Ordering number:ENN3410C

CMOS IC

LCS58EG8
SA////WYO 4-bit Microcontroller

with Built-in EPROM and LCD Drivers

Overview Pin Assignment
The LC58EG6S is a 4-bit microcontroller with built-in 16 R —
Kbytes of EPROM, 1 Kbit of RAM and LCD drivers. It 3553088 E800REREE
can perform most of the functions of the LC586X series " o
single-chip microcontroller, making it ideal for prototyping
systems based on these devices. comz o 4 seaat
The LC58E68 features an additional 224 bytes of EPROM  &n == ==
containing the configuration option data. Configuration = —— e
. . . . . . INT/OE == =1 sEGis
options include input and output configurations and osillator ~ sguae = ==
selection. Input configuration are LOW-level hold transis-  $3¥te == ==K
tor, HIGH-level hold transistor and no hold transistor en- a2 == ) seat!
; ; AYAI4 =T L.Cs8EES — sseso
abled, and pull-up and pull-down input transistors. Output = ‘At == = seae
. . . . P1/D4 /] —1—3 SEG7
configuration options are LCD driver and CMOS, p-chan- e ===
nel open-drain and n-channel open-drain general-purpose P47 == ==
outputs.The osillator options are ceramic filter, crystal, and  JJ = —— St@
both ceramic filter and crystal. Ve = ==l
VoD ] F—/——/ ns3

The LC58E68's UV-erasable EPROM can be repro- 24 a
grammed using a general-purpose PROM programmer and
an adapter board. ® “

The LC58E68 operates from a 3 or 5 V supply and is avail- &3
able in 80-pin QIPs. °

S1/A00
S2/A01
S3/A02
Mt/a04

Top view

Features

« Compatible with the LC586X series mask ROM devices
 16-Kbyte program EPROM

 224-byte configuration EPROM

« 1-Kbit RAM

* LCD drivers

« 3 0or 5V supply

 80-pin QIP

B Any and all SANYO products described or contained herein do not have specifications that can handle
applications that require extremely high levels of reliability, such as life-support systems, aircraft's
control systems, or other applications whose failure can be reasonably expected to result in serious
physical and/or material damage. Consult with your SANYO representative nearest you before using
any SANYO products described or contained herein in such applications.

B SANYO assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges,or other
parameters) listed in products specifications of any and all SANYO products described or contained
herein.

SANYO Electric Co.,Ltd. Semiconductor Company
TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN

02501TN(KT)/11795TH (ID)/7142JN No0.3410-1/16
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Pin Function
Number Name Function
1 Ccom2
LCD common outputs
2 COom1
3 CUP1
LCD drive bias circuit capacitor connections
4 CUP2
5 RES Active-HIGH reset input
6 INT/OE Multiplexed interrupt request (INT) and EPROM output enable (OE) input
7 SO1/A08
8 SO2/A09 | multiplexed 4-bit input/output port SO (SO1 to SO4), serial port (SO to SO3) and EPROM address inputs (AO8 to
9 sozalo | AL
10 SO4/A11
11 Al/A12
12 A2/A13 .
Multiplexed 4-bit input/output port A (Al to A4), EPROM address inputs (A12 to A14) and chip enable input (CE)
13 A3/A14
14 A4/CE
15 P1/D4
16 P2/D5
Multiplexed 4-bit input/output port P (P1 to P4) and EPROM data bus lines (D4 to D7)
17 P3/D6
18 P4/D7
19 XTOUT
Crystal oscillator connections
20 XTIN
21 Vpp2
LCD drive bias supply capacitor connection
22 Vppl
23 Vsg Ground
24 Vbb Voltage supply
25 CFIN
Ceramic filter oscillator connections
26 CFOUT
27 S1/A00
28 S2/A01
Multiplexed 4-bit input port S (S1 to S4) and EPROM address inputs (A00 to A03)
29 S3/A02
30 S4/A03
31 K1/DO
32 K2/D1
Multiplexed 4-bit input/output port K (K1 to K4) and EPROM data bus lines (DO to D3)
33 K3/D2
34 K4/D3
35 M1/A04
36 M2/A0S Multiplexed 4-bit input/output port M (M1 to M4), EPROM address inputs (A04 to A07) and timer 1 and 2 external
37 M3/A06 clock inputs (M3 and M4)
38 M4/A07
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 TST/VPP Multiplexed test input (TST) and EPROM Vpp supply (VPP)
4410 78 SEGL1 to SEG35 | LCD segment drivers or general-purose outputs
79 COoM4
LCD common outputs
80 COM3

No0.3410-3/16
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Specifications
Absolute Maximum Ratings
Parameter Symbol Conditions Ratings Unit
Supply voltage Vppmax -0.3t0 +6.0
LCD supply voltage 1 Vpp1 -0.3to Vpp \
LCD supply voltage 2 Vpp2 -0.3to Vpp \
XTIN and CFIN input voltage range Vi1 0 to maximum generated voltage \%
Ports S, K, P, SO and A, and RES, INT and
TST input voltage range Vi2 03t Vpp +03| V
XTOUT and CFOUT output voltage range Vo1 0 to maximum generated voltage \%
Ports K, P, SO and A, and CUP1, CUP2, SEG1
to SEG 35 and COM1 to COM4 output voltage Vo2 —0.3to Vpp + 0.3 \
range
Ports N open-drain output voltage range Vo3 -0.3to +13 \%
Ports N output current range lo1 -10to +15| mA
Ports K, P, M, SO and A output current range lo2 -5t0+5| mA
Ports K, P, M, SO, A and N, and SEG1 to SEG
35 total output current range zlo ~70to+70] mA
Allowable power dissipation Pd max 500 | mw
Operating temperature Topr 10 to 40 °C
Storage temperature Tstg —55to0 +125| °C
Allowable Operating Ratings at Ta=25°C
Parameter Symbol Conditions Ratings Unit
Supply voltage range with LCD disabled Vbp See note 1 2.8t05.5 \%
Supply voltage range with static bias Vbp See note 1 28t05.5 \Y
Supply voltage range with 1/2-bias Vbp See note 2 28t05.5 \Y
Supply voltage range with 1/3-bias Vbp See note 3 2.8t05.5 \Y
Minimum data retention voltage VDR See note 4 2.8to Vpp \
Notes
1. Vbp1=Vpp2=VpD
2. VDD1=VDD2:1/2xVDD
3. VDD1:2/3XVDD7 VDD2:1/3XVDD
4. Oscillator and all internal circuits halted
Electrical Characteristics at Ta = 25°C, ¥p=2.8 to 3.2V
. Ratings .
Parameter Symbol Conditions - Unit
min typ max
Vpp=3V, C1=C2=0.1yF, 1/2-bias, 15
fyta=32.768kHz. See figure 2. ’
LCD supply voltage 1 v xtal v
supply votage DD1  [Vp=3V, C1=C2=0.14F, 1/3-bias, o
fytal=32.768kHz. See figure 3. )
Vpp=3V, C1=C2=0.1pF, 1/3-bias,
LCD supply voltage 2 VDD2 | f =32 768kHz. See figure 3. 2.0 v
Vpp=3V, fytgq=32kHz, Cy=20pF, Z=25kQ, 5
halt mode, 1/3-bias. See l~%’igure 4.
Vpp=3V, fyta=38 or 65 kHz, C;=10pF, 10
Supoly current | Z.=25kQ, halt mode, 1/3-bias. See figure 4. WA
PR DD [Vpp=3V, foer=400kHz, Cog=Cog=330pF, 150
halt mode. See figure 5.
Vpp=3V, fcer=IMHz, Ccg=Ccq=100pF, 200
halt mode. See figure 6.
Supply leakage current IbD Vpp=3V, standby mode. See figure 1. 1 HA
Ports S, K, P, M, SO and A, and INT input low-
level voltage Vil 0 03Vpp| V
Ports S, K, P, M, SO and A, and INT input high-
level voltage ViH1 0-7Vpp Vop v

Continued on next page
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Continued from preceding page

- Ratings .
Parameter Symbol Conditions - Unit
min typ max
RES and CFIN input low-level voltage VL2 0 0.25Vpp
RES and CFIN input high-level voltage ViH2 0.75Vpp VbD \
Ports K, P, M, SO and A output low-level _
voltage VoL2 loL=400pA 0.2 0.5 \%
Ports K, P, M, SO and A output high-level _
voltage puthig VoH1 | loH=—400pA Vpp-0.5| Vpp—0.2 v
Ports S, K, M, SO and A, and INT input leakage _ Vi=Vss -1
current lleak1 | VDD=3V =y 1 HA
1=VDD
Port N output low-level voltage VoL1 loL=10mA 0.5 \
Port N output leakage current lleak2 Von=10.5V 1| pA
SEGL1 to SEG35 CMOS output low-level voltage VoL3 loL=100pA 05| V
SEG1 to SEG35 CMOS output high-level
voltage puthig Vo2 | lon=—100pA Vpp-0.5 v
SEG1 to SEG35 p-channel output high-level
voltage P puthig VOH3 | lon=—100pA Vpp-0.5 v
SEG1 to SEG35 p-channel output leakage
current P P g lleaks | VoL=0V 1 pA
SEG1 to SEG35 n-channel output low-level _
voltage VoL4 loL=100pA 0.5 \Y
SEG1 to SEG35 n-channel output leakage
current P g lleaks | VOH=VDD 1 pA
Static-bias SEG1 to SEG35 output low-level _
voltage VoLs loL=20pA 0.2 \Y
Static-bias SEG1 to SEG35 output high-level Voha IoH=-20pA Vpp-0.2 v
voltage
Static-bias COM1 output low-level voltage VoLe loL=100pA 0.2 \
Static-bias COM1 output high-level voltage VOoHs5 loy=—100pA Vpp—0.2 \
1/2-bias SEG1 to SEG35 output low-level _
voltage VoL7 loL=20pA 0.2 \%
1/2-bias SEG1 to SEG35 output high-level VoHs IoH=-200A Vpp-0.2 v
voltage
1/2-bias COM1 to COM4 output low-level _
voltage VoLs loL=100pA 0.2 \%
1/2-bias COM1 to COM4 output mid-level _ _ (Vpp/2) (Vpp/2)
voltage Vomt | loL=100kA orlop=-100pA 0.2 w02 Vv
1/2-bias COM1 to COM4 output high-level
voltage puthig Von7 | lon=—100pA Vpp-0.2 v
1/3-bias SEG1 to SEG35 output low-level _
voltage VoLg loL=20pA 0.2 \Y
_ _ (VbD/3) (VbpR3)
lo =20pA or Igy=—20 \
1/3-bias SEG1 to SEG35 output mid-level Vomz OL=20KA or oy WA -0.2 +0.2
voltage 2/3V 213V,
IoL=20pA or |gH=—20pA ( —Do'.Dz) ( Po'?z) \Y
1/3-bias SEG1 to SEG35 output high-level
voltage puthig Vous | lon=—20pA Vpp-0.2 v
1/3-bias COM1 to COM4 output low-level
voltage P VoL10 loL=100pA 0.2 \Y
_ . (VbpR3) (VbDR3)
lo =1 rlog=—1 \%
1/3-bias COM1 to COM4 output mid-level Vousa OL=100KA or loH=—100uA 0.2 +0.2
voltage
9 IoL=100}1A or Iop=—100pA (2/3Vop) @3Vop)| v
1/3-bias COM1 to COM4 output high-level VOH9 IoH=—100A Vpp-0.2 v
voltage
Port§ S, K P, M, S_O and A low-level hold RILL V|=0.2Vpp 60 300 1200 KQ
transistor input resistance
Ports S, K, P, M, SO and A high-level hold _
transistor input resistance RiH1 VI=0-8Vpp 60 300 1200 ko
Ports S, K, P, M, SO and A pull-up transistor _
input resistance Rpur | ViFVss 30 150 5001 ka
Ports S, K, P, M, SO and A pull-down transistor _
input resistance Rep1  [VIFVDD 30 150 500 ke
INT low-level hold transistor input resistance RiL2 V|=0.2Vpp 60 300 1200 | kQ
INT high-level hold transistor input resistance Rin2 V|=0.8Vpp 60 300 1200 | kQ

Continued on next page
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Continued from preceding page

. Ratings )
Parameter Symbol Conditions - Unit
min typ max
INT pull-up transistor resistance Rpy2 V|=Vgg 300 1500 5000 | kQ
INT pull-down transistor resistance Rpp2 V|=Vpp 300 1500 5000 | kQ
TST pull-down transistor resistance Rpp3 V|=Vpp 20 70 300 | kQ
XTOUT oscillation compensating capacitance Cq Vpp=3V 20 pF
32 kHz range 32 33
Crystal oscillator operating frequency fxtal 38 kHz range 37 39| kHz
65 kHz range 60 70
Ceramic filter oscillator operating frequency feer 190 1200 | kHz
Serial interface clock frequency fser Rise/fall time < 10ps 0 200 | kHz
Electrical Characteristics at Ta = 25°C, $p=4.5to 5.5V
- Ratings )
Parameter Symbol Conditions - Unit
min typ max
Vpp=5V, C1=C2=0.1yF, 1/2-bias, 25
fytal=32.768kHz. See figure 2. )
LCD supply voltage 1 Vpp1 - \%
Vpp=5V, C1=C2=0.1pF, 1/3-bias, 167
fytal=32.768kHz. See figure 3. )
Vpp=5V, C1=C2=0.1yF, 1/3-bias,
LCD supply voltage 2 VDD2  |f,;(=32.768KkHz. See figure 3. 8.33 v
VpD=5V, fyta=32kHz, C=20pF, Zc=25kQ, 20
halt mode, 1/3-bias. See ?igure 4.,
Vpp=5V, fxta/=38 or 65 kHz, C4=10pF, 30
Z:=25kQ, halt mode, 1/3-bias. See figure 4.
VbD=5V, fcer=400kHz, Cg=Cy=330pF, 400
Supply current | halt mode. See figure 5. uA
i DD [Vpp=5V, foer=LMHz, Cgg=Cg=100pF, 250
halt mode. See figure 6.
Vpp=5V, feer=2MHz, Cq=Cg=33pF, 500
halt mode. See figure 6.
VD=5V, feer=4MHz, Ccy=Ccd=33pF, 200
halt mode. See figure 6.
Supply leakage current Ibp Vpp=5.5V, standby mode. See figure 1. 1 HA
Ports S, K, P, M, SO and A, and INT
input low-level voltage Vil 0 03Vpp| V
Ports S, K, P, M, SO and A, and INT
input high-level voltage ViH1 07VbD VoD v
RES and CFIN input low-level voltage ViL2 0 0.25Vpp \
RES and CFIN input high-level voltage ViH2 0.75Vpp Vbp \
Ports K, P, M, SO and A output low-level _
voltage VoL2 loL=2mA 0.2 0.5 \%
Ports K, P, M, SO and A output high-level VOHL1 IoH=—1mA Vpp-0.5| Vpp-0.2 v
voltage
Ports S, K, M, SO and A, and INT input leakage | V=55V Vi=Vss -1 UA
current leakl DD=°- Iy 1
I=VDD
Port N LOW-level output voltage VoL1 loL=10mA 0.5 \
Port N output leakage current lleak2 VoH=10.5V 1| pA
SEGL1 to SEG35 CMOS output low-level voltage VoL3 loL=250pA 05| V
SEG1 to SEG35 CMOS output high-level _
voltage VoH2 | loH=—250pA Vpp-0.5 \Y
SEG1 to SEG35 p-channel output high-level _
voltage VOH3 loy=—250pA Vpp—0.5 \Y
SEGL1 to SEG35 p-channel output leakage _
current lleaks | VoL=0V 1 pA
SEG1 to SEG35 n-channel output low-level _
voltage VoLa loL=250pA 0.5 \Y
SEG1 to SEG35 n-channel output leakage _
current lleaks | VOH=VDD 1 pA

Continued on next page
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Continued from preceding page

. Ratings )
Parameter Symbol Conditions - Unit
min typ max
Static-bias SEG1 to SEG35 output-low-level _
voltage VoLs | loL=20pA 02| VvV
Static-bias SEG1 to SEG35 output high-level _
voltage VoH4 | loH=-20KA Vpp-0.2 v
Static-bias COM1 output low-level voltage VoLe loL=200pA 0.2 \
Static-bias COM1 output high-level voltage VOoHs5 loy=—200pA Vpp—0.2 \
1/2-bias SEG1 to SEG35 output low-level _
voltage VoL7 |loL=20pA 02| VvV
1/2-bias SEG1 to SEG35 output high-level _
voltage VoHe6 loy=—20pA Vpp—0.2 \%
1/2-bias COM1 to COM4 output low-level _
voltage VoLs | loL=200pA 02| VvV
1/2-bias COM1 to COM4 output mid-level _ _ (Vpp/2) (Vpp/2)
voltage Vom1 | loL=2000A or lop=-200pA -0.2 w02 V
1/2-bias COM1 to COM4 output high-level
voliage puthig Von7 | lon=—200pA Vpp-0.2 v
1/3-bias SEG1 to SEG35 output low-level _
voltage VoLg loL=20pA 0.2 \%
_ _ Vpp/3) (Vpp/3)

IL=20pA o Igp=-20 (Vbp DD v
1/3-bias SEG1 to SEG35 output mid-level Vomz OL=20HA o oy WA -0.2 +0.2
voltage _ _ (2/3Vpp) (2/3Vpp)

IoL=20pA or |gy=—20pA o> 220 v
1/3-bias SEG1 to SEG35 output high-level _
voltage Vons | loH=—20pA Vpp-0.2 \Y
1/3-bias COM1 to COM4 output low-level _
voltage VoL10 loL=200pA 0.2 \Y

- . (VbD/3) (VbpR3)

1o =200pA or Ioy=-200 \%
1/3-bias COML to COM4 output mid-level Vous oL=200uA or loH HA 0.2 +0.2
voltage 2/13V 2/3V,

IoL=200p1A or Io=-200A (2/3Vop) @Voo)| -y
1/3-bias COM1 to COM4 output high-level _
voltage VoH9 loy=—200pA Vpp—0.2 \%
Ports S, K, P, M, SO and A low-level hold _
transistor input resistance RiL1 VI=0-2Vpp 30 120 500| ko
Ports S, K, P, M, SO and A high-level hold _
transistor input resistance RiH1 Vi=0.8Vpp 30 120 500 kQ
Ports S, K, P, M, SO and A pull-up transistor _
input resistance Rpur | Vi7Vss 10 50 2001 ko
Ports S, K, P, M, SO and A pull-down transistor _
input resistance Rep1 | VI=VDD 10 50 2001 ko
INT low-level hold transistor input resistance RjL2 V|=0.2Vpp 30 120 500 | kQ
INT high-level hold transistor input resistance RiH2 V|=0.8Vpp 30 120 500 | kQ
INT pull-up transistor resistance Rpy2 V|=Vsg 100 500 2000 | kQ
INT pull-down transistor resistance Rpp2 VI=Vpp 100 500 2000 | kQ
TST pull-down transistor resistance Rpp3 VI=Vpp 20 70 300 | kQ
XTOUT oscillation compensating capacitance Cq Vpp=5V 20 pF

32 kHz range 32 33
Crystal oscillator operating frequency fxtal 38 kHz range 37 39| kHz

65 kHz range 60 70
Ceramic filter oscillator operating frequency feer 190 1200 | kHz
Serial interface clock frequency fser Rise/fall time < 10ps 0 200 | kHz

N0.3410-7/16
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Measurement Circuits

The following conditions apply to figure 1.

« Standby mode

 Port S input resistors enable

« 1/O ports in output mode, all outputs HIGH

* INT open and internal input transistors enabled

« External pull-down resistor connected to RES.

« Current flow through components connected to LCD
ports is not included.

* fytal = 32 to 65 kHz

¢ foer= 200 kHz to 4 MHz

The flowing conditions apply to figures 2 and 3.
* fytal = 32 kHz

*Cl1=C2 =C3 =0yF

* LCD ports are open.

¢ foer= 200 kHz to 4 MHz

)

() A
I W yst 1 l S Crystal
CUP2 VDD  XTih e TCUP2 VDD  XTIN [osogatr
L IN, r.3 1k
Cig | CUP1 xtoutl——F  Co Gl | CUP1 xtouTh—235 G
VDD1 FIN| + i VDD1 CFIN —-—I—-—H——
[fvop2 7 Co [{vopz |7 O
_ it A 0 —
L , - I L CFOUT] ©
o CST VTS ST e O o2 csT vlss T Ot
Figure 1. Supply leakage measurement Figure 4. Supply current measurement 1
Notes
1. Ceramic filter oscillator stopped
o 2. fytal = 32, 38 or 65kHz
c1 [jcuPz VDD XTIN . it
Vo  E—cupi xtouT——7  Co R
VDD1 FIN 1 04:5 I &/ Crystal
g resonator
vDD2 p— CUP2 VDD _ XTIN
= } T _E—
ca Vss CFOUT] Ct'airn:nr'nc Ced C1L cUP1 XTOUT = Cq
l VDD1 CF'N_—'I_‘”C‘"_
=] 'cg
vDD2
_ i L vss CFOUTl Geramie ol —
Figure 2. Supply voltage measurement 1 c2 ca]‘ 1 filter
Figure 5. Supply current measurement 2
l Crystal |
t
oy L JC0P2 VDD XTN——
o T dcurP1 XToUT}—oF  Co —~
o EIN A
VDD1 CFIN Tk | = Crystal
VDD2 M resonator
= == CFOUT| C ic ol —jcupz VDD XTIN
c2fca ves Siter Ccd Cr T _{cup XTOUT}——3F Co
l VDD1 CFIN T—
Red Ceg
) [Tjvop2 . —
Figure 3. Output voltage measurement 2 CZT CST vss CFOUT] ™ Cerarmio Goq
!

Figure 6. Supply current measurement 3

Note
Crystal oscillator stopped

No0.3410-8/16
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Pin Functions

Name Function
COML1 to COM4 function as LCD common driver outputs. The active outputs and frame frquency for each duty cycle
COoM1 are shown in the table below.
Frame
Duty cycly CcoM1 COM2 COM3 COomM4 Frequency
(Hz)
CcoMm2 -
Static v - - - 32
1/2 4 v - - 32
COmM3
1/3 v v v - 42.7
1/4 v v v v 32
COM4 Note
¢ 0=32.768 kHz
CuP1 CUP1 and CUP2 are parts of the LCD-drive voltage divider circuit. When using 1/2- or 1/3-bias, connect a bipolar capacitor
CUP2 between these pins, otherwise leave them open.
RES RES pulsewidths greater than 200 ps reset the microcontroller. RES requires an external input resistor.
INT/OE INT functions as the output enable input when the EPROM is addressed.
SO1/A08
SO2/A09 Port SO functions as address bus inputs when the EPROM is addressed. SO1 also functions as the serial data input, SO2
as the serial data output and SO3 as the serial data clock input or output. Clock direction and polarity are detemined by
SO3/A10 software.
SO4/A11
A1/A12
A2/A13
Port A functions as address bus inputs and the chip enable input when the EPROM is addressed.
A3/A14
A4ICE
P1/D4
P2/D5
Port P functions as data bus lines when the EPROM is addressed.
P3/D6
P4/D7
XTIN XTIN and XTOUT fuction as the crystal oscillator connections, otherwise they are left open.
XTOUT The crystal frequency is configuration option. The oscillator halts after a HOLD instruction.
Vppl and Vpp2 function as LCD drive bias circuit capacitor connections. For each bias drive,
connect these pins as shown below.
VD1 Static bias 1/2-bias 1/3-bias
VDD vDD VDD
VvDD1 vDD1 VvDD1
VvDD2 VvDD2 vDD2
VbD2 vss vss vss T
CFIN CFIN and CFOUT function as the ceramic filter connections, otherwise they are left open. The oscillator halts after a HOLD
CFOUT or SLOW instruction.
S1/A00
S2/A01 Port S functions as address bus inputs when the EPROM is addressed. port S pins have internal key-debounce circuits. The
S3/A02 1.95 or 7.8 ms (at ¢ n=32.768 kHz) debounce delay period is selected by software.
S4/A03
K1/D0
K2/b1 Port K functions as data bus lines when the EPROM is addressed. Port K pins have internal input key-debounce circuits.
K3/D2 The delay period is the same as the port S debounce delay.
K4/D3

Continued on next page
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Continued from preceding page

Name Function
M1/A04
M2/A05 Port M functions as address bus inputs when the EPROM is addressed. M3 also functions as timer 1, and M4 as timer 2
M3/A06 external clock inputs when the timers are in mode 3. The minimum external clock period is double the cycle time.
M4/A07
N1
N2
N4 functions as the 1, 2, or 4 kHz (at ¢ 9=32.768 kHz) alarm signal output (when the N4 output latch is LOW).
N3
N4
TST/IVPP TST functions as the VPP input when the EPROM is addressed. It is normally connected to ground.

SEGL1 to SEG35

SEGL1 to SEG35 function as LCD segment drivers or general-purpose outputs. The function of individual outputs 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-
lator is used, the oscillator frequency options are 32,
38 or 65 kHz. The ceramic filter and crystal oscillator
options are shown in figures 7 and 8, respectively.

Ceramic filter

CFOUT
$R=0Q

= Ceq

Figure 7. Ceramic filter oscillator

—_— e —
XTIN Crystal XTOUT
i,
CyT = Cq
JE —
Vss

Figure 8. Crystal oscillator
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Input Ports

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

A
R T T
\

FRAm

Vss

N

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

Note : Cofiguration data determines switch settings.

Outputs

SEGL1 to SEG35

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

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

* Static

« 1/2-bias and 1/2-duty

 1/2-bias and 1/3-duty

 1/2-bias and 1/4-duty

« 1/3-bias and 1/3-duty

« 1/3-bias and 1/4-duty

The general-purpose output configuration is set for indi-
vidual 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.

Vop

Output
Ves

Figure 10. p-channel output

-
- 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 op-
tions are reset and no change.

Port N

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

Voo

-~ Always open

Vss

Figure 12. Ports N open-drain outputs

Serial Data Clock
The SO3 clock divider ratio options are 1/1, 1/2 and 1/4.

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 op-
tions are the same as for the port inputs. The interrupt
request trigger options are rising-edge and falling-edge
triggering.
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Design Information

Development Process

The LC5860 series software development tools, quired for LC58E68 program development. The devel-
EC5868.EXE software and a general-purpose PROM opment flowchart is shown in figure 13.

programmer with a W58E68Q adapter board are re-

Finalize
specification

}

Set mask Create the option data with the SU5864 or SU5868.
options

l

Wirite and Assemble the program using the LC5862/63/64/66/68 assembler
debug and debug it with the accompanying development tools.
program

Create Convert and combine the program and option data using the
LC58E68 EC5868 program.
data

}

initialize Initialize the PROM programmer with device type and program
PROM start and end addresses.
programmer

I

Downtload Download data to the PROM programmer.
ata

Instalt Install the W58E68Q adapter board in the PROM
agapter programmer socket.
oard

I

Install and Install the LC58E68 in the adapter board and program the EPROM.
program
LC58E68

I

Check Install the LC58E68 into the target system and check its operation,
program
execution Affix an opaque seal over the LC58E68 window.

Figure 13. Development flowchart
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LC586X series software development tools

These tools are used on an MS-DOS computer to cre-
ate programs and option data. See the LC586X series
development tools manual for further infomation.

EC5868.EXE
This program combines an LC586X series program with ~ data software and converts the result to LC58E68 EPROM

the configuration option data generated by the option  downloading format as shown in figure 14.

LC5862H, 63H, 64H LC5866H, 68H
0000 } 0000
- Program lower 8 bits
?ggg ‘]" i S Program lower 8 bits
- J Program upper 8 bits -
1FFF - 1FFF - P-é—
2000
383
[T Y]
Qssg 3FFF Program upper 8 bits

-+ -

0000 "
03FF D Option data

LCS&866H
LC5868H

-+

0000 .
03FF I:] Option data

N 4

EPROM write data
0000 _I J
?Sgg """ - Program lower 8 bits

1FFF
-<

N

gggg """ - Program upper 8 bits

3FFF
4000

40FF £I§II
— 1
sbis 392899

Option data

Figure 14. Conversion to EPROM format
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For example, to convert the ROMSAMP.HXE 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 U

or

A : >EC5868 B:ROMSAMP.HEX B:PLASAMP.HEX C:EP-SAMP.HEX 0

or
A >EC5864]

*kkkkkkkkk *k%k *kkkkkkkkkhhhhhkhkhkhkkikkx *kkkkkkkkkhhkhhik

* LC58E68 PROGRAM & MASK OPTION CONVERSION Ver XXXX *

*kkkkkkkkk *k%k *kkkkkkkkkhhhhhhkhkhkkikkx

A : ROM PROGRAM NAME :B:ROMSAMP.HEX [
A : PLA PROGRAM NAME :B:PLASAMP.HEX O
A EP ROM WRITE NAME :B:EP-SAMP.HEX [

*kkkkkkkkhhkhhkik

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

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

* 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 option 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, ILLEGAL 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 ad-
dress limit.

* Error ON filename.HEX, ILLEGAL FILE 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.

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, \=21V and pro-
gram addresses 0000H to 40FFH.

The W58E68Q adapter board, shown in figure 15, is
placed in the PROM programmer socket and the
LC58EG68 to be programmed, in the W58E68Q adapter.

Pin 1 of
LC58E68

Pin 1 of 28-pin DIP socket

Figure 15. W58E68Q adapter board

Affix an opaque seal to the window of the programmed
LC58E68 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
LC58E68.
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Reset Timing

The reset state is released following a HIGH-to-LOW  program execution begins. Configuration options are in-
transition on RES. Configuration options and the seg- valid and segment outputs are held at¥tom when
ment output control PLA are initialized during the next ~ RES goes HIGH until the options are initialized.

256 clock cycles. The program counter is then reset and

Ordering Information

Typically, a mask ROM LC586X series device is ordered  sembler and another three EPROMs each containing the
after a system has been prototyped with the LC58E68. option data generated using the option specification tool.
However, a programmed LC58EG68 or an LC58E68-for- A comparison of LC58E68 characteristics with those of
mat hex file cannot be used to specify the mask ROM LC586X series mask ROM devices is shown in tables 1
device. and 2.

When ordering, provide three EPROMs each containing

the mask ROM program generated using a standard as-

Table 1. Electrical characteristics comparison

Parameter Symbol Conditions LC58E68 LC586X series Unit
Operating temperature Topr 10 to 40 -30to 70 °C
Supply voltage Vbp 2.8t05.5 2.0t0 6.0 \Y
Vpp=3V, fxtal=32 kHz 5 4
Vpp=5V, fyta=32 kHz 20 15
Typical halt-mode supply current IbD Vpp=5V, fcer=400 kHz 400 400 HA
Vpp=5V, feer=2 MHz 500 500
Vpp=5V, feer=4 MHz 700 700

Table 2. Configuration comparison

Parameter LC58E68 LC586X devices
LCD segment and common outputs | Segment outputs are CMOS and are held at Vgg. . .
- : Static operation
during reset Common outputs are n-channel and open-drain.
Segment output state after reset Not displayed Displayed or not displayed
Ceramic filter, crystal, ceramic filter and crystal, RC
Oscillator circuit type Ceramic filter, crystal, or ceramic filter and crystal circuit, RC circuit and crystal, external oscillator or
external oscillator and crystal
Crystal frequency 32, 38 or 65 kHz (65 kHz during reset) 32, 38 or 65 kHz
RES reset input Active-HIGH Acyve-LOW, aptlve-LOW with pull-up, active-HIGH or
active-HIGH with pull-up
Port N outputs Open-drain Open-drain or CMOS
Static, 1/2-bias and 1/2-duty, 1/2-bias and 1/3-duty, Static, 1/2-bias and 1/2-duty, 1/2-bias and 1/3-duty, 1/2-
LCD drive type 1/2-bias and 1/4-duty, 1/3-bias and 1/3-duty or 1/3-bias | bias and 1/4-duty, 1/3-bias and 1/3-duty, 1/3-bias and
and 1/4-duty (See note 1.) 1/4-duty or unused
'Strobe No.' range 00H to 1EH (See note 2.) O0H to 1EH
Notes

1. Configure as static drive if not used.
2. Strobe 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 use a 4 MHz ceramic resonator.
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The LC586X series devices, including the LC58E68, are
shown in table 3.

Table 3. LC586X series devices

Device ROM capacity (kbytes) RAM capacity (bits) Package type
LC5862H 4 256 x 4 QIP80
LC5863H 6 256 x 4 QIP80
LC5864H 8 256 x 4 QIP80
LC5866H 12 256 x 4 QIP80
LC5868H 16 256 x 4 QIP80
LC58E68 16(EPROM) 256 x 4 QFC80

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

Manufacturer
Resonator frequency Murata Kyocera

Part number ch (pF) Cecd (pF) Part number ch (pF) Ccd (pF)
400 kHz CSB400P 330 330 KBR-400B 330
800 kHz CSB800J 220 220 KBR-800H 100
1 MHz CSB1000J 220 220 KBR-1000H 100

CSA2.00MG
2 MHz CST2.00MG 33 33 KBR-2.0MS 33

CSA4.00MG
4 MHz CST4.00MG 33 33 KBR-4.0MS 33

B Specifications of any and all SANYO products described or contained herein stipulate the performance,

characteristics, and functions of the described products in the independent state, and are not guarantees
of the performance, characteristics, and functions of the described products as mounted in the customer's
products or equipment. To verify symptoms and states that cannot be evaluated in an independent device,
the customer should always evaluate and test devices mounted in the customer's products or equipment.

SANYO Electric Co., Ltd. strives to supply high-quality high-reliability products. However, any and all
semiconductor products fail with some probability. It is possible that these probabilistic failures could
give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire,
or that could cause damage to other property. When designing equipment, adopt safety measures so
that these kinds of accidents or events cannot occur. Such measures include but are not limited to protective
circuits and error prevention circuits for safe design, redundant design, and structural design.

In the event that any or all SANYO products(including technical data,services) described or
contained herein are controlled under any of applicable local export control laws and regulations,
such products must not be exported without obtaining the export license from the authorities
concerned in accordance with the above law.

No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system,
or otherwise, without the prior written permission of SANYO Electric Co., Ltd.

Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the "Delivery Specification"
for the SANYO product that you intend to use.

Information (including circuit diagrams and circuit parameters) herein is for example only ; it is not
guaranteed 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.

This catalog provides information as of October, 2001. Specifications and information herein are subject
to change without notice.
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