m DESCRIPTION

PF916-02

E0C623B

4-bit Single Chip Microcomputer

4-bit Core CPU

Low Operating Voltage (0.8V)
Built-in LCD Driver

Serial Interface

The EOC623B is a single-chip microcomputer for battery-driven products with 7-segment LCD display. It
achieves low cost performance, and is suitable for a product added some feature instead of standard IC.
It consists that SEIKO EPSON's original core CPU EOC6200B, LCD driver (20 x 4), 96 words RAM, 1,536 words

ROM.

m FEATURES

e CMOS LSI ...

o ClocK .cooovvviviniiinn,

e Instruction set............

e Instruction cycle time

e ROM capacity ...........
e RAM capacity ............

e Inputport..................

e Output port................
............................. 4 bits (Nch open drain available)

e |/Oport ......ueveeeeeeeneen.

............................ 4-bit parallel processing

............................. 32.768kHz (Crystal at 1.5V)

65kHz (CR at 1.5V)
250 to 500kHz (CR at 3.0V)
400 to 1000kHz (Ceramic at 3.0V)
............................ 100 instructions
............................ 153usec, 214pusec or 366usec (32kHz)
5usec, 7usec or 12psec (1MHz)
............................ 1,536 x 12 bits
............................ 96 x 4 bits

............................. 4 bits (pull-up resistors are available by mask option)

............................ 4 bits (Nch open drain available)

e Supply voltage detection (SVD) circuit..1.15V 0.1V (1.5V) / 2.2V +0.2V (3.0V)

e Clock timer................
e Stopwatch timer ........
e LCD driver.......c........

e Serial interface ..........
e Interrupts...................

e Suppry voltage .........

e Current consumption

............................ 1ch.
............................ 1ch.
............................ 20 segments x 4/3 commons (QFP)

26 segments x 4/3 commons (Die)
............................ 1 ch. (clock synchronous type)
............................ External : Key interrupt 1line

Internal : Timer interrupt 2 lines

Serial interface interrupt 1 line

............................. 0.8 to 3.6V (E0C623B)

1.7 to 3.6V (EOC62A3B)

............................ HALT mode © 2.5pA (32.768kHz Crystal, 3.0V)
OPERATING mode : 3.0pA (32.768kHz Crystal, 3.0V)

® Package ......cccooeeiiiiiiiii s QFP12-48pin (plastic), QFP5-60pin (plastic)
Die form
m LINE UP
Model Supply voltage Clock
E0C623B 0.8V to 3.6V 32.768kHz Crystal or 65kHz CR
EOC62A3B 1.7V to 3.6V 250k~500kHz CR or 400k~1MHz Ceramic
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E0C623B

m BLOCK DIAGRAM

0OsC1
0sc2

COMO0-3
SEG0~25(19)2

Vop
Vb1
Vci~3
CA, CB
Vss

ROM System Reset
1,536 words x 12 bits Control
n U !

Core CPU E0C6200B

oscC

\— t

Interrupt
Generator

‘—£ RESET

RAM

HE)

Input Port

96 words x 4 bits

e

LCD Driver

i

26 SEG x 4 COM

1/0 Port

Power

:

Controller

Serial Interface

Clock

Output Port

Timer

K00~KO03

ROO(FOUT, BUZZER)™
RO1(BUZZER)™L

t

TEST

POO(SIN, SIN/SOUT)®
PO1(SOUT, MODE, I
P02(SCLK)
PO3(SRDY, Iy

R02, RO3

Stopwatch

Timer

TP

FOUT

& Buzzer

[1: Terminal specifications can be selected by mask option.
[2: SEGO to 4, 6 and 8 to 19 are only available in the QFP12-48pin package.

PIN CONFIGURATION
i No.| Pin name |No.| Pin name [No.| Pin name [No.| Pin name
QFP12-48pin 36 25 1 |COM2 | 13|SEG12 | 25|P00 37 [ Voo
H H H H H H H H H H H H 2 |com3 14 |SEG13 |26 |N.C. 38 |0SC1
3 |SEGO 15 |SEG14 |27 |RESET |39 |0sSc2
37— 24 4 |SEG1 16 |SEG15 |28 K00 40 | Vb1
f— — 5 |SEG2 17 |SEG16 |29 |KO1 41[cA
— — 6 |SEG3 18 |[SEG17 |30 ]|K02 42 |CB
—] — 7 | SEG4 19 |[SEG18 |31 |K03 43 |N.C.
— E0C623B — 8 |SEG6 20 |[SEG19 |32 |R00 44 |Vc1
— — 9 |SEGS 21 |TEST 33 [RO1 45 |Vc2
— INDEX — 10 | SEG9 22 |P0O3 34 |R02 46 |Vcs
— — 11|SEG10 |23 |P02 35 |RO3 47 |como
48— —— 12 [SEG11 |24 P01 36 | Vss 48 COML1
HHHHHHHHHHHH N.C. = No Connection
1 12
. No.| Pin name |No.| Pin name |[No.| Pin name |No.| Pin name
QFP5-60pin 36 1 [Vc2 16 | SEGY 31 |SEG24 |46 |KO2
HHHHHHHHHHHHHHHHHHH 2 |Vcs 17 |[SEG10 |32 |SEG25 |47 |K03
3 [como 18 |[SEG11 | 33|TEST 48 |R0O0
55— =35 4 |[com1 19 |SEG12 |34 |P03 49 |RO1
— — 5 [com2 20 |SEG13 |35 |P0O2 50 | RO2
— — 6 |COM3 21|SEG14 |36 |PO1 51 |RO3
60— E—— 7 |SEGO 22 |[SEG15 | 37|P00 52 [N.C.
e EOC623B P 8 |SEG1 23|SEG16 |38]N.C. 53 |Vss
— INDEX — 9 |SEG2 24 |SEG17 |39 |N.C. 54 |Vop
— — 10 | SEG3 25 |SEG18 | 40]N.C. 55 |0oSc1
5— — 11 | SEG4 26 |[SEG19 | 41|N.C. 56 | 0SC2
=24 12 | SEG5 27 |SEG20 | 42|N.C. 57 | Vo1
HHHHHHHHHHHHHHHHHH 13| SEG6 28 |SEG21 |43 |RESET |58|CA
) A 14 | SEG7 29 |SEG22 |44 |Koo 59 |CB
15 | SEGS 30 |[SEG23 |45 |Ko1l 60 | Vel

EPSON
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E0C623B

m PIN DESCRIPTION

. Pin No. .

Pin name QFP12-48pin] QFP5-60pin In/Out Function
VDD 37 54 () Power supply pin (+)
Vss 36 53 [0) Power supply pin (-)
Vb1 40 57 - Oscillation and internal logic system regulated voltage output pin
Vci 44 60 - LCD system regulated voltage output pin (approx. 1.05 V)
Vc2 45 1 - LCD system booster voltage output pin (Vc1 x 2)
Vcs 46 2 - LCD system booster voltage output pin (Vc1 x 3)
CA, CB 41, 42 58, 59 - Boost capacitor connecting pin
0SC1 38 55 | Oscillation input pin (crystal, CR or ceramic [)
0sc2 39 56 [e) Oscillation output pin (crystal, CR or ceramic [)
K00-KO03 28-31 44-47 | Input port pin
P00 25 37 /0 1/0 port pin or serial I/F data input/output pin O
P01 24 36 110 1/0 port pin, serial I/F data output pin or input-only pin O
P02 23 35 /0 1/0 port pin or serial I/F clock output pin 0
P03 22 34 110 1/0 port pin, serial I/F ready signal output pin or input-only pin O
R0OO 32 48 [e) Output port pin, buzzer or FOUT output pin [
RO1 33 49 @) Output port pin or buzzer output pin 0
R0O2, RO3 34,35 50, 51 6] Output port pin
SEG0-4 3-7 7-11 [e) LCD segment output pin or DC output pin [
SEG5 - 12 @) LCD segment output pin or DC output pin J(QFP5-60pin only)
SEG6 8 13 [e) LCD segment output pin or DC output pin O
SEG7 - 14 [e) LCD segment output pin or DC output pin [J(QFP5-60pin only)
SEG8-19 9-20 15-26 @) LCD segment output pin or DC output pin O
SEG20-25 - 27-32 @) LCD segment output pin or DC output pin 0(QFP5-60pin only)
COMO0-3 47,48,1,2 3-6 (6] LCD common output pin
RESET 27 43 | Initial reset input pin
TEST 21 33 [ Input pin for test

OSelected by mask option

m ELECTRICAL CHARACTERISTICS

e Absolute Maximum Ratings

Vss=0V)

Rating Symbol Value Unit
Supply voltage \VVbD -0.5t07.0 \
Input voltage (1) Vi -0.5to Vbp + 0.3 Vv
Input voltage (2) Viosc -0.5to Vb1 + 0.3 \Y
Permissible total output current *1 | Zlvbp 10 mA
Operating temperature Topr -20to 70 °C
Storage temperature Tstg -65 to 150 °C
Soldering temperature / time Tsol 260°C, 10sec (lead section) -
Permissible dissipation *2 Pbp 250 mwW
[l: The permissible total output current is the sum total of the current (average current) that simultaneously flows from the output pin (or

is drawn in).

[2: In case of plastic package (QFP12-48pin).

e Recommended Operating Conditions
(Ta=-20 to 70°C)

Condition Symbol Remark Min. Typ. Max. Unit
Supply voltage Vobp |EO0C623B (Crystal oscillation) 1.1 3.6 V
EO0C623B (Crystal oscillation + HVLDIL) 0.8 3.6 \Y
E0C623B (CR oscillation) 11 3.6 \Y
EO0C623B (CR oscillation + HVLDCL) 0.8 3.6 \%
EOC62A3B (CR oscillation) 1.7 3.6 \'
EOC62A3B (Ceramic oscillation) 1.7 3.6 \%
Oscillation frequency fosc |EO0C623B (Crystal oscillation) - 32.768 - kHz
E0C623B (CR oscillation) 30 80 kHz
EOC62A3B (CR oscillation) 500 kHz
EOC62A3B (Ceramic oscillation) 1M Hz

(1: HVLD = Heavy load protection mode

EPSON 3



E0C623B

o DC Characteristics

(Unless otherwise specified: Vbb=1.5V, Vss=0V, fosc=32.768kHz, Ta=25°C, Vb1/Vc1-Vcs are internal voltage, C1—C5=0.1pF)

Characteristic Symbol Condition Min. Typ. Max. Unit
High level input voltage (1) VIH1 K00—K03, PO0-P03 0.8+VDD VbD \%
High level input voltage (2) VIH2 RESET, TEST 0.9VDD VDD \%
Low level input voltage (1) Vil K00-K03, PO0-P03 0 0.1+VDD \%
Low level input voltage (2) ViL2 RESET, TEST 0 0.1+VDD V
High level input current IH ViH=1.5V K00-K03, PO0—P03, RESET, TEST 0 0.5 pA
Low level input current (1) liL ViL1=Vss K00—K03, PO0-P03 -0.5 0 HA
No pull up RESET, TEST
Low level input current (2) liL2 ViL2=Vss K00-K03, PO0O—P03 -16 -10 -6 HA
With pull up RESET, TEST
High level output current (1) | loH1 |VoH1=0.9+VDD R00-R03, PO0—P03 -0.3 mA
High level output current (2) | loH2 |VoH2=0.9¢VbD BZ, BZ, FOUT -0.3 mA
Low level output current (1) | loL1  |VoL1=0.1¢VDD R00-R03, PO0—P03 0.7 mA
Low level output current (2) | lo2  |VoL2=0.1+VDD BZ, BZ, FOUT 0.7 mA
Common output current loH3 |VoH3=Vc3-0.05V |COM0O-COM3 -10 HA
loLs  |VoL3=Vss+0.05V 10 HA
Segment output current loHa |VoH4=VC3-0.05V |SEGO-SEG25 -10 HA
(during LCD output) loLsa |VoL4=Vss+0.05V 10 pA
Segment output current loHs | VoH5=0.9¢VDD SEGO0-SEG25 -100 HA
(during DC output) loLs | VoLs=0.1+VDD 100 HA
(Unless otherwise specified: Vbp=3.0V, Vss=0V, fosc=32.768kHz, Ta=25°C, Vb1/Vc1-Vcs are internal voltage, C1—C5=0.1pF)
Characteristic Symbol Condition Min. Typ. Max. Unit
High level input voltage (1) VIH1 K00—K03, PO0-P03 0.8+VDD VbbD \%
High level input voltage (2) VIH2 RESET, TEST 0.9VDD VDD \%
Low level input voltage (1) Vil K00-K03, PO0-P03 0 0.1+VDD \%
Low level input voltage (2) ViL2 RESET, TEST 0 0.1+VDD \%
High level input current IH ViH=3.0V K00-K03, PO0—P03, RESET, TEST 0 0.5 pA
Low level input current (1) liL ViL1=Vss K00—K03, PO0-P03 -0.5 0 HA
No pull up RESET, TEST
Low level input current (2) liL2 ViL2=Vss K00-K03, PO0—P03 -32 -20 -12 HA
With pull up RESET, TEST
High level output current (1) | loH1 |VoH1=0.9+VDD R00-R03, PO0O—P03 -1.5 mA
High level output current (2) | loH2 |VoH2=0.9¢VbD BZ, BZ, FOUT -1.5 mA
Low level output current (1) | loL1  |[VoL1=0.1+VDD R0O0—R03, PO0-P03 6 mA
Low level output current (2) | lo2  |VoL2=0.1+VbD BZ, BZ, FOUT 6 mA
Common output current loH3 |VoH3=Vc3-0.05V |COM0O-COM3 -10 HA
loLs  |VoL3=Vss+0.05V 10 HA
Segment output current loH4a |VoH4=VC3-0.05V |SEGO-SEG25 -10 HA
(during LCD output) loLsa |VoL4=Vss+0.05V 10 HA
Segment output current loHs | VoH5=0.9¢VDD SEGO0-SEG25 -300 HA
(during DC output) loLs | VoLs=0.1+VDD 300 pA

LCD drive voltage

e Analog Circuit Characteristics and Current Consumption

(Unless otherwise specified: Vbp=3.0V, Vss=0V, fosc=32.768kHz, Ta=25°C, Vb1/Vc1—Vcs are internal voltage, C1—C5=0.1pF)

Characteristic Symbol Condition Min. Typ. Max. Unit
LCD drive voltage \Yei1 Connect 1MQ load resistor between Vss and Vc1 0.95 1.05 1.15 \%
(no panel load)
Vcz Connect 1MQ load resistor between Vss and Vc2 2¢Vc1 2¢Vc1 \Y
(no panel load) x0.9 +0.1
Vcs Connect 1MQ load resistor between Vss and Vc3 3sVc1 3sVc1 \%
(no panel load) x0.9 +0.1
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EO0C623B

Current consumption

(Unless otherwise specified: Vbp=3.0V, Vss=0V, Ta=25°C, Vb1/Vc1-Vc3 are internal voltage, C1—Cs5=0.1uF, No panel load)

Characteristic Symbol Condition Min. Typ. Max. Unit
Current consumption lop HALT | 623B Crystal oscillation (32.768kHz) - 25 5.0 pA
mode | 623B Crystal oscillation (32.768kHz)+HVLD - 6.5 9.0 pA

623B CR oscillation (40kHz) - 3.0 6.0 HA

623B CR oscillation (40kHz)+HVLD - 7.0 10.0 HA

62A3B CR oscillation (250kHz) - 55 110 HA

62A3B Ceramic oscillation (1MHz) - 80 200 HA

RUN 623B Crystal oscillation (32.768kHz) - 3.0 6.0 pA

mode | 623B Crystal oscillation (32.768kHz)+HVLD - 7.0 10.0 pA

623B CR oscillation (40kHz) - 3.5 7.0 MA

623B CR oscillation (40kHz)+HVLD - 7.5 11.0 HA

62A3B CR oscillation (250kHz) - 60 120 MA

62A3B Ceramic oscillation (1MHz) - 100 200 HA

SLEEP | 623B CR oscillation - - 1.0 pA

mode | 62A3B CR oscillation - - 1.0 pA

62A3B Ceramic oscillation — — 1.0 HA

[l: HVLD = Heavy load protection mode

e AC Characteristics
Serial interface
* Master mode 1

(Unless otherwise specified: Vbp=1.5V, Vss=0V, fosc=32.768kHz, ViH1=0.8VbD, ViL1=0.2VbD, VoH=0.8VDD, VoL=0.2VbD, Ta=-20 to 70°C)

Characteristic Symbol Min. Typ. Max. Unit
Transmit data output delay time tsmd - - 5 us
Receive data input set-up time tsms 10 - - uS
Receive data input hold time tsmh 5 - - uS

* Master mode 2

(Unless otherwise specified: Vbp=3.0V, Vss=0V, fosc=1MHz, ViH1=0.8Vpb, ViL1=0.2VbD, VoH=0.8VDD, VoL=0.2VbD, Ta=-20 to 70°C)

Characteristic Symbol Min. Typ. Max. Unit
Transmit data output delay time tsmd - - 300 nS
Receive data input set-up time tsms 200 - - nS
Receive data input hold time tsmh 200 - - nS

_— VOH-
SCLKOUT o, \ Vl \ /

SOUT

tsmd
VoH
VoL ><
«—»

* Slave mode 1

tsms

SIN

VIH1
ViLa

(Unless otherwise specified: Vbp=1.5V, Vss=0V, fosc=32.768kHz, ViH1=0.8VbD, ViL1=0.2VbD, VoH=0.8VDD, VoL=0.2VbD, Ta=-20 to 70°C)

Characteristic Symbol Min. Typ. Max. Unit
Transmit data output delay time tssd - - 5 us
Receive data input set-up time {sss 10 - - uS
Receive data input hold time tssh 5 - - uS

* Slave mode 2

(Unless otherwise specified: Vbp=3.0V, Vss=0V, fosc=1MHz, ViH1=0.8Vbp, ViL1=0.2VbD, VoH=0.8VDD, VoL=0.2VbD, Ta=-20 to 70°C)

Characteristic Symbol Min. Typ. Max. Unit
Transmit data output delay time tssd - - 300 nS
Receive data input set-up time tsss 200 - nS
Receive data input hold time {ssh 200 - - nS
ey VIH1+
SCLK IN Vi v \ /
tssd
souT Vor X
tsss tssh
Vi
SIN viLT
EPSON 5




E0C623B

RESET input
Unless otherwise specified: Vbp=1.5/3.0V, Vss=0V, VIH=0.5Vpp, ViL=0.1VpD, Ta=-20 to 70°C)
Characteristic Symbol Min. Typ. Max. Unit
RESET input time tsr 5.0 mS
tsr
BESET Vi
RESET ViL "
Power-on reset
(Unless otherwise specified: Vbp=1.5/3.0V, Ta=-20 to 70°C)
Characteristic Symbol Min. Typ. Max. Unit
Operating supply voltage Vsr 0.8+VDD \Y
RESET input time tsr 5.0 mS
—£ Vst
VDD
> tpsr
RESET 0.5Vbp
—— 0.1vop
Power-on
VDD
@
il
RESET
% Vss

[l When the built-in pull-up resistor is not used.
[2 Because the potential of the RESET terminal not reached Voo level or higher.

e Oscillation Characteristics

Oscillation characteristics will vary according to different conditions (elements used, board pattern). Use the following
characteristics are as reference values.

CR oscillation frequency characteristics (reference value)

E0C623B EOC62A3B
200k A 2M A

IEEEENEEERAN IEEEENEEERAN
R A R A
Ta=25°C {}] Ta=25°C 1py)
Typ. value Typ. value

~ [T ~

<. 100k L M =

Q Q

1%} 0

L L

) )

c c

(3] (]

= z

8 sk g 500k

= =

c c

o o

k& k&

8 8

o x

o o

20k 200k
10k 100k
100k 200k 300k 400k 500k M 2M 10k 20k 30k 40k 50k 100k 200k
Resistance for CR oscillation Rcr [Q] Resistance for CR oscillation Rcr [Q]
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EO0C623B

Crystal oscillation
(Unless otherwise specified: Vbp=3.0V, Vss=0V, fosc=32.768kHz, Crystal: C-002R (Ci=35kQ), Cc=25pF, Cp=built-in, Ta=25°C)

Characteristic Symbol Condition Min. Typ. Max. Unit
Oscillation start voltage Vsta |tsta<3sec (Heavy load protection mode ON) 0.8 V
tsta<3sec (Heavy load protection mode OFF) 1.1 Vv
Oscillation stop voltage Vstp  |tstp<10sec (Heavy load protection mode ON) 0.8 Vv
tstp<10sec (Heavy load protection mode OFF) 1.1 Vv
Built-in capacitance (drain) Cop Including the parasitic capacitance inside the IC 14 pF
(in chip)
Frequency/voltage deviation aflovV  |Vop=0.8 to 3.6V (Heavy load protection mode ON) 5 ppm
Vbp=1.1 to 3.6V (Heavy load protection mode OFF) 5 ppm
Frequency/IC deviation of/oIC -10 10 ppm
Frequency adjustment range 0f/loCc |Ce=5 to 25pF 30 40 ppm
Harmonic oscillation start voltage Vhho  |Cc=5pF (VbD) 3.6 \%
Permitted leak resistance Rieak |Between OSC1 and Vo, Vss 200 MQ

CR oscillation
(Unless otherwise specified: Vbp=3.0V, Vss=0V, Rcr=1MQ, Ta=25°C)

Characteristic Symbol Condition Min. Typ. Max. Unit
Oscillation frequency dispersion |dfosccr |623B (Heavy load protection ON, Vbp=0.8 to 3.6V) -20 40kHz +20 %
623B (Heavy load protection OFF, Vbp=1.1 to 3.6V) -20 40kHz +20 %

62A3B (Vbp=1.7 to 3.6V) -30 500kHz +30 %
Oscillation start voltage Vsta 623B 0.8 \Y
62A3B 1.7 \

Oscillation start time tsta 3 mS
Oscillation stop voltage Vstp 623B 0.8 \Y
62A3B 1.7 \

Ceramic oscillation
(Unless otherwise specified: Vbp=3.0V, Vss=0V, Ceramic oscillator: CSA1.0MG, Cec=Cbc=100pF, Ta=25°C)

Characteristic Symbol Condition Min. Typ. Max. Unit
Oscillation start voltage Vsta 1.7 \
Oscillation start time tsta 20 mS

m PACKAGE DIMENSIONS

Plastic QFP12-48pin Plastic QFP5-60pin
904 25.604
701 20+0.1
36 25 54 36
(RN ARTS L
37 24 55 35
E E 4l < eog an 2| 3
—] — 5 1—1 E— 3 3
— — — INDEX = -
p— INDEX — — —
18— — s = 2
[T | LT UUT T
0.5 0.1883s 1 0.35:0.1
E %'r [ L 0.125%0.05 ;é i < ‘ L 0.15%0.05
iy o >y O = o
= L e
.0.5%02 ° 1.5
1 2.8
Unit: mm
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E0C623B

m BASIC EXTERNAL CONNECTION DIAGRAM

LCD PANEL
K00 3 »3 = »g CA
w Qo 0O e C1
| $ O o O cB
K03 = VDD
Cpmzt
C2
Vb1 [—AF—e
Cs3
vVer =t | | 15 v (Eoce23m)
P00 EOC623B \Y/e) H}C—“ = ( )
5 3.0V (EOC62A3B
/IO <j> 3 EOC62A3B ves [ || OTEEEEE
e lx I ! ! '
P03 . 0OSC1 3I‘HCGX 3 : 3 : Coc 4 :
[The potential of the substrate = ! ! ZRcrR ! | ©CR !
L | tal | | . |
(back of the chip) is Vss.] 0SC2 JDI ! Y Lgﬂ,%t@j
—_— 1
RESET o—+ (1 Crystal oscillation (EOC623B)
ROO —e 2 CR oscillation (EOC623B/62A3B)
i illati E 2A3B
O <: RO2 Vss [B Ceramic oscillation (EOC62A3B)
-
RO3 E TEST
Piezo
Buzzer
I {0t I
Call
X'tal |Crystal oscilator 32.768 kHz, Ci (Max.)=35 kQ
Ccx | Trimmer capacitor 5~25 pF
Rcr |Resistor for CR oscillation |1 MQ
CR Ceramic oscillator 1 MHz
Ccc  |Capacitor 100 pF
Cbc |Capacitor 100 pF
C1—Cs |Capacitor 0.1 pF
Cp Capacitor 3.3 uF
Note: The above table is simply an example, and is not guaranteed to work.

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 Control Law of Japan and may require an
export license from the Ministry of International Trade and Industry or other approval from another government agency.
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