PF590-06

EO0C62/4

4-bit Single Chip Microcomputer

m DESCRIPTION

The EO0C6274 is a single-chip microcomputer made up of the 4-bit core CPU EOC6200A, ROM, RAM, LCD
driver, input ports, output ports, I/O ports, clock timer, stopwatch timer, programmable timer, clock-synchro-
nized serial interface, general purpose operational amplifier, dual slope type A/D converter and watchdog timer.
Because of its low-voltage operation and low power consumption, this series is ideal for a wide range of applica-
tions, and is especially suitable for battery-driven systems.

m FEATURES
CMOS LSI 4-bit parallel processing
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e Built-in operational amplifier .................
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e Built-in stopwatch timer
e Built-in watchdog timer
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e Serial
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Core CPU Architecture

Dual Slope Type A/D Converter
Reference Voltage Generation Circuit
General Purpose Operating Amplifier

SVD Circuit

32.768kHz/1MHz (Typ.)

109 instructions

When operated 32kHz: 153usec, 214usec, 366psec
When operated 1MHz : 5usec, 7usec, 12usec
4,096 words, 12 bits per word

512 words, 4 bits per word

Dual slope A/D converter

Resolution/conversion speed: programmable

(Need changed external parts)

6400 count: 500ms/3200 count: 250ms

1600 count: 125ms/800 count: 62.5ms

A/D conversion accuracy: +0.2%

(Zone of temperature: 0°C to 50°C)

Analog measuring: programmable
(Voltage/difference voltage/resistor: measuring)
Analog voltage inputs: 5 channels

Reference voltage generation circuit

Middle electric potential (GND) generation circuit

2 MOS input Op-Amps

5 bits

(Selected by mask option: with or without pull-up resistor)
4 bits

(Clock output and buzzer output are available by mask option)

12 bits

(Combine serial 1/0 ports clock: changed through software)
1 port (Clock synchronous/8 bits)

Either 32 segments x 1, 2, 3 or 4 commons

(Selected through software)

Regulated voltage circuit and booster voltage circuit built-in
(Correspond to 3.0V to 4.5V LCD: VR adjustment)

Time base counter 2ch.
Programmable timer/event counter (8 bits) 1ch.
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E0C6274

e Supply voltage detective (SVD)

Circuit bUilt-in .........ccccovvviiiiiiiiiiiiiiieeeee 2.3V/2.4V[2.5V/2.6V Programmable (accuracy = 100mV)
® INLEITUPLS ., External : Input interrupt 2 lines
Internal : Timer interrupt 3 lines
Serial I/O interrupt 1 line
A/D interrupt 1 line
e Supply voltage ... Operating : 2.4V to 5.5V (Single external power supply)

e Current consumption
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No operating : 1.8V to 5.5V (Single external power supply)
SLEEP mode . 0.7uA  (3V, stop oscillation)

HALT mode : 2.0pA  (3V, 32kHz)

OPERATING mode : 6.0pA (3V, 32kHz)

: 200pA (3V, 1MH2)

: 306pA (3V, 32kHz)

: 506pA (3V, 32kHz, operated OP-AMP)
QFP5-100pin (plastic), QFP15-100pin (plastic)

Die form

(A/D operation)
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E0C6274

m PIN CONFIGURATION

. No.| Pin name |[No.| Pin name [No.| Pin name [No.| Pin name
QFP5-100pin 1 K02 26 | P22 51 |SEG10 | 76 |AI3
2 |Ko1 27 | P23 52 | SEG11 77 | AI2
3 |K00 28 |[RESET |53 |SEG12 78 | Vssa
4 |N.C. 29 | TEST 54 | SEG13 79 |AIL
80 51 5 |N.C. 30|cc 55 | SEG14 80 | AIO
MO | s e
7 |osc1 32|cA 57 | SEG16 82 |CAZ
81— ——50 8 |0osc2 33 |Vcs 58 | SEG17 83 |BF
= = 9 |0OSC3 34 |Vc2 59 | SEG18 84 |RI
— — 10 |OSC4 35 | Vel 60 | SEG19 85 |CH
— — 11 | Vop 36 |Vca 61 | SEG20 86 |CL
— — 12 |R0O3 37 |CcOM3 62 | SEG21 87 |GND
= E0C6274 — 13 |R0O2 38 |CcoM2 63 | SEG22 88 | VpDA
— INDEX = 14 |RO1 39 |COM1 64 | SEG23 89 | AOUTO
—_— — 15 |R0OO 40 |COMO 65 | SEG24 90 | AIPO
— — 16 | P00 41 |SEGO 66 | SEG25 91 | AIMO
100—— ——31 17 |PO1 42 |SEG1 67 | SEG26 92 |AIP1
18 | P02 43 |SEG?2 68 | SEG27 93 |AIM1
e R 15 poo |24 'sEGs |6 seCa0 |38 pours
1 30 20 | P10 45 | SEG4 70 | SEG29 95 | VR1
21 |P11 46 | SEG5 71 | SEG30 96 | VR2
22 |P12 47 |SEG6 72 | SEG31 97 | VRA
23 |P13 48 | SEG7 73|co 98 | Vb1
24 | P20 49 | SEG8 74 | AIF 99 |K10
25 |pP21 50 | SEG9 75 |Al4 100/ K03
N.C. = No Connection
. No.| Pin name [No.| Pin name |No.| Pin name |No.| Pin name
QFP15-100pin 1 KOO 26 |RESET |51 |SEG12 | 76 | Vssa
2 |N.C. 27 | TEST 52 | SEG13 77 |AIL
3 |N.C. 28 |CC 53 | SEG14 78 | AIO
4 |Vss 29 |CB 54 | SEG15 79 |CI
75 51 5 |0OscC1 30 |CA 55 | SEG16 80 |CAZ
AR 6 |0SC2 31 |Ves 56 |SEG17 |8l BE
76 = =50 7 |0sc3 32 | Ve 57 | SEG18 82 |RI
= = 8 |0osc4 33 |Val 58 | SEG19 83 |CH
= = 9 | VoD 34 |Vca 59 | SEG20 84 |CL
= = 10 |R0O3 35 |COM3 60 | SEG21 85 |GND
= = 11 |RO2 36 |COM2 61 | SEG22 86 | VDbDA
= = 12 |[RO1 37 |COM1 62 | SEG23 87 | AOUTO
= E0C6274 = 13 |R0O 38|coM0 | 63|SEG24 |88 |AIPO
= = 14 | P00 39 | SEGO 64 | SEG25 89 | AIMO
= = 15 | P01 40 |SEG1 65 | SEG26 90 |AIP1
= INDEX = 16 | P02 41 |SEG2 |66 |SEG27 |91 |AIML
= = 17 | P03 42 |SEG3 67 | SEG28 92 |AOUT1
100 = 26 18 |P10 43 |SEG4 68 | SEG29 93 | VR1
TTOTTOTITTOTOTTTTOTT0 T 19PLL  |44|SEG5 |69 [SEG30 |94 |V
1 25 20 | P12 45 | SEG6 70 | SEG31 95 | VRA
21 |P13 46 | SEG7 71|co 96 | Vb1
22 | P20 47 | SEG8 72 |AIF 97 |K10
23 |P21 48 | SEG9 73 |Al4 98 | K03
24 |P22 49 |SEG10 74 | AI3 99 | K02
25 | P23 50 | SEG11 75 | AI2 100| K01

N.C. = No Connection
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E0C6274

m PIN DESCRIPTION

. Pin No. .

Pin name OFP5-100pin | OFP15-100pin In/Out Function
VbD 11 9 [0)] Power source (+) terminal
Vss 6 4 [0)] Power source (-) terminal
VDDA 88 86 [0)] Analog system power source (+) terminal
VssA 78 76 [0)] Analog system power source (-) terminal
GND 87 85 (/0) | Analog system ground terminal
Vb1 98 96 - Oscillation and internal logic system regulated voltage output terminal
Vci 35 33 - LCD system regulated voltage output terminal
Vc2 34 32 - LCD system booster output terminal (Vc1 x 2)
Vcs3 33 31 - LCD system booster output terminal (Vc1 x 3)
Vca 36 34 - LCD system voltage adjustment terminal
CA-CC 32-30 30-28 - Booster capacitor connecting terminal
0OsC1 7 5 | Crystal oscillation input terminal
osc2 8 6 (o] Crystal oscillation output terminal
0OSC3 9 7 | Ceramic or CR oscillation input terminal (selected by mask option)
osc4 10 8 (o] Ceramic or CR oscillation output terminal (selected by mask option)
K00-K10 3-1, 100,99 | 1, 100-97 | Input terminal
P00-P13 16-23 14-21 110 1/0 terminal
P20-P23 24-27 22-25 110 1/0 terminal or serial input/output terminal
R0O0—R03 15-12 13-10 (o] Output terminal (DC, buzzer or clock output may be selected by mask option)
COMO0-3 40-37 38-35 (@] LCD common output terminal
SEG0-31 41-72 39-70 (o] LCD segment output terminal (Convertible to DC output by mask option)
AlO-Al4 80, 79, 77-75|78, 77, 75-73 | Analog input terminal
AlF 74 72 - Analog input filter condenser connecting terminal
CAZ 82 80 - Auto zero adjustment condenser connecting terminal
Cl 81 79 - Integral condenser connecting terminal
RI 84 82 - Integral resistance connecting terminal
BF 83 81 - Buffer amplifier output terminal
coO 73 71 - Testing output terminal
CH 85 83 - Reference voltage control condenser connecting terminal
CL 86 84 - Reference voltage control condenser connecting terminal
VR1 95 93 [0)] Reference voltage for resistance measurement
VR2 96 94 [0)] Reference voltage for voltage measurement
VRA 97 95 - Reference voltage adjustment terminal
AIPO 90 88 | AMP 0 non-inverted input terminal
AIMO 91 89 | AMP 0 inverted input terminal
AOUTO 89 87 (@] AMP 0 output terminal
AIP1 92 90 | AMP 1 non-inverted input terminal
AIM1 93 91 | AMP 1 inverted input terminal
AOUT1 94 92 (o] AMP 1 output terminal
RESET 28 26 | Initial reset input terminal
TEST 29 27 | Test input terminal

m ELECTRICAL CHARACTERISTICS

e Absolute Maximum Ratings

Vss=0V)

Rating Symbol Value Unit
Supply voltage VDD -0.5t07.0 Vv
Input voltage (1) Vi -0.5to Vbp + 0.3 \%
Input voltage (2) Viosc -0.5to Vb1 + 0.3 vV
Permissible total output current *1 | Zlvbp 10 mA
Operating temperature (1) Topri -20to 70 °C
Operating temperature (2) *2 Topr2 01to 50 °C
Storage temperature Tstg -65 to 150 °C
Soldering temperature / Time Tsol 260°C, 10sec (lead section) -
Permissible dissipation *3 Pp 250 mwW

(1: The permissible total output current is the sum total of the current (average current) that simultaneously flows from the output pins (or is draw in).
[2: The A/D converter and AMP circuit are ON status.
[B: In case of plastic package (QFP5-100pin, QFP15-100pin).

e Recommended Operating Conditions

Condition Symbol Remark Min. Typ. Max. Unit
Supply voltage VbbD Vss=0V 2.2 3.0 5.5 vV
Vss=0V, When A/D converter or AMP is used 2.4 3.0 5.5 \Y
Oscillation frequency (1) fosc1 - 32.768 — kHz
Oscillation frequency (2) foscs |duty 50+5% 50 1,000 1,300 kHz

4 EPSON



e DC Characteristics

E0C6274

(Unless otherwise specified: Vbp=3.0V, Vss=0V, fosc1=32.768kHz, Ta=25°C, Vb1/Vci1-Vc3 are internal voltage, C1-C6=0.1uF)

Characteristic Symbol Condition Min. Typ. Max. Unit
High level input voltage (1) VIH1 K00—KO03, K10, SIN, SCLK 0.8+VDD VbD \
P00-P03, P10-P13, P20-P23
High level input voltage (2) VIH2 RESET, TEST 0.9+VDD VDD V
Low level input voltage (1) ViL1 K00—KO03, K10, SIN, SCLK 0 0.2¢VD \
P00-P03, P10-P13, P20-P23
Low level input voltage (2) ViL2 RESET, TEST 0 0.1+VDD V
High level input current IiH VIH=3.0V K00—KO03, K10, SIN, SCLK 0 0.5 pA
P00-P03, P10-P13, P20-P23
RESET, TEST
Low level input current (1) liL ViL1=Vss K00—KO03, K10, SIN, SCLK -20 -10 -5 pA
With pull up resistor |P00-P03, P10-P13, P20-P23
RESET
Low level input current (2) liL2 ViL2=Vss K00—KO03, K10, SIN, SCLK -0.5 0 pA
No pull up resistor P0O0—P03, P10-P13, P20-P23
High level output current (1) | loH1 |VoH1=0.9+VDD R00, RO1, POO-P0O3, P10-P13 -0.9 mA
P20-P23, SOUT, SCLK, SRDY
High level output current (2) | loH2 |VoH2=0.9+VDD R02, RO3 -1.8 mA
Low level output current (1) | lot1  |VoL1=0.1+VDD R00, RO1, POO-P0O3, P10-P13 3.0 mA
P20-P23, SOUT, SCLK, SRDY
Low level output current (2) | lo,2  |VoL2=0.1+VDD R02, RO3 6.0 mA
Common output current loH3  |VOH3=Vc3-0.05V COMO0O-COM3 -3 A
loL3  |VoL3=0.05V 3 HA
Segment output current loH4  |VoH4=VC3-0.05V SEGO0-SEG31 -3 HA
(during LCD output) loLa |Vor4=0.05V 3 MA
Segment output current loHs  [VoH5=0.9¢VDD SEGO0-SEG31 -0.2 mA
(during DC output) loLs  |VoLs=0.1+VbD 0.2 mA

e Analog Circuit Characteristics and Current Consumption
(Unless otherwise specified: Vbpo=Vbpa=3.0V, Vss=Vssa=0V, fosc1=32.768kHz, Ta=25°C, Cc=25pF, Vb1/Vc1-Vcs3 are internal voltage, C1-C6=0.1uF)

Characteristic Symbol Condition Min. Typ. Max. Unit
Internal voltage \Yeil Vca=Vcey, Ici=-5puA 0.95 1.05 1.15 \%
Vcz Connect 1MQ load resistor between Vss and Vc2 2eVcC1 2eVc1 \%
(without panel load) x0.9 +0.1
\/ex] Connect 1MQ load resistor between Vss and Vc3 3eVc1 3+Vc1 \
(without panel load) x0.9 +0.1
SVD voltage Vsvp |SVDS="0" 25 2.6 2.7 \
SVDS="1" 24 2.5 2.6 \Y
SVDS="2" 2.3 24 25 \
SVDS="3" 2.2 23 2.4 \
SVD circuit response time tsvp 100 pS
Current consumption lop During SLEEP 0.7 2.0 pA
During HALT (32kHz) . 2.0 7.0 HA
During execution (32kHz) *1 g;gren”;ts::tzcz‘l’;;g) 6.0 15.0 LA
During execution (1MHz) *1 such as the LCD 200 500 pA
During execution (32kHz) *2 . . 306 915 pA
During execution (32kHz) *3 | Panelis notincluded. 506 1515 LA
During execution (32kHz) *4 16.0 45.0 pA

: The SVD, A/D converter and AMP circuits are OFF status.

: The A/D converter (reference voltage VR1 and middle electric potential GND are supplied from outside) is ON status. The SVD and
AMP circuits are OFF status.

: The A/D converter (reference voltage VR1 and middle electric potential GND are supplied from outside) and AMP circuits (2 systems)
are ON status. The SVD circuit is OFF status.

: The SVD circuit is ON status. The A/D converter and AMP circuits are OFF status.

¥ & KNH
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E0C6274

A/D converter

(Unless otherwise specified: Vbb=Vbpa=3.0V, Vss=Vssa=0V, fosc1=32.768kHz, Ta=25°C, Cc=25pF, Vb1/Vc1-Vcs3 are internal voltage, C1-C6=0.1uF)

Current that flows in external parts is not included.

Characteristic Symbol Condition Min. Typ. Max. Unit
Absolute error Evi Voltage 6400 counts, R = 680 kQ 0 +3 +13 Count
Ev2 measurement mode 3200 counts, Ri =330 kQ 0 +2 +7
Ev3 1600 counts, Ri = 180 kQ 0 +1 +4
Eva 800 counts, RiI=82kQ 0 +1 +4
Ep1 Differential voltage 6400 counts, RI = 680 kQ 0 +4 +16 Count
Ep2 measurement mode 3200 counts, RI = 330 kQ 0 +2 +8
Ep3 1600 counts, Ri = 180 kQ 0 +1 +5
Ep4 800 counts, RiI=82kQ 0 +1 +5
ER1 Resistance 6400 counts, R = 680 kQ 0 +9 +20 Count
Er2 measurement mode 3200 counts, Ri =330 kQ 0 +4 +10
ERr3 1600 counts, Ri = 180 kQ 0 +2 +5
ERr4 800 counts, RiI=82kQ 0 +2 +5
Zero point error Ezvi |Voltage 6400 counts, R1 = 680 kQ 0 0 +4 Count
Ezv2 |measurement mode 3200 counts, Ri =330 kQ 0 0 +2
Ezv3 1600 counts, Ri = 180 kQ 0 0 +2
Ezva 800 counts, RiI=82kQ 0 0 +2
Ezp1 |Differential voltage 6400 counts, RI = 680 kQ 0 1 +5 Count
Ezp2 |measurement mode 3200 counts, Ri = 330 kQ 0 0 +3
EzD3 1600 counts, Ri = 180 kQ 0 0 +3
Ezpa 800 counts, RiI=82kQ 0 0 +3
Polarity error Epvi |Voltage 6400 counts, R = 680 kQ 0 4 +11 Count
Epv2 |measurement mode 3200 counts, R1 =330 kQ 0 +2 +6
Epv3 1600 counts, Ri = 180 kQ 0 +1 +4
EpPv4 800 counts, RiI=82kQ 0 +1 +4
Epp1 |Differential voltage 6400 counts, Ri = 680 kQ 0 +4 +13 Count
Epbp2 |[measurement mode 3200 counts, Ri =330 kQ 0 +2 +7
EPD3 1600 counts, Ri = 180 kQ 0 +1 +5
EPD4 800 counts, RiI=82kQ 0 +1 +5
Linearity error ELvi |Voltage 6400 counts, RI = 680 kQ 0 +1 +8 Count
ELv2 |measurement mode 3200 counts, Ri = 330 kQ 0 +1 +4
ELv3 1600 counts, Ri = 180 kQ 0 +1 +3
ELva 800 counts, RiI=82kQ 0 +1 +3
ELp1 |Differential voltage 6400 counts, R = 680 kQ 0 +2 +10 Count
ELp2 |measurement mode 3200 counts, Ri = 330 kQ 0 +1 +5
ELD3 1600 counts, Ri = 180 kQ 0 +1 +3
ELD4 800 counts, RiI=82kQ 0 +1 +3
ELr1 |Resistance 6400 counts, R = 680 kQ 0 +2 +10 Count
ELrR2 |[measurement mode 3200 counts, Ri =330 kQ 0 +1 +5
ELR3 1600 counts, Ri = 180 kQ 0 +1 +3
ELrR4 800 counts, RiI=82kQ 0 +1 +3
Power current consumption | lap Ta=25°C 300 900 HA

O In case of the voltage measurement mode or differential voltage measurement mode, the reference voltage VR2 is adjusted so that the
measurement error (absolute error E) of the A/D converter becomes minimum when Ta=25°C, Vbb=Vbba=3A, input voltage VIN=+320mV.
Error and deviation by the reference voltage VR2 are not included.
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E0C6274

[Reference curves]

Absolute error E Zero point error Ez

Count Count

*) *)

Measured

L Ideal value
Input (+) Input Ez (+)
©) O
E = measured value Ez = value counted
- ideal value when 0 mV is input
©) ©)
* There is no standard in the resistance measurement
mode because 0 mV input has been inhibited.
Polarity error EP Linearity error EL
Count Count
) )
Measured
c value —
b
a The straight line linked
t two count values when
input was +320 mV and
Input-C B -A *) Input -320mV A omv- @
@ A B C =N +320mV
The straight line linked
. two count values when
a input was -320 mV and
0mV.
Ep=a-a' \_,
_ . EL = measured value
b' =b-b
_ ' - value on
-e-c the straight line
¢ (Ep contains Ez) 9
=) =)
* There is no standard in the resistance measurement * In the resistance measurement mode, the straight line
mode because it is - (minus) input only. linked two points at -6400 counts and O count.
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Reference voltage generation circuit
(Unless otherwise specified: Vbb=Vbpa=3.0V, Vss=Vssa=0V, fosc1=32.768kHz, Ta=25°C, Cc=25pF, Vb1/Vc1-Vcs3 are internal voltage, C1-C6=0.1uF)

Characteristic Symbol Condition Min. Typ. Max. Unit
Output voltage (1) VR10 GND reference, Internal adjustment mode -475 mV
VRON = VRAON ="1"
Output voltage (2) VR20 GND reference, Internal adjustment mode -1.0 (-163.8mV) 1.0 %
VRON = VRAON ="1"
Input voltage VR1I GND reference, External adjustment mode -475 mV

VRON = VRAON ="0", (Input voltage when the
measurement error becomes minimum)

Input current (vr1 O |External adjustment mode 0 1.0 HA
A/D related are all OFF.

VRON = VRAON ="0"

Current that flows in external parts is not included.

Temperature characteristics [VR2/Ta |Ta =0 to 50°C Internal adjustment mode -300 150 600 ppm/°C
(25°C standard) VRAON ="1"
VRON ="1" External adjustment mode -300 150 600
VRAON = "0"
Supply voltage Vr2Vopa | VDDA =2.41t0 5.5V Internal adjustment mode -0.30 0 0.30 %FS
characteristics VRON ="1" VRAON ="1"
External adjustment mode | -0.15 0 0.15
VRAON = "0"
Power current consumption |lab1 Internal adjustment mode 10.0 30.0 HA
VRON = VRAON ="1"
1aD2 External adjustment mode 2.0 5.0

VRON ="1", VRAON ="0"
O Error, deviation and power current consumption by external parts are not included.

Middle electric potential (GND) generation circuit
(Unless otherwise specified: Vbb=Vbpa=3.0V, Vss=Vssa=0V, fosc1=32.768kHz, Ta=25°C, Cc=25pF, Vb1/Vc1-Vc3 are internal voltage, C1-C6=0.1pF)

Characteristic Symbol Condition Min. Typ. Max. Unit
Output voltage GNDo |[GNDON ="01, 10, 11" VDDA/2 VDDA/2 VDDA/2 \Y,
-0.05 +0.05
Input voltage GNDI  [GNDON = "00" VDDA/2 VDDA/2 VDDA/2 \
-0.05 +0.05
Input current Oeno O |GNDON = "00", A/D related are all OFF. 0 1.0 HA
Current that flows in external parts is not included.
High level output current loH GNDON ="01, 10, 11" -100 HA
VoH = GND - 10 mV
Low level output current (1) |loL1 GNDON ="01" 10.0 UHA
VoL1 = GND + 10 mV
Low level output current (2) [loL2 GNDON = "10" 20.0 HA
VorL2 = GND + 10 mV
Low level output current (3) [loL3 GNDON ="11" 40.0 HA
Vo3 = GND + 10 mV
Temperature characteristics |GND/Ta | Ta = 0 to 50°C (25°C standard) -30 30 ppm/°C
GNDON ="01, 10, 11"
Supply voltage GNDAopa | VDDA =2.41t0 5.5V 0.5 10.0 mV/V
characteristics GNDON ="01, 10, 11"
Power current consumption |lenb1r  |GNDON = "01" 125 500 HA
Icnp2  |GNDON = "10" 250 1000
IcNp3  |GNDON = "11" 500 2000

0 GNDON is mark of GNDON1 or GNDONO.
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General-purpose operational amplifier
(Unless otherwise specified: Vbpo=Vbpa=3.0V, Vss=Vssa=0V, fosc1=32.768kHz, Ta=25°C, Cc=25pF, Vb1/Vc1-Vc3 are internal voltage, C1-C6=0.1uF)

Characteristic Symbol Condition Min. Typ. Max. Unit

High level output voltage VoHAa |AMPONXx ="1", Vaim = GND 0.9+VDDA VDDA \
Vaip = GND + 10 mV, loHA = -10 pA

Low level output voltage VoA |AMPONx ="1", VaM = GND VssA 0.1-VDDA \%
Vaip = GND - 10 mV, loLa = 10 pA

High level output current lonA  |AMPONx ="1", Vaip = GND, AIP = AOUT -20 HA
VoHa=GND - 0.1V

Low level output current loLa AMPONXx ="1", Vaip = GND, AIM = AOUT 100 HA
Vo,aA=GND + 0.1V

Offset voltage Vor AMPONX ="1", Vair = GND, AIM = AOUT -10 10 mV

Input voltage range Via AMPONX ="1", VAIM = VIA Vssa+0.7 VbDA-0.7 \

VAP =VIA £ 15 mV
Comparator operation

Slew rate SR AMPONx ="1" Rising 20 200 mV/uS
Load = 10 pF Falling -200 -20
Response time tavp AMPONx ="1", Vaim = GND 3 mS

Vaip = GND + 15 mV
Comparator operation
Power current consumption | lampz  |AMPONO = "1", AMPON1 = "0" 100 300 HA
lamp2  |AMPONO = "0", AMPON1 = "1" 100 300
0O AMPONX indicates AMPONO or AMPONL.

[Diagram for explanation of general-purpose operational amplifier]
IoHA, loLA and VoF measurement circuits

Vaip (=GND) Vo (=Vor)

[Diagram for explanation of reference voltage generation circuit]

e Temperature characteristic VR2/Ta e Supply voltage characteristic VR2/VDDA
Max.
Typ.

> >

E E

& Min. &

> >

0 25 50

Ta[’C]
OTa = 25°C as the standard
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e Oscillation Characteristics
The oscillation characteristics change depending on the conditions (components used, board pattern, etc.). Use the follow-
ing characteristics as reference values.

OSC1 crystal oscillation circuit
(Unless otherwise specified: Vbp=3.0V, Vss=0V, 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 (VDD) 2.2 Vv
Oscillation stop voltage Vstp  |tstp<lOsec (VobD) 2.2 V
Built-in capacitance (drain) Cp Including the parasitic capacity inside the IC 20 pF
Frequency/voltage deviation of/oV  |Vbp=2.2 to 5.5V 5 ppm
Frequency/IC deviation of/oIC -10 10 ppm
Frequency adjustment range 0f/l0Cc |Ce=5 to 25pF 35 45 ppm
Harmonic oscillation start voltage | Vhho  |Cc=5pF (VoD) 7.0 \'
Permitted leak resistance Rieak |Between OSC1 and Vb, Vss 200 MQ

OSC3 CR oscillation circuit
(Unless otherwise specified: Vbp=3.0V, Vss=0V, Rcr=39kQ, Ta=25°C)

Characteristic Symbol Condition Min. Typ. Max. Unit
Oscillation frequency dispersion foscs -30 (900kHz) 30 %
Oscillation start voltage Vsta (VoD) 2.2 \Y
Oscillation start time fsta |Vbp=2.2t0 5.5V 3 mS
Oscillation stop voltage Vstp (VpD) 2.2 V

OSC3 ceramic oscillation circuit
(Unless otherwise specified: Vbp=3.0V, Vss=0V, ceramic oscillation: 1MHz, Ccc=Cpc=100pF, Ta=25°C)

Characteristic Symbol Condition Min. Typ. Max. Unit
Oscillation start voltage Vsta (VoD) 2.2 V
Oscillation start time fsta |VDp=2.2t0 5.5V 3 mS
Oscillation stop voltage Vstp (VpD) 2.2 V

m BASIC EXTERNAL CONNECTION DIAGRAM

LCD panel X'tal Crystal oscillator 32.768kHz
Cl(Max.)=35kQ
‘ — ‘ ‘ — ‘ Cox Trimmer capacitor 5~25pF
K00 8 # g ¢ cc 2; CR Ceramic osqllator 1MHz
|:> | - Q 8 — 8 cB —— Cac Gatfe capam_tance 100pF
K03 n CA Cbc Drain capacitance 100pF
=) K10 Vbb Rcr Resistance for CR oscillation | 39kQ
VDDA (fosc3=900kHz)
Poo TEST T RA1 Resistance for LCD drive 1mMQ
| i voltage adjustment (Vc1=1.5V)
P03 Vss RA2 Resistance for LCD drive 2MQ
PTO Vssa voltage adjustment (Vc1=1.5V)
<:> P13 vea Rez RVR Resstancg for A/ID reference | 3MQ
P20 (SIN) / voltagg adjustment
P21 (SOUT) ver AL ey TH Thermistor 10kQ
P22 (SCLK) EOC6274 Va2 4{% (5kQ~20kQ)
P23 (SRDY) Ves 4‘{‘? RREF Reference resistance for 10kQ
osc1 }_T X resistance measurement
== AIPO osc2 gy RI Integral resistance 680kQ(6400)
cé
V] AMo Nl [— 330kQ(3200
<{—— AouTo 0sC3 H——=—h - B ) ( )
= ap1 S | Co i %ch | (resolution) | 180kQ(1600)
— am1 osca L fjCociy ¢ | _ 82kQ(800)
p— — =
{—— aouTi il ® Ci Integral capacitor 0.1pF
RESET 87_4 Caz Capacitor for auto zero 0.1uF
{== RoO (FOUT) i{}% adjustment
(== RoO1(PTOVF) N onmmew <onl W CIF Analog input filter capacitor |0.01pF
< Rro3 @ 8506503333328 8E5 R C1-C9 0.1uF
JJ JJ JJ Cp1, Cp2 3.3uF
i
J ii ﬁ « J J Note: The above table is simply an
3 4 8 © T 5 3 [1L: Ceramic oscillation example, and iS not guafan-
- * [2: CR oscillation teed to work.
N
Cp2
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m PACKAGE DIMENSIONS

Plastic QFP5-100pin
25.6+04

IR LT
OO

14
75 51
[RTRTRTRTRTRTRTRTRTR B
76

— 50

I

|
140.1
16

QHHHHHHHMHHHHHH,HHHHHHHZS .
- ‘ ‘05 0.188%s
3 : +0.05
£ / 0.125-0.035
".I BawiishhiiahihhhiEEhEhhp. 0°
— — o
2 10
|05
Y Unit: mm
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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 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.

© Seiko Epson Corporation 1999 All right reserved.
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