EPSON E0C88349

8-bit Single Chip Microcomputer

Original Architecture Core CPU

Low Current Consumption

Wide-range Operating Voltage (1.8V to 5.5V)

High Speed Operation in Low Voltage (0.48usec/3.0V)
A/D Converter

m DESCRIPTION

The EOC88349 is a CMOS 8-bit microcomputer composed of a CMOS 8-bit core CPU, ROM, RAM, 1/O, serial
interface, dot-matrix LCD driver, timer, event counter and A/D converter. The EOC88349 fully operable over a
wide range of voltages, and can perform high speed operations even at low voltage and low current consump-
tion, it is suitable for portable systems that need to be driven with a battery.

m FEATURES

e CMOS LSI 8-bit parallel processing

e OSC1 oscillation circuit...........cccceeeeeeen. 32.768kHz (Typ.) crystal/CR oscillation circuit

e OSC3 oscillation circuit............cceveeeeee. 8.2MHz (Max.) crystal/ceramic/CR oscillation circuit

® INSLruCtion Set........ccvvveveeieiiiiiiiiiieeeeee 608 types (usable for multiplication and division instructions)

e Instruction execution time ..................... 0.244 psec/8.2MHz (for 2-clock instructions)

@ ROM ...t 48K bytes

O RAM L. 2K-byte RAM
3,216-bit display memory

® BUSING .oooeiiiiiiiiii s Address bus : 19 bits (shared with output ports)
Data bus . 8 bits (shared with I/O ports)

CE signal  : 4 bits (shared with output ports)
WR signal : 1bit (shared with output port)

RDsignal : 1bit (shared with output port)

® INPUL POIt ... 10 bits (usable for EVIN and BREQ signal inputs)

® OULPUL POt ..ot 9 bits (usable for buzzer, LCD control, FOUT, TOUT and BACK

signal outputs)

L IV (@ o To ] o S 8 bits (usable for serial I/O and analog comparator/AD inputs)

e Serial interface ........cccccceeeiiiiiiiiiinins 1ch. (8-bit clock synchronous or asynchronous system)

® TIMEN ..ottt Programmable timer (8 bits) : 2 ch. (usable as a 1-ch. 16-bit timer)
Clock timer (8 bits) 1 ch.
Stopwatch timer (8 bits) :1ch.

® LCD AriVEr ....vveiiieeiiiiiieee e Dot-matrix type (supports 5 x 8 or 5 x 5 dot font)

51 segments x 32 commons, 67 segments x 16 or 8 commons
LCD power supply circuit built-in (boostor type, 5 potentials)

e Sound generator .........cccovcvvveeeeeeninninnne Envelope and volume control functions built-in

o Watchdog timer........ccccooviiiiiiiiiiiiinennn. Built-in

e Analog comparator ..........ccccceeeeeeninnnnn. 2 ch. (not available if A/D converter is used)

® A/D CONVEITEN ..ot 4 ch., 10-bit resolution, maximum error = +3LSB

(not available if analog comparator is used)

e Supply voltage detection (SVD) circuit... 16-level detection
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e External interrupt .........cccccocvvvvvvnennnnnnnns Input port interrupt : 2 systems (3 types)
e Internal interrupt.........cccooeevnvvnnvnnnninnnnnn. Timer interrupt : 3 systems (9 types)
Serial interface interrupt : 1 system (3 types)
A/D converter interrupt : 1 system (1 type)
e Power supply voltage............cccccovvnnnne Normal mode : 2.4V to 5.5V (Max. 4.2MHz) Vb1 = 2.2V
Low-power mode : 1.8V to 3.5V (Max. 50kHz) Vb1 =1.3V
High-speed mode : 3.5V to 5.5V (Max. 8.2MHz) Vb1 = 3.3V
e Current consumption ..........ccccceeeeeeennn. SLEEP mode 0.3pA

HALT mode : 1.5pA (Typ., normal mode)
Run (32kHz): 9uA  (Typ., normal mode)
Run (4MHz) : 1.1mA (Typ., normal mode)

Package ......ccocoiiiiiiiiiii, QFP18-176pin (plastic) or chip
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Core CPU EOCS88
osct, 2 T - L - ! l
Oscillator I Interrupt Controller
0SC3,4
MCU/MPU ' ‘ ‘ ‘ K00-K07
BREQ (K11) System Controller [ [l+— Input Port K10 (EVIN)
BACK (R51) “ ‘ ‘ ‘ K11 (BREQ)
RESET -—
Reset/Test [ 1] 1/0 Port
TEST
“ ‘ ‘ ‘ P10 (SIN)
< > P11 (SOUT)
Watchdog Timer —— F—]l«—— Serial Interface [+ P12 (SCLK)
P13 (SRDY)
‘ ‘ ‘ P14 (CMPPO/AD4)
Programmable Timer C 2 Analog Comparator P15 (CMPMO/ADS5)
EVIN (k10) [ }—— /Event Counter — =l /AD Converter |+ | P16 (CMPP1/AD6)
‘ ‘ ‘ P17 (CMPM1/AD7)
O le—>{__ | P00-P07 (DO-D7)
; Ext |
Clock Timer — = xterna M R00-R07, R10-R17, R20-R22
l"r:'fr?fo ry (AO-A7, AB-A15, A16-A18)
ertace —» R23, R24 (RD, WR)
) < R30-R33 (CE0-CE3)
Stopwatch Timer — R25, R26 (CL, FR)
‘ ‘ ‘ Sound Generator R27 (TOUT)
R34 (FOUT)
VoD R35-R37
Vvss R50 (BZ)
Vb1 Output Port R51 (BACK)
Vosc
Vci-Ves Power Generator ‘ [
CACE ' - SEG0-SEG50
Veer T 1T LCD Driver COM16-COM31 (SEG66-SEG51)
COMO0-COM15
AVDD ‘ ‘ ‘
AVss
AVREF Supply Voltage Detector
K
RAM ‘ ‘ ‘ ROM
2K byte 60K byte
UL

2 EPSON



EO0C88349

m PIN CONFIGURATION

QFP18-176pin 1ﬁﬂ2ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬁﬂg
133 5 = 88
= E0C88349 =
E INDEX =
176 = = 45
TITTTIOTOTO0OT 0TI U TT T TO0TT00T I 0T00]
1 44
Pin No. Pin name Pin No. Pin name Pin No. Pin name Pin No. Pin name
1 SEG2 45 SEG46 89 0SC1 133 R11/A9
2 SEG3 46 SEGA47 90 0sc2 134 R12/A10
3 SEG4 47 SEG48 91 TEST 135 R13/A11
4 SEG5 48 SEG49 92 RESET 136 R14/A12
5 SEG6 49 SEG50 93 MCU/MPU 137 R15/A13
6 SEG7 50 COMB31/SEG51 94 K11/BREQ 138 R16/A14
7 SEG8 51 COMB30/SEG52 95 K10/EVIN 139 R17/A15
8 SEG9 52 COM29/SEG53 96 K07 140 R20/A16
9 SEG10 53 COM28/SEG54 97 K06 141 R21/A17
10 SEG11 54 COM27/SEG55 98 K05 142 R22/A18
11 SEG12 55 COM26/SEG56 99 K04 143 R23/RD
12 SEG13 56 COM25/SEG57 100 K03 144 R24/WR
13 SEG14 57 COM?24/SEG58 101 K02 145 R25/CL
14 SEG15 58 COM23/SEG59 102 K01 146 R26/FR
15 SEG16 59 COM22/SEG60 103 K00 147 R27/TOUT
16 SEG17 60 COM21/SEG61 104 P17/CMPM1/AD7 148 R30/CEO
17 SEG18 61 COM20/SEG62 105 P16/CMPP1/AD6 149 R31/CE1
18 SEG19 62 COM19/SEG63 106 P15/CMPMO/AD5 150 R32/CE2
19 SEG20 63 COM18/SEG64 107 P14/CMPPO/AD4 151 R33/CE3
20 SEG21 64 COM17/SEG65 108 P13/SRDY 152 R34/FOUT
21 SEG22 65 COM16/SEG66 109 P12/SCLK 153 R35
22 SEG23 66 N.C. 110 P11/SOUT 154 R36
23 SEG24 67 N.C. 111 P10/SIN 155 R37
24 SEG25 68 N.C. 112 AVDD 156 Vss
25 SEG26 69 N.C. 113 AVss 157 R50/BZ
26 SEG27 70 N.C. 114 AVREF 158 R51/BACK
27 SEG28 71 N.C. 115 VDD 159 COMO
28 SEG29 72 VREF 116 P07/D7 160 COM1
29 SEG30 73 CE 117 P06/D6 161 COM2
30 SEG31 74 CcD 118 P05/D5 162 Ccom3
31 SEG32 75 cc 119 P04/D4 163 COoM4
32 SEG33 76 CB 120 P03/D3 164 COM5
33 SEG34 77 CA 121 P02/D2 165 COM6
34 SEG35 78 Vcs 122 P01/D1 166 COM7
35 SEG36 79 Vca 123 P00/DO 167 com8
36 SEG37 80 Vcs 124 ROO/AO 168 COM9
37 SEG38 81 Ve2 125 RO1/A1 169 COM10
38 SEG39 82 Vel 126 RO2/A2 170 Ccom11
39 SEG40 83 0SsC3 127 RO3/A3 171 COM12
40 SEG41 84 0sc4 128 RO4/A4 172 COM13
41 SEG42 85 Vb1 129 RO5/A5 173 COM14
42 SEG43 86 VDD 130 RO6/A6 174 COM15
43 SEG44 87 Vss 131 RO7/A7 175 SEGO
44 SEG45 88 Vosc 132 R10/A8 176 SEG1

N.C.: No Connection
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m PIN DESCRIPTION

Pin name Pin No. In/Out Function
VDD 86, 115 - Power supply (+) terminal
Vss 87, 156 - Power supply (GND) terminal
VD1 85 - Internal logic system voltage regulator output terminal
Vosc 88 - Oscillation system voltage regulator output terminal
Vci1-Vcs 82-78 - LCD drive voltage output terminals
CA-CE 77-73 - Booster capacitor connection terminals for LCD
VREF 72 (0] LCD power test terminal
0OSC1 89 | OSC1 oscillation input terminal
(Crystal, CR or external clock input can be selected by mask option)
0SsC2 90 (0] OSC1 oscillation output terminal
0OSC3 83 | OSC3 oscillation input terminal
(Crystal, Ceramic, CR or external clock input can be selected by mask option)
0SsC4 84 (0] OSC3 oscillation output terminal
MCU/MPU 93 | MCU or MPU mode setting terminal
K00-K07 103-96 | Input terminals (KO0O—K07)
K10/EVIN 95 | Input terminal (K10) or event counter external clock input terminal (EVIN)
K11/BREQ 94 | Input terminal (K11) or bus request signal input terminal (BREQ)
RO0-RO7/A0-A7 124-131 (0] Output terminals (RO0-R07) or address bus (A0-A7)
R10-R17/A8-A15 132-139 (0] Output terminals (R10-R17) or address bus (A8-A15)
R20-R22/A16-A18 140-142 (0] Output terminals (R20—-R22) or address bus (A16—-A18)
R23/RD 143 (@] Output terminal (R23) or read signal output terminal (RD)
R24/WR 144 (0] Output terminal (R24) or write signal output terminal (WR)
R25/CL 145 (0] Output terminal (R25) or LCD synchronous signal output terminal (CL)
R26/FR 146 (0] Output terminal (R26) or LCD frame signal output terminal (FR)
R27/TOUT 147 (0] Output terminal (R27)
or programmable timer underflow signal output terminal (TOUT)
R30-R33/CE0-CE3 148-151 O | Output terminals (R30—R33) or chip enable output terminals (CEO—CE3)
R34/FOUT 152 (0] Output terminal (R34) or clock output terminal (FOUT)
R35-R37 153-155 (0] Output terminals (R35-R37)
R50/BZ 157 (0] Output terminal (R50) or buzzer output terminal (BZ)
R51/BACK 158 O | Output terminal (R51) or bus acknowledge signal output terminal (BACK)
P00-P07/D0-D7 123-116 I/0 | I/O terminals (PO0-POQ7) or data bus (DO-D7)
P10/SIN 111 /0 | /O terminal (P10) or serial I/F data input terminal (SIN)
P11/SOUT 110 1/0 | /O terminal (P11) or serial I/F data output terminal (SOUT)
P12/SCLK 109 I/0 | 1/O terminal (P12) or serial I/F clock I/O terminal (SCLK)
P13/SRDY 108 I/O | /O terminal (P13) or serial I/F ready signal output terminal (SRDY)
P14/CMPPO/AD4 107 /0 | I/O terminal (P14), analog comparator O non-inverted input terminal
or A/D converter input terminal
P15/CMPMO0/AD5 106 I/0 | /O terminal (P15), analog comparator O inverted input terminal
or A/D converter input terminal
P16/CMPP1/AD6 105 /0 | I/O terminal (P16), analog comparator 1 non-inverted input terminal
or A/D converter input terminal
P17/CMPM1/AD7 104 1/0 | /O terminal (P17), analog comparator 1 inverted input terminal
or A/D converter input terminal
COMO0-COM15 159-174 (0] LCD common output terminals
COM16-COM31 65-50 (0] LCD common output terminals (when 1/32 duty is selected)
ISEG66-SEG51 or LCD segment output terminal (when 1/16 duty is selected)
SEGO0-SEG50 175-176, 1-49 (0] LCD segment output terminals
RESET 92 I Initial reset input terminal
TEST 91 I Test input terminal
AVDD 112 - Analog system power supply (+) terminal
AVss 113 - Analog system power supply (=) terminal
AVREF 114 - Analog system reference voltage terminal
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m MASK OPTION

EO0C88349

1 OSC1 SYSTEM CLOCK
O 1. Crystal
O 2. External Clock
o 3.CR
O 4. Crystal (with Gate Capacity)
2 OSC3 SYSTEM CLOCK
O 1. Crystal
O 2. Ceramic
o 3.CR
O 4. External Clock
3 MULTIPLE KEY ENTRY RESET
* Combination O 1. Not Use
O 2. Use KOO, K01
O 3. Use KOO, K01, K02
O 4. Use KOO, K01, K02, K03
4 MPU MODE INITIAL SET
O 1. 512K (MAX)
O 2. 512K (MIN)
O 3. 64K
5 SVD RESET
O 1. Not Use
O 2. Use
6 INPUT PORT PULL UP RESISTOR
« KOO O 1. With Resistor O 2. Gate Direct
e KOL ..o O 1. With Resistor O 2. Gate Direct
e KO2 ..o O 1. With Resistor O 2. Gate Direct
¢ KO3 ..o O 1. With Resistor O 2. Gate Direct
e KO4 ..o O 1. With Resistor O 2. Gate Direct
¢ KO5 ..o O 1. With Resistor O 2. Gate Direct
¢ KOB ... O 1. With Resistor O 2. Gate Direct
e KO7 oo, O 1. With Resistor O 2. Gate Direct
e K10 .o, O 1. With Resistor O 2. Gate Direct
« MCU/MPU ..... O 1. With Resistor 0 2. Gate Direct
* RESET........... O 1. With Resistor O 2. Gate Direct
7 1/0 PORT PULL UP RESISTOR
*PO0 ..o O 1. With Resistor O 2. Gate Direct
*POLl ..o O 1. With Resistor O 2. Gate Direct
e P02 ..o O 1. With Resistor O 2. Gate Direct
*PO3 ... O 1. With Resistor O 2. Gate Direct
c P04 ... O 1. With Resistor O 2. Gate Direct
*PO5 ..., O 1. With Resistor O 2. Gate Direct
¢ P06 ... O 1. With Resistor O 2. Gate Direct
e PO7 .o, O 1. With Resistor O 2. Gate Direct
¢ P10 ..o, O 1. With Resistor O 2. Gate Direct
eP11l ..., O 1. With Resistor O 2. Gate Direct
e P12 .., O 1. With Resistor O 2. Gate Direct
*P13 ..., O 1. With Resistor O 2. Gate Direct
ePl4 ... O 1. With Resistor O 2. Gate Direct
*P15 ... O 1. With Resistor O 2. Gate Direct
e P16 ...ccccnnes O 1. With Resistor O 2. Gate Direct
e P17 ., O 1. With Resistor O 2. Gate Direct

The specification of the OSC1 oscillation circuit can
be selected from among four types: "Crystal oscil-
lation", "CR oscillation", "Crystal oscillation (gate
capacitor built-in)" and "External clock input".

The specification of the OSC3 oscillation circuit can
be selected from among four types: "Crystal oscil-
lation", "Ceramic oscillation", "CR oscillation" and
"External clock input".

Selects whether the reset function when several
keys are pressed simultaneously is used or not.
Further when the function is used, a combination of
the input ports (KO0-K03), which are connected to
the keys to be pressed simultaneously, can be se-
lected.

The initial bus mode for MPU mode can be se-
lected from among three types: "Extended 512K
maximum mode", "Extended 512K minimum
mode" and "Extended 64K mode".

Selects whether the SVD reset function when the
supply voltage drops is used or not.

Selects whether the pull-up resistor for the input
port terminal is used or not. It is possible to select
for each bit of the input ports.

Furthermore, pull-up option is also provided for the
MCU/MPU and RESET terminals.

Selects whether the pull-up resistor for the 1/0 port
terminal (it works during input mode) is used or not.
It is possible to select for each bit of the I/O ports.

Since P10 to P13 are shared with the serial inter-
face I/0 terminals, the selected P10 and P12 termi-
nal configuration is applied to the serial input (SIN)
terminal and serial clock input terminal (SCLK in
clock synchronous mode) when the serial interface
is used.
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8 OUTPUT PORT SPECIFICATION
*ROO .......... O 1. Complementary 0O 2
*RO1 .......... O 1. Complementary 0O 2
*RO2 .......... O 1. Complementary 0O 2
*RO3 .......... O 1. Complementary 0O 2
*RO4 .......... O 1. Complementary 0O 2
*RO5 .......... O 1. Complementary 0O 2
*RO6 .......... O 1. Complementary 0O 2
*RO7 .......... O 1. Complementary 0O 2
*R10 .......... O 1. Complementary 0O 2
*R11 .......... O 1. Complementary 0O 2
*R12 .......... O 1. Complementary 0O 2
*R13.......... O 1. Complementary 0O 2
*R14 ......... O 1. Complementary 0O 2
*R15.......... O 1. Complementary 0O 2
*R16 .......... O 1. Complementary 0O 2
*R17 .......... O 1. Complementary 0O 2

9 LCD POWER SUPPLY

O 1. Internal Power Supply
O 2. External Power Supply

. Nch Open Drain
. Nch Open Drain
. Nch Open Drain
. Nch Open Drain
. Nch Open Drain
. Nch Open Drain
. Nch Open Drain
. Nch Open Drain
. Nch Open Drain
. Nch Open Drain
. Nch Open Drain
. Nch Open Drain
. Nch Open Drain
. Nch Open Drain
. Nch Open Drain
. Nch Open Drain

The output specification of the output ports RO0O—
RO7 and R10-R17 can be selected from comple-
mentary output and Nch open drain output in 1-bit
units.

Either the internal power supply (Vc1 to Vcs are
generated by the internal LCD system voltage cir-
cuit and voltage booster) or an external power sup-
ply can be selected as the LCD system power
source.

m PACKAGE DIMENSIONS

Plastic QFP18-176pin

2604
240.1
132 89
D01101000000000 000000000000 nnnn0nananannani
133 88
5 = L.
= = 3%
= = <| ©
= = S
E INDEX =
176 5 =45
N e 3
1 +0.1 44
—! 0.5 0.2-0.05
f
~
N
gl é 0.15:0.05
o™ 0°
— ;10°
e 0.5%0.2
T
1

Unit: mm

EPSON




m BASIC EXTERNAL CONNECTION DIAGRAM

EO0C88349

LCD panel 51 x 32

= 9 &
L | | |
o R o =
Yo o-2 3-3
M AVDD 2 0 (] (@]
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TEST
.
— _ECP
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Lg( }% RESET
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Xtall 5 /o
c E0C88349 popar) |
G2 . —|
| T 0SC3  [The potential of the substrate
Xtal2=2 Rf (back of the chip) is VSS.]  Rroo-Rro7
122 osca R10-R17 | | Output
== Vo1 R20-R27
} } C2 VREF R30-R37
( R1) R50, R51
AY 7 J
e Vet
[} Ca \)
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jues Ves
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(RS- EEE
e lee
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oo e

Recommended values for external parts

Symbol Name Recommended value Symbol Name Recommended value
X'tall |Crystal oscillator 32.768 kHz, Cl(Max.) = 35 kQ Cs Capacitor between Vss and Vc3| 0.1 pF

X'tal2 | Crystal oscillator 4.9152 MHz Cs Capacitor between Vss and Vcs4| 0.1 pF

Rf Feedback resistor 1 MQ C7 Capacitor between Vss and Vcs| 0.1 pF

Ce1 Trimmer capacitor 5-25 pF Cs—C10 |Booster capacitors 0.1 pF

Ca2 Gate capacitor 15-30 pF Ci1 Capacitor between Vss and Vosc| 0.1 uF

Cb2 Drain capacitor 15-30 pF Cp Capacitor for power supply 3.3 uF

C1 Capacitor between Vss and Vb1 | 0.1 pF Cres Capacitor for RESET terminal | 0.47 pF

C2 Capacitor between Vss and VRer| 0.1 pF R1 Load resistor between 100 kQ (It is needed when
Cs3 Capacitor between Vss and Vc1 | 0.1 pF Vss and Vci driving an LCD panel that
Ca Capacitor between Vss and Vc2 | 0.1 uF constitutes a heavy load.)

OThe connection diagram shown above is an example of when mask option settings are as follows:
OSC1: Crystal oscillation, OSC3: Crystal oscillation, LCD power source: Internal power supply,
RESET terminal: With pull-up resistor

Note: The above table is simply an example, and is not guaranteed to work.
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NOTICE:

No part of this material may be reproduced or duplicated in any form or by any means without the written permission of Seiko Epson. Seiko
Epson reserves the right to make changes to this material without notice. Seiko Epson does not assume any liability of any kind arising out of
any inaccuracies contained in this material or due to its application or use in any product or circuit and, further, there is no representation that
this material is applicable to products requiring high level reliability, such as, medical products. Moreover, no license to any intellectual
property rights is granted by implication or otherwise, and there is no representation or warranty that anything made in accordance with this
material will be free from any patent or copyright infringement of a third party. This material or portions thereof may contain technology or the
subject relating to strategic products under the control of the Foreign Exchange and Foreign Trade Law of Japan and may require an export
license from the Ministry of International Trade and Industry or other approval from another government agency.

© Seiko Epson Corporation 2000 All right reserved.
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