
Ordering number: EN 3410C 

CMOS LSI 
N o . 341OC , LC58E68 

i SA\YO 4-bit Microprocessor 
with Buiit-in EPROM and LCD Drivers 

Overview Pin Assignment 
The LC58E68 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 
prototyping systems based on these devices. 

The LC58E68 features an additional 224 bytes of 
EPROM containing the configuration option data. 
Configuration options include input and output con-
figurations and oscillator selection. Input configuration 
options are LOW-level hold transistor, HIGH-level hold 
transistor and no bold transistor enabled, and pull-up 
and pull-down input transistors. Output configuration 
options are LCD driver and CMOS, p-channel open-
drain and n-channel open-drain general-purpose outputs. 
The oscillator options are ceramic filter, crystal, and 
both ceramic filter and crystal. 

The LC58E68's UV-erasable EPROM can be re-
programmed using a general-purpose PROM program-
mer and an adapter board. 

The LC58E68 operates from a 3 or 5 V supply and is 
available in 80-pin QIPs. 

Features 
• Compatible with the LC586X series mask ROM 

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

Unit: mm 
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Block Diagram 
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Pin Functions 

Number Name Function 

1 COM2 
LCD common outputs 

2 C0M1 
LCD common outputs 

3 CUP1 
LCD drive bias circuit capacitor connections 

4 CUP2 
LCD drive bias circuit capacitor connections 

6 RES Active-HIGH reset input 

6 INT/OE Multiplexed interrupt request (INT) and EPROM output enable (OE) input 

7 S01/A08 

Multiplexed 4-bit inpuVoutput port SO (S01 to S04), serial port (901 to S03) and EPROM 
address inputs (AOS to A11) 

6 S02/A09 Multiplexed 4-bit inpuVoutput port SO (S01 to S04), serial port (901 to S03) and EPROM 
address inputs (AOS to A11) 9 S03/A10 

Multiplexed 4-bit inpuVoutput port SO (S01 to S04), serial port (901 to S03) and EPROM 
address inputs (AOS to A11) 

10 S04/A11 

Multiplexed 4-bit inpuVoutput port SO (S01 to S04), serial port (901 to S03) and EPROM 
address inputs (AOS to A11) 

11 A1/A12 

Multiplexed 4-bit inpL'/oulput port A (A1 to A4), EPROM address inputs (A12 to A14) and chip 
enable input (CE) 

12 A2/A13 Multiplexed 4-bit inpL'/oulput port A (A1 to A4), EPROM address inputs (A12 to A14) and chip 
enable input (CE) 13 A3/A14 

Multiplexed 4-bit inpL'/oulput port A (A1 to A4), EPROM address inputs (A12 to A14) and chip 
enable input (CE) 

14 A4/CH 

Multiplexed 4-bit inpL'/oulput port A (A1 to A4), EPROM address inputs (A12 to A14) and chip 
enable input (CE) 

15 P1/D4 

Multiplexed 4-bit inpuVoutpul port P (Pi to P4) and EPROM data bus lines (04 to D7) 
16 P2/D5 

Multiplexed 4-bit inpuVoutpul port P (Pi to P4) and EPROM data bus lines (04 to D7) 
17 P3/D6 

Multiplexed 4-bit inpuVoutpul port P (Pi to P4) and EPROM data bus lines (04 to D7) 

18 P4/D7 

Multiplexed 4-bit inpuVoutpul port P (Pi to P4) and EPROM data bus lines (04 to D7) 

19 XTOUT 
Crystal oscillator connections 

20 XTIN 
Crystal oscillator connections 

21 VDD2 
LCD drive bias supply capacitor connections 

22 VDD1 
LCD drive bias supply capacitor connections 

23 VSS Ground 

24 VDD Voltage supply 

25 CFIN 
Ceramic filter oscillator connections 

26 CFOUT 
Ceramic filter oscillator connections 

27 S1/AOO 

Multiplexed 4-bit inpul port S (St to S4) and EPROM address inputs (A00 to A03) 
28 S2/A01 

Multiplexed 4-bit inpul port S (St to S4) and EPROM address inputs (A00 to A03) 
29 S3/A02 

Multiplexed 4-bit inpul port S (St to S4) and EPROM address inputs (A00 to A03) 

30 S4/A03 

Multiplexed 4-bit inpul port S (St to S4) and EPROM address inputs (A00 to A03) 

31 K1/D0 

Multiplexed 4-bit inpul'cutput port K {Kt to K4) and EPROM data bus lines (DO to D3) 
32 K2/D1 

Multiplexed 4-bit inpul'cutput port K {Kt to K4) and EPROM data bus lines (DO to D3) 
33 K3/D2 

Multiplexed 4-bit inpul'cutput port K {Kt to K4) and EPROM data bus lines (DO to D3) 

34 K4/D3 

Multiplexed 4-bit inpul'cutput port K {Kt to K4) and EPROM data bus lines (DO to D3) 
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Number Name Function 

35 M1/A04 

Multiplexed 4-bit input/output port M (M1 to M4), EPROM address inputs (A04 lo A07) and timer 
1 and 2 external clock inputs (M3 and M4) 

36 M2/A05 Multiplexed 4-bit input/output port M (M1 to M4), EPROM address inputs (A04 lo A07) and timer 
1 and 2 external clock inputs (M3 and M4) 37 M&A06 

Multiplexed 4-bit input/output port M (M1 to M4), EPROM address inputs (A04 lo A07) and timer 
1 and 2 external clock inputs (M3 and M4) 

38 M4/A07 

Multiplexed 4-bit input/output port M (M1 to M4), EPROM address inputs (A04 lo A07) and timer 
1 and 2 external clock inputs (M3 and M4) 

39 N1 

Multiplexed 4-bit, open-drain output port N (N1 to N4) and alarm signal output (N4) 
40 N2 

Multiplexed 4-bit, open-drain output port N (N1 to N4) and alarm signal output (N4) 
41 N3 

Multiplexed 4-bit, open-drain output port N (N1 to N4) and alarm signal output (N4) 

42 N4 

Multiplexed 4-bit, open-drain output port N (N1 to N4) and alarm signal output (N4) 

43 TST7VPP Multiplexed test input (TST) and EPROM VPP supply (VPP) 

44 to 78 SEG1 to SEG35 LCD segment drivers or general-purpose outputs 

79 COM4 
LCD common outputs 

80 COM3 
LCD common outputs 

Specifications 

Absolute Maximum Ratings 

Parameter Symbol Ratings Unit 

Supply voltage range V m max - 0 . 3 to +6.0 V 

LCD supply voltage 1 range VDDI - 0 . 3 to VOD V 

LCD supply voltage 2 range VDD2 - 0 . 3 to VDD V 

XTIN and CFIN input voltage range Vn 0 to maximum generated voltage V 

Ports S, K, P, SO and A, and RES, INT and TST input 
voltage range V|2 - 0 . 3 to VDD + 0 .3 V 

XTOUT and CFOUT output voltage range • Voi 0 to maximum generated voltage V 

Ports K, P, SO and A, and CUP1, CUP2, SEG1 to 
SEG 35 and COM1 to COM4 output voltage range V02 - 0 . 3 to VDD + 0.3 V 

Port N open-drain output voltage range V03 -0.3 lo +13 V 

Port N output current range lot - 1 0 t o + 1 5 mA 

Ports K, P, M, SO and A output current range >02 - 5 to +5 mA 

Ports K, P, M, SO, A and N, and SEG1 to SEG 35 
total output current range Z\o - 7 0 to 70 mA 

Power dissipation Po 500 mW 

Operating temperature range Topr 10 to 40 °C 

Storage temperature range Tstg - 5 5 to +125 °C 
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Allowable Operating Ranges 

T» = 25 °C 

Parameter Symbol Ratings Unit 

Supply voltage range with LCD disabled. See note 1. VDD 2.8 to 5.5 V 

Supply voltage range with static bias. See note 1. VDD 2.8 to 5.5 V 

Supply voltage range with W-bias. See note 2, VDD 2.8 to 5.5 V 

Supply voltage range with Vi-bias. See note 3. VDD 2.8 to 5.5 V 

Minimum data retention voltage. See note 4. VDR 2.8 to VDD V 

Notes 

1 . VDDI = VDD2 = VDD 

2 . VDDI = VDD2 « 'A x V D D 

3 . VDDI « 'A X V D D , V D D 2 ~ 'A x V D D 

4. Oscillator and all internal circuits halted 

Electrical Characteristics 

V D D = 2 . 8 t o 3 . 2 V 

Ts = 25 °C 

Parameter Symbol Conditions 
Ratings 

Unit Parameter Symbol Conditions 
mln typ max 

Unit 

LCD supply voltage 1 VDDI 

VDD = 3 V, 
C1 = C2 = 0.1 i iF, 
'/2-bias, 
U | = 32.768 kHz. 
See figure 2. 

- 1.5 -

V LCD supply voltage 1 VDDI 
VDD = 3 V , 

CI = C2 = 0.1 nF, 
V»-bias, 
fatal = 32.768 kHz. 
See figure 3. 

- 1.0 -

V 

LCD supply voltage 2 VD[)2 

VDD = 3 V, 

CI = C2 = 0.1 JJLF, 
Vj-bias, 
fxht = 32.768 kHz. 
See figure 3. 

- 2.0 - V 

VDD = 3 V, 

W = 32 kHz, 
Cg = 20 pF, 
Zc = 25 k f t , 
halt mode, Vj-bias. 
See figure 4. 

- 5 -

Supply current IDD 

VDD = 3 V , 

fx b i = 38 or 65 kHz, 
Cg = 10 pF, 
Zc = 25 k f l , 
halt mode, Vj-bias. 
See figure 4. 

- 10 -
MA 

VDD = 3 V, 

leer = 400 kHz, 
Ccg = Cod = 330 pF, 
halt mode. 
See figure 5. 

- 150 -
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Parameter Symbol Conditions 
Ratings 

Unit Parameter Symbol Conditions 
min typ max 

Unit 

Supply current IDD 

V M = 3 V, 
U = 1 MHz, 
COG = COD = 100 pF, 
halt mode. 
See figure 6. 

- 200 - liA 

Supply leakage current IDD 

VDD = 3 V , 
standby mode. 
See figure 1. 

- 1 - IXA 

Porte S, K, P, M, SO and A, and 
INT LOW-level input voltage VILI 0 - 0.3VDD V 

Ports S, K, P, M, SO and A, and 
INT HIGH-level input voltage V|H1 0.7VDD - VDD V 

RES and CFIN LOW-level input 
voltage V|L2 0 - 0.25VDD V 

RES and CFIN HIGH-level input 
voltage 

V|H2 0.75VDD - VDD V 

Ports K, Pp M, SO and A 
LOW-level output voltage VoL2 IOL = 400 NA - 0.2 0.5 V 

Ports K, P, M, SO and A 
HIGH-level output voltage VoHl IOH = - 4 0 0 NA VDD - 0.5 VDD - 0 .2 - V 

Ports S, K, M, SO and A, and 
INT input leakage current lleaKI VDO = 3 V 

V, = Vss - 1 - -

HA 
Ports S, K, M, SO and A, and 
INT input leakage current lleaKI VDO = 3 V 

VJ = VDD - - 1 
HA 

Port N LOW-level output voltage Vou IOL = 10 MA - - 0.5 V 

Port N output leakage current I|eak2 V 0 H = 10.5 V - - 1 M * 

SEG1 to SEG35 CMOS LOW-level 
output voltage VOLS IOL = 100 JIA - - 0.5 V 

SEG1 to SEG35 CMOS HIGH-level 
output voltage VoH2 IOH = - 1 0 0 pA V D 0 - 0.5 - - V 

SEG1 to SEG35 p-channel 
HIGH-level output voltage V0H3 IOH = -100 liA VDD - 0.5 - - V 

SEG1 to SEG35 p-channel output 
leakage current l|eaK3 VOL = 0 V - - t MA 

SEG1 to SEG35 n-channel 
LOW-level output voltage V 0L4 IOL = 100 JIA - - 0.5 V 

SEG1 to SEG35 n-channel output 
leakage current l | s *4 VOH - VDD - - 1 P A 

Static-bias SEG1 to SEG35 
LOW-level output voltage VOLS IOL = 20 P A - - 0.2 V 

Static-bias SEG1 to SEG35 
HIGH-level output voltage VoH4 IOH = - 2 0 \iA VDD - 0.2 - - V 

Static-bias C0M1 LOW-level oulput 
voltage V0L6 IOL = 100 pA - - 0 .2 V 

Static-bias C0M1 HIGH-level output 
voltage VOH5 IOH = -100 pA •VDD - 0.2 - - V 

Vi-bias SEG1 to SEG35 LOW-level 
output voltage V0L7 IOL = 20 nA - - 0.2 V 

VI-bias SEG1 to SEG35 HIGH-level 
output voltage V0H6 IOH = - 2 0 HA VDD - 0.2 - - V 
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Parameter Symbol Conditions 
Ratings 

Unit Parameter Symbol Conditions 
mln typ max 

Unit 

Vi-bias C0M1 to COM4 LOW-level 
output voltage VoLB IOL = 100 nA - - 0.2 V 

Vj-bias C0M1 to COM4 MID-level 
output voltage VoMl IOL = 100 nA or 

IOH = -100 nA 
(VDD + 2) 

- 0.2 
-

(VDD + 2) 
+ 0.2 

V 

'/rbias C0M1 to COM4 HIGH-level 
output voltage V0H7 IOH = -100 jiA VDD - 0.2 - - V 

Vi-bias SEG1 to SEG35 LOW-level 
output voltage VOLS IOL = 20 ^A - - 0.2 V 

'/j-bias SEG1 to SEG35 MID-level 
output voltage VQM2 

IOL = 20 jiA or 
IOH = -20 nA 

(VDD + 3) 
- 0.2 -

(VDD + 3) 
+ 0.2 

V 

'/j-bias SEG1 to SEG35 MID-level 
output voltage VQM2 

IOL = 20 nA or 
IOH = -20 nA 

{ 2V D D + 3) 
- 0.2 

-
( 2 V 0 D - 3) 

+ 0.2 
V 

Vi-bias SEG1 to SEG35 HIGH-level 
output voltage VoHB IOH = -20 nA VDD - 0.2 - - V 

'/i-bias C0M1 to COM4 LOW-level 
output voltage VoLIO IOL = 100 MA - - 0.2 V 

'/i-bias C0M1 to COM4 MID-level 
output voltage VoM3 

IOL = 100 pA or 
IOH = -100 nA 

(VDD + 3) 
- 0.2 

-
(VDD + 3) 

+ 0.2 
V 

'/i-bias C0M1 to COM4 MID-level 
output voltage VoM3 

IOL = 100 nA or 
IOH = -100 nA 

(2VDO + 3} 
- 0.2 

-
(2V 0 D + 3) 

+ 0.2 
V 

'/i-bias C0M1 to COM4 HIGH-level 
output voltage V0H8 IOH = -100 nA VDD - 0.2 - - V 

Ports S, K, P, M, SO and A 
LOW-level hold transistor input 
resistance 

R|L1 VI = 0.2VDD 60 300 1200 kQ 

Ports S, K, P, M, SO and A 
HIGH-level hold transistor input 
resistance 

RIHI VJ = O.SVDD 60 300 1200 k n 

Ports S, K, P, M, SO and A 
pull-up transistor input resistance RPUI V| = Vss 30 150 500 k f t 

Ports S, K, P, M, SO and A 
pull-down transistor input resistance Rpoi V| = VDD 30 160 500 k£2 

INT LOW-level hold transistor input 
resistance R|L2 VI = 0.2VDD 60 300 .1200 k n 

INT HIGH-level hold transistor input 
resistance RlH2 VI = O.SVDD 60 300 1200 k n 

INT pull-up transistor resistance RPU2 V, = Vss 300 1500 5000 k£l 

INT pull-down transistor resistance RP02 V] = VDD 300 1500 5000 k n 

TST pull-down transistor resistance RRD3 V] = VDD 20 70 3 0 0 k n 

XTOLIT oscillation compensating 
capacitance Cd VDD = 3 V - 20 - pF 

CryslaJ oscillator operating 
frequency fxtal 

32 kHz range 32 - 33 

kHz 
CryslaJ oscillator operating 
frequency fxtal 36 kHz range 37 - 39 kHz 
CryslaJ oscillator operating 
frequency fxtal 

65 kHz range 60 - 70 

kHz 

Ceramic filter oscillator operating 
frequency f«r 190 - 1200 kHz 

Serial interface clock frequency U Rise/fall time £ 10 us 0 - 200 kHz 
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VDD = 4.5 to 5.5 V 

T. = 25 'C 

Parameter Symbol Conditions -
Ratings 

Unit Parameter Symbol Conditions -
min typ max 

Unit 

LCD supply voltage 1 VDDI 

VDD = 5 V , 

CI = C2 = 0.1 nF, 
'/2-bias, 
fxtaJ = 32.766 kHz. 
See figure 2. 

- 2.5 -

V LCD supply voltage 1 VDDI 
VDD = 5 V, 
C1 = C2 = 0.1 jiF, 
'/a-bias, 
fxW = 32.768 kHz. 
See figure 3. 

- 1.67 -

V 

LCD supply voltage 2 V D M 

VDD = 5 V , 
CI = C2 = 0.1 jiF, 
Vj-bias, 
U = 32.768 kHz. 
See figure 3. 

- 3.33 - V 

VDD = 5 V, 

1KtaJ = 32 kHz, 
C0 = 20 pF, 
2c - 25 k£2, 
halt mode, '/j-bias. 
See figure 4. 

- 20 -

VDD = 5 V, 

fxbi = 38 or 65 kHz, 
Cg = 10 pF, 
Zc = 25 k£2, 
halt mode, Va-bias. 
See figure 4. 

- 30 -

Supply current IDD 

VDD = 5 V , 

tar = 400 kHZ. 
Cog = Ccd = 330 pF, 
halt mode. 
See figure 5. 

- 400 -

| I A 

VDD = 5 V , 

fcw = 1 MHz, 
Cog = Cod = 100 pF, 
halt mode. 
See figure 6. 

- 450 -

VDD = 5 V , 

f«, = 2 MHZ, 
Ccg = Cod = 33 pF, 
halt mode. 
See figure 6. 

- 500 -

VDD = 5 V, 

U = 4 MHz, . 
Ccfl = Cod = 33 pF, 
halt mode. 
See figure 6. 

- 700 -

Supply leakage current bo 
VDD = 6.5 V , 

standby mode. 
See figure 1. 

- 1 - HA 

Ports S, K, P, M, SO and A, and 
INT. LOW-level input voltage V(L1 0 - 0.3VDD V 
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Parameter Symbol Conditions 
Ratings 

Unit Parameter Symbol Conditions 
mln typ max 

Unit 

Ports S, K, P, M, SO and A, and 
INT HIGH-level input voltage VIHI OJVDD - VDD V 

RES and CFIN LOW-level input 
voltage VlL2 0 - 0.25VDD V 

RES and CRN HIGH-level input 
voltage V|H2 0.75VDD - VDD V 

Ports K, P, M, SO and A 
LOW-level output voltage V0L2 loi = 2 mA - 0.2 0 .5 V 

Ports K, P, M, SO and A 
HIGH-level output voltage VoHt IOH = - 1 mA VDD - 0 .5 VDD - 0 .2 - V 

Ports S, K, M, SO and A, and 
INT input leakage current lleakl V D D = 5.5 V 

V, = Vss - 1 - -
HA Ports S, K, M, SO and A, and 

INT input leakage current lleakl V D D = 5.5 V 
VI = VDD - - 1 

HA 

Port N LOW-level output voltage VOLI IOL = 10 mA - - 0.5 V 

Port N output leakage current F|eak2 VOH = 10.5 V - - 1 yiA 

SEG1 to SEG35 CMOS LOW-level 
output voltage V0L3 IOL = 250 nA - - 0.5 V 

SEG1 to SEG35 CMOS HIGH-level 
output voltage VoH2 IOH = -250 \xA VDD - 0.5 - - V 

SEG1 to SEG35 p-channel 
HIGH-level output voltage VoH3 IOH = -250 pA VDD - 0.5 - - V 

SEGl lo SEG35 p-channel output 
leakage current I)eak3 VOL = 0 V - - 1 H A 

SEGl to SEG35 n-channel 
LOW-level output voltage V0L4 IOL = 250 nA - - 0.5 V 

SEGl to SEG35 n-channel output 
leakage current 1|eak4 VQH = VDD - - 1 H A 

Static-bias SEG1 to SEG35 
LOW-level output voltage VOLS IOL = 20 nA - - 0.2 V 

Static-bias SEG1 to SEG35 
HIGH-level output voltage VOH4 IOH = -20 nA VDO - 0.2 - - V 

Static-bias C0M1 LOW-level output 
voltage V0L6 IOL = 200 jiA - - 0 .2 V 

Static-bias COMl HIGH-level output 
voltage VOH5 IOH = -200 \iA VOD - 0.2 - - V 

Yi-bias SEGl to SEG35 LOW-level 
output voltage V0L7 IOL = 20 nA - - 0.2 V 

'/z-bias SEGl to SEG35 
HIGH-level output voltage V0H6 IOH = -20 HA VDD - 0 .2 - - V 

W-bias COMl to COM4 LOW-level 
output voltage VoLB Iol = 200 (JA - - 0 .2 V 

Va-bias COMl to COM4 MID-level 
output voltage VOMI IOL = 200 nA or 

IOH = -200 jiA 
(VDD + 2) 

- 0 .2 
-

(VDD + 2) 
+ 0,2 

V 

'/i-bias C0M1 lo COM4 HIGH-level 
output voltage VoH7 IOH = -200 jiA VDO - 0.2 - - V 
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Parameter Symbol Conditions 
Ratings 

Unit Parameter Symbol Conditions 
mln typ max 

Unit 

'/j-bias SEG1 to SEG35 LOW-level 
ou^sut voltage VOLS IOL = 20 nA - - 0.2 V 

'/j-bias SEG1 to SEG35 MID-level 
output voltage VoM2 

IOL = 20 (xA or 
IOH = - 2 0 HA 

(VDO + 3) 
- 0 .2 

-
(VDD + 3) 

+ 0.2 
V 

'/j-bias SEG1 to SEG35 MID-level 
output voltage VoM2 

IOL = 20 HA or 
IOH = - 2 0 HA 

(2VDO + 3) 
- 0 .2 

-
(2VOO + 3) 

+ 0.2 
V 

Vs-bias SEG1 to SEG35 
HIGH-level output voltage V0H8 IOH = - 2 0 \iA VDD - 0.2 - - V 

'/j-bias COM1 to COM4 LOW-level 
output voltage VoL10 IOL = 200 nA - - 0.2 V 

'/j-bias COM1 to COM4 MID-level 
output voltage VcM3 

IOL = 200 nA or 
IOH = - 2 0 0 pA 

(VDO + 3) 
- 0 .2 

-
(VDD + 3) 

+ 0.2 
V 

'/j-bias COM1 to COM4 MID-level 
output voltage VcM3 

IOL = 200 nA or 
IOH = - 2 0 0 j iA 

(2VDO + 3) 
- 0 .2 

-
(2VDD + 3) 

+ 0.2 
V 

Va-bias COM1 to COM4 HIGH-level 
output voltage VOH9 IOH = - 2 0 0 pA VDO - 0.2 - - V 

Ports S, K, P, M, SO and A 
LOW-level hold transistor Input 
resistance 

R|L1 VI = 0.2VDD 30 120 500 kn 

Ports S, K, P, M, SO and A 
HIGH-level hold transistor input 
resistance 

RIHI VI = 0.8VDD 30 120 500 kn 

Ports S, K, P, M, SO and A 
pull-up transistor input resistance RRUI VI = Vss 10 50 200 kn 

Ports S, K, P, M, SO and A 
pull-down transistor input resistance RPDI VI = V D D 10 50 200 k^ 

INT LOW-level hold transistor input 
resistance R|L2 VI = 0.2VOD 30 120 500 kn 

INT HIGH-level hold transistor 
input resistance R|H2 VI = O.BVDD 30 120 500 kn 

INT pull-up transistor resistance RpU2 VI = VSS 100 500 2000 kn 

INT pull-down transistor resistance RPD2 VI = VDD 100 500 2000 kn 

TST pull-down transistor resistance RP03 VI = VDD 20 70 300 kn 

XTOUT oscillation compensating 
capacitance cd VDD = 5 V - 20 - pF 

Crystal oscillator operating 
frequency fxtaJ 

32 kHz range 32 - 33 

kHz Crystal oscillator operating 
frequency fxtaJ 38 kHz range 37 - 39 kHz Crystal oscillator operating 
frequency fxtaJ 

65 kHz range 60 - 70 

kHz 

Ceramic filter oscillator operating 
frequency U 190 - 1200 kHz 

Serial interface clock frequency U Rise/fall time 5 10 jis 0 - 200 kHz 
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Measurement Circuits 
The following conditions apply to figure 1. 
• Standby mode 
• Port S input resistors enabled 
• I/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. 
• fxuii = 32 to 65 kHz 
• foe, = 200 kHz to 4 MHz 
The following conditions apply to figures 2 and 3. 
• U i = 32 kHz 
• CI = C2 = C3 = 0.1 jxF 
• LCD ports are open. 
• feer = 200 kHz to 4 MHz 

C1 = 

1 r 

CUP2 VDD XTIN 
CUP1 XTOUT 
VDD1 CFIN 

VDD2 
VSS CFOUT 

Crystal 
resonator 

C l i 

C2 C3 1 

CUP2 VDD 
CUP1 
VDD1 

VDD2 
VSS 

XTIN 
XTOUT 

CFIN 

CFOUT 

Crystal 
resonator 

Sr 

Ceramic Cod 
litter 

Figure 1. Supply leakage measurement 
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VDD1 

VDD2 
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XTOUT 

CRN 

CFOUT 
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resonator 

1 
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Figure 2. Output voltage measurement 1 

CI : 
v0 

CUP2 VDD 
CUP1 
VDD1 

VDD2 

C2 C3 VSS 

XTIN 
XTOUT 

CFIN 

CFOUT 

Crystal 
resonator 

T 
Ceramic C~< 

filter 

Figure 4. Supply current measurement 1 

Notes 

1. Ceramic filter oscillator stopped 
2. U = 32, 38 or 65 kHz 
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r 
C2| C3 

CUP2 VDD XTIN 
CUP1 XTOUT 
VDD1 CFIN VDD1 CFIN 

VDD2 
VSS CFOUT 
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resonator 

1 
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Figure 5. Supply current measurement 2 
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Figure 6. Supply current measurement 3 

Note 
Crystal oscillator stopped 

Figure 3. Output voltage measurement 2 
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Pin Functions 

Name 

C0M1 

COM2 

Function 

C0M1 to COM4 function as LCD common driver outputs. The active outputs and frame 
frequency for each duty cycle are shown in the table below. 

Duty cycle 

Static 

COM1 

• 

COM2 COM3 COM4 
Frame 

frequency 
(Hz) 

32 

COM3 

COM4 

32 

• 42.7 

32 

Note 
Oo = 32.768 kHz 

CUP1 

CUP2 
CUP1 and CUP2 are part of the LCD-drive voltage divider circuit. When using % or '/s-bias, 
connect a bipolar capacitor between these pins, otherwise leave them open. 

RES RES pulsewidths greater than 200 us reset the microprocessor. RES requires an external input 
resistor. 

INT/Of INT functions as the output enable input when the EPROM is addressed. 

S01/A08 

S02/A09 

S03/A10 

S04/A11 

Port SO functions as address bus inputs when the EPROM is addressed. S01 also [unctions as 
the serial data input, S02 as the serial data output and S03 as the serial data clock input or 
output Clock direction and polarity are determined by software. 

A1/A12 

A2/A13 

A3/A14 

A4/5E 

Port A functions as address bus inputs and the chip enable input when the EPROM is 
addressed. 

P1/D4 

P2fl)5 

P3/D6 

P4/D7 

Port P functions as data bus lines when the EPROM is addressed. 

XTIN 

XTOUT 

XTIN and XTOUT function as the crystal oscillator connections, otherwise they are left open. 
The crystal frequency is a configuration option. The oscillator halts after a HOLD instruction. 

VDD1 

VDD2 

VDD1 and VDD2 function as LCD drive bias circuit capacitor connections. For each bias drive, 
connect these pins as shown below. 

Static bias 

VOD 3 VDD H 

VDD1 - I VDD1 VDD1 j VDD1 J 

VDD2 - i VDD2 VDD2 VDD2 

VSS 3 vss > 

Vi-blas 

n 
i 

Vi-blae 

VDD • 
VDD1 • 
VDD2 

VSS 

CFIN 

CFOUT 

CFIN and CFOUT function as the ceramic filter connections, otherwise they are left open. 
The oscillator halts after a HOLD or SLOW instruction. 
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Name Function 

S1/A00 

Port S functions as address bus inputs when the EPROM is addressed. Port S pins have 
internal key-debounca circuits. The 1.95 or 7.8 ms (at <j>o = 32.768 kHz) debounce delay period 
is selected by software. 

S2/A01 Port S functions as address bus inputs when the EPROM is addressed. Port S pins have 
internal key-debounca circuits. The 1.95 or 7.8 ms (at <j>o = 32.768 kHz) debounce delay period 
is selected by software. S3/A02 

Port S functions as address bus inputs when the EPROM is addressed. Port S pins have 
internal key-debounca circuits. The 1.95 or 7.8 ms (at <j>o = 32.768 kHz) debounce delay period 
is selected by software. 

S4/A03 

Port S functions as address bus inputs when the EPROM is addressed. Port S pins have 
internal key-debounca circuits. The 1.95 or 7.8 ms (at <j>o = 32.768 kHz) debounce delay period 
is selected by software. 

K1/D0 

Port K functions as data bus lines when the EPROM is addressed. Port K pins have internal 
input key-debounce circuits. The delay period is the same as the port S debounce delay. 

K2/D1 Port K functions as data bus lines when the EPROM is addressed. Port K pins have internal 
input key-debounce circuits. The delay period is the same as the port S debounce delay. K3/D2 

Port K functions as data bus lines when the EPROM is addressed. Port K pins have internal 
input key-debounce circuits. The delay period is the same as the port S debounce delay. 

K4/D3 

Port K functions as data bus lines when the EPROM is addressed. Port K pins have internal 
input key-debounce circuits. The delay period is the same as the port S debounce delay. 

M1/A04 

Port M functions as address bus inputs when the EPROM is addressed. M3 also functions as 
timer 1, and M4 as timer 2 external clock inputs when the timers are in mode 3. The minimum 
external clock period is double the cycle time. 

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 external clock inputs when the timers are in mode 3. The minimum 
external clock period is double the cycle time. M3/A06 

Port M functions as address bus inputs when the EPROM is addressed. M3 also functions as 
timer 1, and M4 as timer 2 external clock inputs when the timers are in mode 3. The minimum 
external clock period is double the cycle time. 

M4/A07 

Port M functions as address bus inputs when the EPROM is addressed. M3 also functions as 
timer 1, and M4 as timer 2 external clock inputs when the timers are in mode 3. The minimum 
external clock period is double the cycle time. 

N1 

N4 functions as the 1, 2, or 4 kHz (at <fio = 32.768 kHz) alarm signal output (when the N4 
output latch is LOW). 

N2 N4 functions as the 1, 2, or 4 kHz (at <fio = 32.768 kHz) alarm signal output (when the N4 
output latch is LOW). N3 

N4 functions as the 1, 2, or 4 kHz (at <fio = 32.768 kHz) alarm signal output (when the N4 
output latch is LOW). 

N4 

N4 functions as the 1, 2, or 4 kHz (at <fio = 32.768 kHz) alarm signal output (when the N4 
output latch is LOW). 

TST/VPP 
TST functions as the VPP input when the EPROM is addressed. It is normally connected to 
ground. 

SEGl to SEG35 SEGl 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. 

CRN 

Ceo - r 

Csrarmc filter 
••< 

CFOUT 

: Ccd 

XTIN 
I I — 

Crystal 
— I I 

= = « 

Crystal V e s 

32 k: 32.768 kHz 
65 k: 65.536 kHz 
38 k : 38.2203 kHz 

XTOUT 

Figure 8. Crystal oscillator 

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 hold tran-
sistor, HIGH-level hold transistor and no hold transistor 
enabled. The input options are pull-up and pull-down 
transistors enabled. 

A 
- t r - h - O " 

IS 

VDO 

i r * Output 

X I 
Vss 

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. 

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 arc 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. 
• Static 
• 'A-bias and 'A-duty 
• 'A-bias and lA-duty 
• 'A-bias and 'A-duty 
• 'A-bias and 'A-duty 
• 'A-bias and 'A-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. 

VDD 

3 = -

-Always open 

Vss 

N1 to 4 

Figure 12. Port N open-drain outputs 

Serial Data Clock 

The S 0 3 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 
options are the same as for the port inputs. The interrupt 
request trigger options are rising-edge and falling-edge 
triggering. 

Output 

Figure 10. p-channel output 
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Design Information 

Development Process 
The LC5860 series software development tools, 
EC5868.EXE software and a general-purpose PROM 
programmer with a W58E68Q adapter board are 

required for LC58E68 program development. The 
development flowchart is shown in figure 13. 

Create the option data with the SU5664 or SU5868. 

Assemble the program using the LC5862/63/64/6&69 assembler 
and debug It with the accompanying development tools. 

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

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

Download data to the PROM programmer. 

Install the W58E68Q adapter board in the PROM 
programmer socket. 

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

Install the LC58E68 Into the target system and check its operation. 

Affix an opaque seal over the LC56E68 window. 

Figure 13. Development flowchart 
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LC586X series software development tools 

These tools are used 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 LC58E68 
the configuration option data generated by the option EPROM downloading format as shown in figure 14. 

LC5662H, 63H, 64H 
oooo 

OFFF 
1000 

1FFF 

J! 
H 

Program lower 8 bits 

Program upper 8 bits 

I I I 

O q q 

0000 
03FF Option data 

L C 5 8 6 6 H , 6 8 H 

0000 

1FFF 
2000 

3FFF 

Program lower 8 bits 

r - ^ 

Program upper 8 bits 

i x 
Q q 

0000 
03FF Option data 

EPROM write data 

J 0000 

OFFF 
1000 

1FFF 
2000 

2FFF 
3000 

3FFF 
4000 
40FF 

• I T 

Program lower 8 bits 

- < 

Program upper 8 bits 

8 bits 

i I I I I Option data 

q q q 1 q 

Figure 14. Conversion to EPROM format 
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For example, to convert the ROMSAMP.HEX program EP-SAMP.HEX download-format file, enter one of the 
file and the PLASAMP.HEX option data file into 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 J 
or 
A:> EC5868 J 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* LC58E68 PROGRAM & MASK OPTION CONVERSION Ver X X X X * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

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

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 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 
address 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, Vp.p = 21 V and 
program addresses OOOOH 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 26-p in 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 
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 has 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 Vss from when 
RES goes HIGH until the options are initialized. 

assembler and another three EPROMs 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 LC58E68 LC586X series Unit 

Operating temperature range T o p r 10 to 40 - 3 0 to 70 °C 

Supply voltage range V D D 2.8 to 5.5 2.0 to 6.0 V 

Typical halt-mode supply current IDD 

VDD = 3 V , U I = 3 2 kHz 5 4 

HA Typical halt-mode supply current IDD 

VDD = 5 V , U = 3 2 kHz 20 15 

HA Typical halt-mode supply current IDD VDD = 5 V , Um ~ 400 kHz 400 400 HA Typical halt-mode supply current IDD 

VDD = 5 V, W = 2 MHz 500 500 

HA Typical halt-mode supply current IDD 

VDD = 5 V, U = 4 MHz 700 700 

HA 

Table 2. Configuration comparison 

Parameter LC58E68 LC586X devices 

LCD segment and common outputs 
during reset 

Segment outputs are CMOS and are held at Vss. 
Common outputs are n-channel and open-drain. Static operation 

Segment output state alter reset Not displayed Displayed or not displayed 

Oscillator circuit type Ceramic filter, crystal, or ceramic filter and crystal 
Ceramic filter, crystal, ceramic filter and crystal, 

RC 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 
Active-LOW, active-LOW with pull-up, active-HIGH or 

active-HIGH with pull-up 

Port N outputs Open-drain Open-drain or CMOS 

LCD drive type 
Static, '/2-bias and '/2-duty, '/2-bias and '/nluty, 'A-bias 
and 'A-duty, Vs-bias and 'A-duty or Vj-bias and 'A-duty 

(See note 1.) 

Static, '/2-bias and 'A-duty, '/2-bias and 'A-duty, '/2-bias 
and 'A-duty, Vs-bias and '/a-duty, 'A-bias and 'A-duty 

or unused 

'Strobe No." range 00H to 1EH (See note 2.) 00H 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 0E, OF 

and IEH 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 L C 5 8 6 2 H / 6 3 H / 6 4 H / 6 6 H / 6 8 H mask ROMs 

Resonator frequency 

Manufacturer 

Resonator frequency Murata Kyocera Resonator frequency 

Part number Cq, (pF) CCd (pF) Part number Cc8 (pF) C«i (pF) 

400 kHz CSB400P 330 330 KBR-400B 330 330 

800 kHz CSB600J 220 220 KBR-800H 100 100 

1 MHz CSB1000J 220 220 KBR-1000H 100 too 

2 MHz 
CSA2.00MG 
CST2.00MG 

33 33 KBR-2.0MS 33 33 

4 MHz 
CSA4.00MG 
CST4.00MG 

33 33 KBR-4.0MS 33 33 

• No products described or contained herein are intended for use in surgical implants, l i fe-support systems, 
aerospace equipment, nuclear power cont ro l sys tems, vehic les, d isas te r /c r ime-prevent ion equipment and 
the like, the failure of which may directly or indirectly cause injury, death or property loss. 

• Anyone purchasing any products descr ibed or contained herein for an above-ment ioned use shall: 
© A c c e p t full responsibi l i ty and indemnify and de fend S A N Y O E L E C T R I C CO., LTD. , i ts af f i l iates, 

subsidiaries and distr ibutors and all their o f f i cers and employees, jointly and severally, against any 
and al l ,c la ims and litigation and all damages, cos t and expenses associated with such use: 

© Not impose any responsibility for any fault or negligence which may be cited in any such claim or 
litigation on SANYO E L E C T R I C CO., LTD. , i ts aff i l iates, subsidiaries and distr ibutors or any of 
their of f icers and employees jointly or severally. 

• Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for volume production. S A N Y O believes information herein is accurate and reliable, but no guarantees 
are made or implied regarding its use or any infr ingements of intellectual property r ights or other rights of 
third parties. 
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