM1 frequency for each duty cycle are shown in the table below.
Frame
Duty cycle COMt com COM3 COM4 frequency
coMe (Hz)
Static v - - - 32
Y v v - - 32
COM3 ;
'a 4 v v - 42.7
fa v v '4 v 32
CoM4 Note
0o = 32.768 kHz
cuPy CUP1 and CUP2 are part of the LCD-drive vollage divider circuil. When using Y- or Yrbias,
CUP2 connect a bipolar capacitor between these pins, otherwise leave them open.
RES RES pulsewidths grealer than 200 ps rese! the microprocessor. RES requires an external input
rasistor.
INT/OE INT functions as the output erable input when the EPROM is addressed.
S01/A08
S02/A03 Port SO functions as addrass bus inputs when the EPROM is addressed. SO1 also functions as

the serial dafa input, 802 as the serial dala output and 803 as the serial data clock input or

SO¥A10 oulpul. Clock direction and polarity are determined by software.
SO4/A11
At/A12
A2/A13 " . . . .
Pert A funclions as address bus inputs and the chip enable input whan the EPROM is
A4CE
P1/D4
p2/Ds
Port P functions as dala bus lines when the EPROM is addressed.
Pa/D6
P4/B7
XTIN XTIN and XTOUT function as the crystal oscillator connections, otherwise they are lefi open.
XTOUT The crystal frequency is a configuralion option. The oscillator halts after a HOLD instructon.
VDD1 and VDD2 function as LCD drive bias circuit capacitor connections. For each bias drive,
connect these pins as shown below,
vbD1 Statlc blas Yeblas Vblas
VDD VDD vDD
VDD1 VDD1 VDD1
vDD2 voD2 vDD2
vDD2
vss vss vss
CFIN CFIN and CFOUT function as the ceramic filler connactions, otherwise they are left open.
CFOUT The osciflator halls after a HOLD or SLOW instruction.
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Name Function
$1/A00
SH/AD1 Port S functions as address bus inputs when the EPROM is addressed. Porl S pins have
intemal key-debounce circuits. The 1.95 or 7.6 ms (at ¢o = 32.768 kHz) debounce delay period
S3/A02 is selectad by software. ‘
S4/A03
K1/Do
Ka/D1 Port K funclions as data bus lines when the EPROM is addressed. Port K pins have intemal
KaD2 input key-debounce circuits. The delay perid is the same as the port S debounce dalay.
K4/D3
M1/AD4
M2/A0S Port M functions as address bus inputs when the EPROM is addressed. M3 also functions as
timer 1, and M4 as timer 2 exiernal clock inpuls when the timers are in mode 3. The minimum
M3/A06 external clock pariod is double the cycls time.
M4/A07
N1
N2 N4 functions as the 1, 2, or 4 kHz {at ¢p = 32.768 kHz) alarm signal output (when the N4
N3 output lalch is LOW).
N4
TSTVPP TST functions as the VPP input when the EPROM is addressed. It is normally connected to
ground.
SEGH to SEG35 SEG1 to 8EGS35 funclion as LCD segment drivers or general-purpase outputs. The function of
individual oulputs are set as configuration options.

Configuration Options

Oscillator
The oscillator options are ceramic filter, crystal, and
both ceramic filter and crystal. When the crystal oscil- )m—Nl T;OUT
lator is used, the oscillator frequency options are 32, 38 Crystel
or 65 kHz, The ceramic filter and crystal oscillator o Llg,
options are shown in figures 7 and 8, respectively. 1
Crystal Ves
2 k:32.768 kHz
65 k : 65.536 kHz
L m— ‘ 38 k: 38,2263 kHz
CFINT L[:F{)UT
[o] ic filt :ER“=OQ
ararnic liter . .
o Figure 8. Crystal oscillator
CW = EL Ced
—1—
Ves

Figure 7. Ceramic filter oscillator
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Input Ports

Ports S, K, P, SO and A input options are hold transistor
and input transistor configurations as shown in figure
9. The hold transistor options are LOW-level bold tran-
sistor, HIGH-level hold transistor and no hold transistor
enabled. The input options are pull-up and pull-down
transistors enabled,

|

Figure 9. Ports S, K, P, SO and A input circuit

Note
Configuration data determines switch settings.

Outputs

SEG1 to SEG35

The SEG1 to SEG35 options are LCD driver or
general-purpose outputs, LCD driver bias and duty con-
figuration, general-purpose output configuration and
output latch state in STOP mode, The LCD driver and
general-purpose output function selection is hard coded
in the PLA and, therefore, cannot be selected by sof-
tware.

The LCD driver bias and duty configuration is set for all
LCD drivers. The configuration options are as follows,
s Static

Yf»-bias and ‘-duty

t/-bias and Ys-duty

'/:-bias and Yi-duty

Yr-bias and '/>-duty

Ys-bias and ‘fe-duty

The general-purpose output configuration is set for
individual outputs. The options are CMOS, p-channel
open-drain and n-channel open-drain. The p-channel and
n-channel output equivalent circuits are shown in figures
10 and 11, respectively,

® o ¢ o o

Vpo

Output
Vag

Figure 10. p-channel output

Figure 11. n-channel output

The output latch state of all LCD drivers and
general-purpose outputs can be reset in standby mode.
The options are reset and no change.

Port N

Port N outputs are n-channel open-drain as shown in
figure 12.

Voo

i/mways cpen

Vss

Figure 12. Port N open-drain outputs

Serial Data Clock
The SO3 clock divider ratio options are 1/1, 1/2 and 1/44.

Interrupt Request

The interrupt request input options are hold transistor,
input transistor and interrupt request trigger configura-
tions. The input hold transistor and input transistor
options are the same as for the port inputs. The interrupt
request trigger options are rising-cdge and falling-edge
triggering.
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Design Information

Development Process

The LC5860 seres software development tools, required for LC58E68 prograﬁ development. The
EC5868.EXE software and a general-purpose PROM development flowchart is shown in figure 13.
programmer with a WS58E68Q adapter board are

Finalize
gpecilication

}

Sel mask Create the option data with the SUS5864 or $U5868.
options

}

Write and Assembls the program using the LC5862/63/64/66/68 assembler
debug and debuy it with the accompanyling development tools.

program

I

Create Cenvert and combine the program and option data using the
LcdsaEea EC5888 program.
ata

}

Inlialize Initialire the PROM programmer wilth device type and program
PROM start and end addressas.
prograrnmer

|

Do;m‘load Download data to the PROM programmer.
ata

Install Install the WEBEGBQ adapter board in tha PROM
a::plgr programmer socket,
ai

!

Install and Install the LC58E6S In the adapter board and program the EFROM.

program
LCSBESS

|

Chack Install the LCS8EBS into the target system and check its oparation.

program
execution Aftix an opaque seal over ihe LCS8E6S window.

Figure 13. Development flowchart
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LC586X series software development tools

These tools are nsed on an MS-DOS computer to create
programs and option data. See the LC586X series
development tools manual for further information.

EC5868.EXE

This program combines an LC586X series program with data software and converts the result to LC58EGS
the configuration option data generated by the option EPROM downloading format as shown in figure 14.

LC5862H, 63H, 64H LCs866H, 68H

0000 J 0000 N
- J Program lower 8 bits

?ggg —-f r Pragram lower 8 bits
- Program upper 8 bits -

1FFF IFPE -+ b=
2000 ‘ﬁ

:
8 aFFF
+ -

D000 "
0OEF [: Option data

LCS862H
LCSB84H

Program upper 8 bits

LCE866H
LCE868H

+

0000
03FF [: Option data

N 4

EPROM write data

L

OFFF
1000

————— -———- Program lower 8 bits

1FFF
F11 S

- B

gggg ————— -_———— Program upper B bits

______

aFFF 2
4000

40FF IIII§

Option data

Figure 14. Conversion to EPROM format
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For example, to convert the ROMSAMP.HEX program
file and the PLASAMP.HEX option data file into the

EP-SAMP.HEX download-format file, enter one of the
following commands at the command line:

A:> EC5868 ROMSAMP.HEX PLASAMP.HEX EP-SAMP.HEX J

or

A:> EC5868 B:ROMSAMP.HEX B:PLASAMP.HEX C:EP-SAMP.HEX ./

or
A:> EC5868 .J

kT AT AETEE AR EEE Ak kERE Rk TRkt h Ak Ak kkhdhdhhrhkrrdhhthhkkk

* LC58E68 PROGRAM & MASK OPTION CONVERSION Ver XXXX *

dhkhhhhhhhkhhkthdkhkhkkrhhkhkrkhhkxhhhhkhhkkhkhhkhkkdkkhkhhkrkkhkhkt

A: ROM PROGRAM NAME :
A: PLA PROGRAM NAME :
A: EP ROM WRITE NAME :

B:ROMSAMP . HEX .J
B:PLASAMP ,HEX J
B:EP~SAMP.HEX ./

A program completion message is output at the end of
conversion.

If an error occurs, the program will issue one of the
following error messages.

®* Error ON filename.HEX, FILE NOT FOUND
The file filename HEX was not found or the file name
was incorrect.

* Error ON, MAKE LC5864H, 63H, 62H
The ROM data and oplion data are not consistent. The
cross assembler and option data software used should
be for the same device.

* Error ON filename.HEX, EOF NOT DETECTED
The file filename HEX does not have a record end
marker or the file is corrupted.

* Error ON filename.HEX,
CHARACTER
The file filename. HEX contains a non-hexadecimal
character,

® Error ON filename.HEX, ADDRESS OVER
An address in the file filename.HEX exceeds the
address limit.

* Error ON filename.HEX,
HDR.

The file filename. HEX does not have the correct
LC586X series header or there is an error in the hex
file,

¢ Error ON command line input, INVALID
NUMBER OF PARAMETERS
The number of parameters entered on the command
line is incorrect.

* Error ON ILLEGAL, MASK OPTION DATA
The mask option data is incorrect,

ILLEGAL

ILLEGAL FILE

PROM programmer and W58E68Q adapter
board

Programming the LC58E68 requires a general-purpose
PROM programmer and a W58E68Q adapter board.

Note that the programmer provided with the EVA-520
and EVA-850 development tools cannot be used. Set the
programmer for a 256 Kbyte PROM, V., = 21 V and
program addresses 0000H to 40FFH.

The W58E68Q adapter board, shown in figure 15, is
placed in the PROM programmer socket and the
LC58E68 to be programmed, in the W58E68Q adapter.

Pin 1 of
LCE8E68

Pin 1 of 28-pin DIP sacket

Figure 15. W58E68Q adapter board

Affix an opaque seal to the window of the programmed
LCS8E68 when not programming the EPROM.

Erasing the EPROM

The EPROM data can be erased with a standard UV
EPROM eraser.

Soldering

Do not use the solder-dip process for soldering the
LC58E6S.
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Reset Timing

The reset state is released following a HIGH-to-LOW
transition on RES. Configuration options and the seg-
ment output control PLA are initialized during the next
256 clock cycles. The program counter is then reset and

Ordering Information

Typically, a mask ROM LC586X ' series device is
ordered after a system bas been prototyped with the
LC58E68. However, a programmed LC58E68 or an
LC58E68-format hex file cannot be used to specify the
mask ROM device.

When ordering, provide three EPROMs each containing
the mask ROM program generated using a standard

Table 1. Electrical characteristics comparison

program execution begins. Configuration options are
invalid and segment outputs are held at Vs from when
RES goes HIGH until the options are initialized.

assembler and another three EPROMSs each containing
the option data generated using the option specification
tool.

A comparison of LC58E68 characteristics with those of
LC586X series mask ROM devices is shown in tables
1 and 2.

Parameter Symbol Conditions LCS58E68 LC586X serlos Untt
Operating tsmpsrature range Topr 10 to 40 -3 to 70 °C
Supply vollage range Voo 28 o 55 20 to 6.0 v
Voo =3V, b = 32 KMz 5 4
Voo =5V, faa = 32 kHz 20 15
Typical halt-mede supply current oo Vop = 5 V, foer = 400 kH2 400 400 HA
Voo =5V, ke = 2 MHz 500 500
Vop =5 V, feer = 4 MH2 700 700
Table 2. Configuration comparison
Parameter LC58EE8 LC586X devices

LCD segment and common outputs
during resst

Segment oulputs are CMOS and are held al Vgs.
Common outputs are n-channet and open-drain.

Static operation

Segment oulpul state after reset

Not displayed

Displayed or nol displayed

Osciltator ctreuit typs

Ceramic filter, crystal, or ceramic filter and crystal

Ceramic filter, crystal, ceramic filter and crystal,
RC cireuil, RC circuit and crystal, extemal oscillator
or external oscillator and crystal

Crystal frequency

32, 38 or 65 kHz (85 kHz during reset)

32, 38 or 65 kHz

Aclive-LOW, active-LOW with pull-up, actve-HIGH or

RES reset input Active-HIGH active-HIGH with pull-up
Port N outputs Open-drain Open-drain or CMOS
Static, Y-hias and "Y-duty, Yo-bias and Yxduly, Yrbias | Static, Y-bias and Yrduly, Yrbias and Yrduty, Y»-bias
LCD driva type and Yeduly, Yebias and Y-duly or Vrbias and Yeduly | and Yi-duty, 'e-bias and 'fs-duty, Ys-bias and Ye-duty
(Ses note 1.) or unused
‘Strobe No,' range 00H to 1EH (Sea note 2.) 00H to 1EK
Notes

1. Configure as static drive if not used.
2. Suobe numbers 00 to 1EH can be used in applications that use a 2 MHz ceramic resonator, Strobe numbers OE, OF
and 1EH cannot be used in applications that vwse a 4 MHz ceramic resonator.
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The LC586X series devices, including the LC58EG6S, are
shown in table 3.

Table 3. LC586X series devices

Device . ROM capacity (Kbytes) RAM capacity (bits) Package type
LC5862H 4 256 x 4 QIPso
LC5863H 6 256 x 4 QlPgo
LC5864H 8 256 x 4 QIPso
LC5886H 12 256 x 4 QlPao
LC5868H 16 256 % 4 QlP8&o
LCs8E68 16 (EPROM) 256 x 4 QFCeo

Table 4. Recommended ceramic resonators for LC5862H/63H/64H/66H/68H mask ROMs

Manufacturer
Resonator frequsncy Murata Kyocera
Part number Cy (PF) Cea (pF) Part number Ceg (pF) Caa (pF)
400 kHz CSB400P 330 330 KBR-4008 330 330
800 kHz CS5Baoos 220 220 KBR-800H 100 100
1 MHz CSB1000J 220 220 KBR-1000H 100 100
CSA2,00MG
2 MHz CST2.00MG 33 33 KBR-2.0M3 33 33
CSA4.00MG
4 MHz CST4.00MG a3 a3 KBR-4.0MS 33 33

M 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 snjury, death or property loss.

B Anyone purchasing any products descnbed or contained herein for an above-mentioned use shall:

@ Accept {ull 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 claim or
litgation on SANYO ELECTRIC CO, LTD, its affiliates, subsidiaries and distributors or any of
their officers and employees (ointly or severally.

M Information (including circuit diagrams and circuit parameters) hersin 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 other rights of
third parties.
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