Ordering number : ENN*6704

CMOS IC

| LC5739
SA//MYO 4-Bit Microcontroller

with LCD Driver

Preliminary

Overview
The LC5739 is a CMOS 4-bit microcontroller that operates on low voltage and very low power consumption. It also
contains 4K-byte ROM, 128-byte RAM, LCD drivers and melody function.

Features
(1) ROM 4096 x 8 bits
(2) RAM :128 x 4 bits
(3) Cycle Time
Cycle Time Oscillation source Oscillation frequency Power supply voltage Power source
122ps Crystal oscillation 32.768kHz 1.30 - 1.65V Ag Battery
RC oscillation
122ps Crystal oscillation 32.768kHz 2.60 - 3.60V Li Battery
122ps Crystal oscillation 32.768kHz 2.60 - 3.60V External voltage
RC oscillation supply

(4) Input / Output Terminals

- Input ports : 4 terminals (S-port : 4 terminals)
- Input / Output ports  : 8 terminals (PO port : 4 terminals, P1 port : 4 terminals)
- Output ports : 2 terminals (Buzzer / melody output terminal : 1 terminal,
General output port : 1 terminal)
- LCD segment output ports : 32 terminals (Possible to use output port by mask option)
- LCD common output ports . 4 terminals

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

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

SANYO Electric Co.,Ltd. Semiconductor Company

TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN

Ver.1.14 91400 RM (IM) HO No0.6704-1/18
22698




LC5739

(5) LCD driver

Drivable LCD panel Number of drivable LCD segment output
1/2 bias 1/4 duty 128 segments
1/2 bias 1/3 duty 96 segments
1/2 bias 1/2 duty 64 segments
STATIC 32 segments

(Possible to use output port by mask option.)
- Built-in Step-up / Step-down circuit

(6) Melody/Buzzer
- Melody function Octave : 3 octaves
Time of musical note : specified by program
- Buzzer output

(7) Base timer
- 15-hit base timer for timekeeping

(8) HALT release
- Five vectors
1. 15-bit base timer (500ms overflow output)
2. 15-bit base timer (output every 32ms)
3. S-port
4. P1-port
5. 1/10 second pulse

(9) Stand-by mode
- HALT mode
The program operation will be stopped in this mode. This mode is released by system reset and 5 vectors for HALT
release above-mentioned.

(10) System reset
- RES terminal
- Reset by setting S1 to S4 terminals to “H” level simultaneously.

(11) Oscillation
- 32.768kHz crystal oscillation
- RC oscillation

(12) Power supply
- Ag-battery : VDD1-VSS=1.30V to 1.65V, Step-up voltage (VDD2-VSS=2.4V to 3.3V)
- Li-battery : VDD2-VSS=2.60V to 3.60V, Step-down voltage (VDD1-VSS=1.3V to 1.8V)
- External voltage supply : VDD2-VSS=2.00V to 3.60V, Step-down voltage (VDD1-VSS=1.3V to 1.8V)

(13) Shipping form
- Bare chip, QFP64

(14) The development tool
- Evaluation chip : LC5797
- Emulator : EVA510 + TB5739 + DCB-1A
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LC5739

Pad assignment
Chip size (X xY) :2.63mm x 2.89mm
Chip thickness 1 480um
Pad size :116pum x 116um
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Note:

When a Lithium battery has been selected as the power supply, please note the following points.

There are two modes of use for the lithium battery: Backup mode and Normal mode (backup flag off). In backup
mode, the battery potential is applied directly to the oscillation circuit, whereas in Normal mode only half the
battery potential is applied.

Because of the different voltage applied to the oscillation circuit in each mode, there may be a difference in the
generated oscillation frequency. When entering backup mode a corresponding error will arise. If timing accuracy
is required (for clocks, etc), please bear in mind the above in the program design.
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Pad name and coordinates

QFP64 Pad Pad Coordinates QFP64 Pad Pad Coordinates

PIN No. No. Name Xpm Yum PIN No. No. Name Xpm Yum
3 1 BAK -1065 755 38 34 32HZ 1065 -405
4 2 VSS -1065 615 39 35 S2 1065 -265
5 3 S4 -1065 475 40 36 Sl 1065 -125
6 4 S3 -1065 335 41 37 RES 1065 15
7 5 P10 -1065 175 42 38 OSCIN 1065 155
8 6 P11 -1065 15 43 39 OSCOUT 1065 295
9 7 P12 -1065 -145 44 40 TEST 1065 435
10 8 P13 -1065 -305 45 41 COM2 1065 575
11 9 P00 -1065 -470 46 42 SEG1 1065 715
12 10 PO1 -1065 -630 47 43 SEG2 1065 855
13 11 P02 -1065 -790 48 44 SEG3 1065 995
14 12 P03 -1065 -950 49 45 SEG4 1105 1205
15 13 COM4 -1105 -1205 50 46 SEG5 965 1205
17 14 SEG17 -965 -1205 51 47 SEG6 825 1205
18 15 SEG18 -825 -1205 52 48 SEG7 685 1205
19 16 SEG19 -685 -1205 53 49 SEG8 545 1205
20 17 SEG20 -545 -1205 54 50 SEG9 405 1205
21 18 SEG21 -405 -1205 55 51 SEG10 265 1205
22 19 SEG22 -265 -1205 56 52 SEG11 125 1205
23 20 SEG23 -125 -1205 57 53 SEGI12 -15 1205
24 21 SEG24 15 -1205 58 54 SEG13 -155 1205
25 22 SEG25 155 -1205 59 55 SEG14 -295 1205
26 23 SEG26 295 -1205 60 56 SEG15 -435 1205
27 24 SEG27 435 -1205 61 57 SEG16 -575 1205
28 25 SEG28 575 -1205 62 58 COM3 -715 1205
29 26 SEG29 715 -1205 63 59 LIGHT -855 1205
30 27 SEG30 855 -1205 64 60 ALM -1065 1245
31 28 SEG31 1065 -1245 1 61 VDD2 -1065 1035
33 29 SEG32 1065 -1105 2 62 VDD1 -1065 895
34 30 COoM1 1065 -965
35 31 CUP1 1065 -825
36 32 CUP2 1065 -685
37 33 T3 1065 -545

« The pad coordinates are such that the chip center is taken as the origin and the values for (X, Y) represent the coordinates of
the center point of each pad.
« Substrate must be connected to VSS or left open.

No.6704-4/18



LC5739

Package Dimension

(unit : mm)
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Pin Assignment
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System Block Diagram
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Sample Application Circuit
(1) Ag battery used application

(2) Li battery used application

P00 comi P00 Ccom1
,7 POL comz LCD GLASS POL comz LCD GLASS
P02 Ccom3 P02 com3
P03 12 BIAS P03 12 BIAS
coma 14 DUTY com4 14 DUTY
P10 P10
SEGOUT SEGOUT
P11 — —— P11
— — P12 — — P12
—] —— P13 — — P13
vDDL vDD2
__I]__ 15V(Ag)
KEY MATRIX KEY MATRIX
vss vbD1 oayuF_| 30v
= s1 vop2 — == s1 vss L
s2 cupL —_|U'1uF -[ s2 CUPL ——— -[
= 0.1uF 0 = 0.14F 0
S8 cupz f—T s3 cupz t——T
= sa % ss
ALML — MW ALML
H OSCIN —H- OSCIN
== 32.768kHz =5 32.768k¢Hz
oscout oscout
— s === I RES
0.1uF O.1pF oy
LIGHT > ; BAK LIGHT >

Crystal Oscillation
(Power supply : Ag battery version)

(3) EXT-V used application

P00 comL
,7 POL com2 LCD GLASS
po2 coms
| 1/2 BIAS
coma 14 DUTY
P10
SEGOUT
P11
P12
P13 VDD2
KEY MATRIX
vDD1 01pF_| 30v
= s1 vss
s2 cuPLI—)
— 01pF []
S8 cupz f—— 0
== s4
ALML
W
OSCIN
A % 32.768KHZ
oscout
= ] RES
01pF
LIGHT >

Crystal Oscillation
(Power supply : EXT-V version)

Crystal Oscillation

(Power supply : Li battery version)

(Note) If PO or P1 port are used for key scan output port, diodes or resistors must be added to prohibit signal short between
output ports when two or more keys are pushed simultaneously.
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LC5739 Terminal Description

Pin Name No. 1/0 Function description Option
VSS 2 - Power terminal (-)
VDD1 62 - *Power terminal(+) (Ag battery version) Battery version
*Voltage supply to LCD driver (Li battery version, EXTV Ag/LIIEXTV
version) (C is connected between VDD1 and VSS.)
*Voltage supply to logic unit (Ag battery version,
Back up flag off at Li battery version.)
VDD2 61 - *Power terminal(+) (Li battery version, EXTV version) Battery version
*Voltage supply to LCD driver (Ag battery version) Ag/LI/EXTV
(C is connected between VDD2 and VSS.)
*Voltage supply to logic unit (EXTV version, Back up flag
is ON at Li battery version.)
BAK 1 - *Power terminal(+)
*For Li battery version, a capacitor must be connected
across BAK and VSS to prevent logic unit from
malfunctioning.
CUP1,2 31,32 - Capacitor connecting terminals for step-up
(doublerftripler)
S port 36 | *4-bit input port *LSI reset by S1-S4
35 eInput for HALT release Enable/Disable
S1-S4 4 LSl system is reset by applying VDD to S1 to S4 *”L”-level hold Tr.
3 simultaneously (Mask option). Provided/Not provided
*Programmable pull-down resistor
*”L”-level hold Tr.
P1 port 5 1/0 | <4-bit input/output port *”L”-level hold Tr.
6 *CMOS output Provided/Not provided
P10 - P13 7 eInput for HALT release *”H”-level hold Tr.
8 *Programmable pull-down resistor Provided/Not provided
*”L”-level hold Tr.
*”H”-level hold Tr.
PO port 9 1/0 | <4-bit input/output port ”H”-level hold Tr.
10 *CMOS output Provided/Not provided
P00 - P03 11 *”H”-level hold Tr.
12
LIGHT 59 O | Output port
ALM1 60 O | «Output port
*Output terminal to deliver melody signal or buzzer with
SAS or TMEL instruction.
(Buzzer : 4kHz/2kHz/1kHz modulation signal or non
modulation signal.)*
(Melody signal : 3 octaves)
SEG1 42-57 O LCD output terminals for segment *Output form
- SEG32 14-29 segment/CMOS
*Segment data
SP=0-FH
DBUS=a/b/c/d/e/flg/h
CoM1 30 ] LCD output terminals for common LCD duty
-CoM4 41 1/1,1/2,1/3,1/4
58
13

Continue.
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This terminal should be left unconnected.

Pin Name No. 1/10 Function description Option
OSCIN 38 | eInput for 32.768kHz crystal oscillation Oscillation version
eInput for RC oscillation crystal/RC oscillation
R is connected across OSCIN and OSCOUT, and C is
connected across OSCIN and VSS.
OSCOoUT 39 O | *Output for 32.768kHz crystal oscillation
*Output for RC oscillation
R is connected across OSCIN and OSCOUT.
RES 37 | Reset
32HZ 34 - «Test terminal
This terminal should be left unconnected.
T3 33 - Test terminal
This terminal should be left unconnected.
TEST 40 - «Test terminal

* 4kHz/2kHz/1kHz : For 32.768kHz crystal oscillation, proportional to oscillation frequency.
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Ag battery version

1. Absolute Maximum Ratings at Ta=25+2°C, VSS=0V

Parameter Symbol Pin & Conditions Ratings Unit
Supply voltage VDD1 -0.3 to +4.0 \%
VDD2 -0.3t0 +4.0
Input voltage VIN S1-S4, P00-P03, P10-P13, 32HZ, TEST, -0.3to VDD1+0.3
OSCIN, RES
Output voltage VOUT1 32HZ, CUP2, OSCOUT, ALM1, LIGHT, -0.3to VDD1+0.3
P00-P03
VOUT2 SEGOUT, COM1, COM2, COM3, COM4, -0.3 to VDD2+0.3
CUP1, P00-P03, P10, P13
Peak output I0UT1 ALM1 4 mA
current I0UT2 LIGHT 1
(at each pins) I0UT3 Output except ALM1 and LIGHT 500 PA
Total output IALL Total output pins. 10 mA
current
Operating Topg -30to +70 °C
temperature
range
Storage Tstg -40 to +125
temperature
range
2. Recommended Operating Range at Ta=-30°C to + 70°C, VSS=0V
Parameter Symbol Conditions - Ratings Unit
min. typ. max.
Operating supply VDD1 1.30 1.65 \Y
voltage VDD2 2.4 3.3
Input high voltage VIH S1-S4, RES, VDD1-0.2 VDD1
P00-P03, P10-P13
Input low voltage VIL S1-S4, RES, 0 0.2
P00-P03, P10-P13
Oscillation fOPG1 32.768kHz (crystal oscillation) 32 32.768 33 kHz
frequency range *vVDD1=1.30 - 1.65V
*Refer to figure 1
fOPG2 *RC oscillation 30 32.768 40
*VDD1=1.30 - 1.65V
*Rext=470kQ
*Cext=30pF
*Refer to figure 2
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3. Electrical Characteristics at Ta=-30°C to + 70°C, VSS=0V

Parameter Symbol Conditions - Ratings Unit
min typ. max.
Pull-down transistor RIN1A VDD1=1.55V, VIL=0.2V, 150 300 1000 | KQ
Low level hold Tr. Fig.3 *1
RIN1B VDD1=1.55V, 100 300 500
Low level pull in Tr. Fig.3 *1
RIN3 VDD1=1.55V, TEST, RES 10 300
Pull-up transistor RIN2A VDD1=1.55V, 100 400 2000
High level hold Tr. Fig.7 *4
Output high voltage VOH1 VDD1=1.55V, I0H=-0.4pA *2 |vDD2-0.2 \Y%
Output low voltage VOL1 VDD1=1.55V, IOL=0.4pA *2 0.2
Output high voltage VOH2 VDD1=1.55V, IOH=-4uyA, COM1-4 \VDD2-0.2)
Output middle voltage VOM VDD1=1.55V, IOH=-4pA, IOL=4pA, \VDD1-0.2, \VDD1+0.2)
COM1-4
Output low voltage VOL?2 VDD1=1.55V, IOL=4pA, COM1-4 0.2
Output high voltage VOH3 VDD1=1.35V, IOH=-250pA, ALM1, VDD1-0.65
LIGHT
Output low voltage VOL3 VDD1=1.35V, IOL=150pA, ALM1, 0.65
LIGHT
Output high voltage VOH4 VDD1=1.55V, IOH=-20pA *3 |VDD1-0.2
Output low voltage VOL4 VDD1=1.55V, IOL=20uA *3 0.2
Output high current 10H VDD1=1.55V, VOH=VDD1 x 0.5 *4 -100 HA
Output low current I0L VDD1=1.55V, VOL=VDD1 x 0.5 *4 100
Step-up voltage VDD2 VDD1=1.35V, C1=C2=0.1pF, 25 3.3 \Y%
fopg=32.768kHz, Fig.4
Current dissipation IDD1 VDD1=1.55V, C1=C2=0.1pF, Fig.4, 1.0 4.0 HA
(In Halt mode) Crystal osc (Cl<25kQ),
Back-up flag OFF, Ta<50°C
IDD2 VDD1=1.55V, C1=C2=0.1pF, Fig.5, 5.0 15.0
RC osc (Rext=470kQ, Cext=30pF),
Back-up flag OFF, Ta<50°C
Current dissipation IDD3 VDD1=1.55V, C1=C2=0.1pF, Fig.4, 3.0 12.0
(In Operating mode) Crystal osc (Cl<25kQ),
Back-up flag OFF, Ta<50°C
IDD4 VDD1=1.55V, C1=C2=0.1pF, Fig.5, 7.0 20.0
RC osc (Rext=470kQ, Cext=30pF),
Back-up flag OFF, Ta<50°C
Oscillator start-up Vstt Crystal osc (Cl<25kQ), 1.35 \Y
voltage Back-up flag ON, Ta<25°C, Fig.6
Oscillator sustaining VHOLD Crystal osc (Cl<25kQ), 1.30
voltage Back-up flag OFF, Ta<25°C, Fig.6
Oscillator start-up time | tstt VDD1=1.35V 10 S

Crystal osc(Cl<25kQ),
Back-up flag ON, Ta=25°C, Fig.6
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Li battery version

1. Absolute Maximum Ratings at Ta=25+2°C, VSS=0V

Parameter Symbol Pin & Conditions Ratings Unit
Supply voltage VDD1 -0.3 to +4.0 \%
VDD2 -0.3t0 +4.0
Input voltage VIN1 32HZ, OSCIN -0.3to VDD1+0.3
VIN2 S1-S4, P00-P03, P10-P13, TEST, RES -0.3to VDD2+0.3
Output voltage VOUT1 32HZ, CUP2, OSCOUT -0.3to VDD1+0.3
VOUT2 SEGOUT, COM1-COM4, CUP1, ALM1, -0.3to VDD2+0.3
LIGHT, P00-P03, P10-P13
Peak output I0UT1 ALM1 4 mA
current I0UT2 LIGHT 1
(at each pins) I0UT3 Output except ALM1 and LIGHT 500 PA
Total output IALL The total all pins. 10 mA
current
Operating Topg -30to +70 °C
temperature
range
Storage Tstg -40 to +125
temperature
range
2. Recommended Operating Range at Ta=-30°C to + 70°C, VSS=0V
Parameter Symbol Conditions - Ratings Unit
min. typ. max.
Operating supply VDD1 1.30 3.6 \Y
voltage VDD2 2.6 3.6
Input high voltage VIH S1-S4, RES, VDD2-0.4 VDD2
P00-P03, P10-P13
Input low voltage VIL S1-S4, RES, 0 0.4
P00-P03, P10-P13
Oscillation fOPG1 32.768kHz (crystal oscillation) 32 32.768 33 kHz
frequency range *VDD2=2.6 - 3.6V
*Refer to figure 1
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3. Electrical Characteristics at Ta=-30°C to + 70°C, VSS=0V

Parameter Symbol Conditions - Ratings Unit
min. typ. max.
Pull-down transistor RIN1A VDD2=2.9V, VIL=0.4V, 150 300 1000 kQ
Low level hold Tr. Fig.3 *1
RIN1B VDD2=2.9V, 60 150 300
Low level pull in Tr. Fig.3 *1
RIN2 VDD2=2.9V, TEST, RES 10 300
Pull-up transistor RIN3A VDD2=2.9V, 200 600 2000
High level hold Tr. Fig.11 *1
Output high voltage VOH1 VDD2=2.9V, IOH=-0.4pA *2 |VDD2-0.2 \%
Output low voltage VOL1 VDD2=2.9V, IOL=0.4pA *2 0.2
Output high voltage VOH2 VDD2=2.9V, IOH=-4uA, COM1-4 \VDD2-0.2|
Output middle voltage VOM VDD2=2.9V, IOH=-4pA, IOL=4pA, VvDD2/2 VDD2/2
COM1-4 -0.2 +0.2
Output low voltage VOL2 VDD2=2.9V, IOL=4pA, COM1-4 0.2
Output high voltage VOH3 VDD2=2.4V, IOH=-250uA, ALM1 VDD2-0.65
Output low voltage VOL3 VDD2=2.4V, IOL=250pA, ALM1 0.65
Output high voltage VOH4 VDD2=2.4V, IOH=-150pA, LIGHT \VDD2-1.5
Output low voltage VOL4 VDD2=2.4V, IOL=150pA, LIGHT 1.5
Output high voltage VOH5 VDD2=2.9V, IOH=-40pA *3 |VDD2-0.4
Output low voltage VOL5 VDD2=2.9V, IOL=40pA *3 0.4
Output high current I10H VDD2=2.9V, VOH=VDD2-0.4V *4 -450 HA
Output low current 10L VDD2=2.9V, VOL=0.4V *4 450
Step-down voltage VDD1 VDD2=2.8V, C1=C2=0.1pF, 1.35 \Y
fopg=32.768kHz, Fig.8
Current dissipation IDD1 VDD2=2.9V, C1=C2=0.1pF, Fig.8, 0.8 2.0 MA
(In Halt mode) Crystal osc (Cl<25kQ),
Back-up flag OFF, Ta<50°C
Current dissipation IDD2 VDD2=2.9V, C1=C2=0.1pF, Fig.8, 1.5 5.0
(In Operating mode) Crystal osc (Cl<25kQ),
Back-up flag OFF, Ta<50°C
Oscillator start-up Vstt Crystal osc (Cl<25kQ), 2.70 \Y
voltage Back-up flag ON, Ta=25°C, Fig.10
Oscillator sustaining VHOLD Crystal osc (C1<25kQ), 1.3
voltage Back-up flag OFF, Ta=25°C, Fig.10
Oscillator start-up time | tstt VDD2=2.70V 10 s

Crystal osc (Cl<25kQ),
Back-up flag ON, Ta=25°C, Fig.10
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EXT-V version

1. Absolute Maximum Ratings at Ta=25+2°C, VSS=0V

Parameter Symbol Pin & Conditions Ratings Unit
Supply voltage VDD1 -0.3t0 +7.0 \%
VDD2 -0.3t0+7.0
Input voltage VIN S1-S4, P00-P03, P10-P13, TEST, RES, -0.3 to VDD2+0.3
32HZ, OSCIN
Output voltage VOUT SEGOUT, COM1-COM4, 32HZ, CUP1, -0.3 to VDD2+0.3
CUP2, OSCOUT, ALM1, LIGHT
Peak output I0UT1 ALM1 4 mA
current 10UT2 LIGHT 1
(at each pins) I0UT3 Output except ALM1 and LIGHT 500 pA
Total output IALL The total all pins. 10 mA
current
Operating Topg -30to +70 °C
temperature
range
Storage Tstg -40 to +125
temperature
range
2. Recommended Operating Range at Ta=-30°C to + 70°C, VSS=0V
Parameter Symbol Conditions - Ratings Unit
min. typ. max.
Operating supply VDD1 1.3 6.0 \Y
voltage VDD2 2.6 6.0
Input high voltage VIH S1-S4, RES, VDD2-0.4 VDD2
P00-P03, P10-P13
Input low voltage VIL S1-S4, RES, 0 0.4
P00-P03, P10-P13
Oscillation fOPG1 32.768kHz (crystal oscillation) 32 32.768 33 kHz
frequency range *VDD2=2.6 - 6.0V
*Refer to figure 1
fOPG2 *RC oscillation 30 32.768 40
*VDD2=2.6 - 6.0V
*Rext=470kQ
*Cext=30pF
*Refer to figure 2
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3. Electrical Characteristics at Ta=-30°C to + 70°C, VSS=0V

Parameter Symbol Conditions - Ratings Unit
min. typ. max.
Pull-down transistor RIN1A VDD2=2.9V, VIL=0.4V, 150 300 1000 kQ
Low level hold Tr. Fig.3 *1
RIN1B VDD2=2.9V, 60 150 300
Low level pull in Tr. Fig.3 *1
RIN2 VDD2=2.9V, TEST, RES 10 300
Pull-up transistor RIN3A VDD2=2.9V, 200 600 2000
High level hold Tr. Fig.1 *4
Output high voltage VOH1 VDD2=2.9V, IOH=-0.4pA *2 |vDD2-0.2 \Y%
Output low voltage VOL1 VDD2=2.9V, IOL=0.4pA *2 0.2
Output high voltage VOH2 VDD2=2.9V, IOH=-4uA, COM1-4 \VDD2-0.2|
Output middle voltage VOM VDD2=2.9V, IOH=-4pA, IOL=4pA, VvDD2/2 VDD2/2
COM1-4 0.2 +0.2
Output low voltage VOL2 VDD2=2.9V, IOL=4pA, COM1-4 0.2
Output high voltage VOH3 VDD2=2.4V, IOH=-250uA, ALM1 VDD2-0.65
Output low voltage VOL3 VDD2=2.4V, IOL=250pA, ALM1 0.65
Output high voltage VOH4 VDD2=2.4V, IOH=-150pA, LIGHT \VDD2-1.5
Output low voltage VOL4 VDD2=2.4V, IOL=150pA, LIGHT 1.5
Output high voltage VOH5 VDD2=2.9V, IOH=-40pA *3 |VDD2-0.4
Output low voltage VOL5 VDD2=2.9V, IOL=40pA *3 0.4
Output high current I10H VDD2=2.9V, VOH=VDD2-0.45V *4 -450 HA
Output low current 10L VDD2=2.9V, VOL=0.45V *4 450
Step-down voltage VDD1 VDD2=2.8V, C1=C2=0.1pF, 1.35 \Y
fopg=32.768kHz, Fig.8
Current dissipation IDD1 VDD2=2.9V, C1=C2=0.1pF, Fig.8, 3.0 15.0 MA
(In Halt mode) Crystal osc (Cl<25kQ),
Ta<50°C
IDD2 VDD2=2.9V, C1=C2=0.1pF, Fig.9, 40 150
RC osc (Rext=470kQ, Cext=30pF),
Ta<50°C
Current dissipation IDD3 VDD2=2.9V, C1=C2=0.1pF, Fig.8, 7.0 30.0
Crystal osc (Cl<25kQ),
Ta<50°C
IDD4 VDD2=2.9V, C1=C2=0.1pF, Fig.9, 50 180
RC osc (Rext=470kQ, Cext=30pF),
Ta<50°C
Oscillator start-up Vstt Crystal osc (Cl<25kQ), 2.3 \Y
voltage Ta=25°C, Fig.10
Oscillator sustaining VHOLD Crystal osc (Cl<25kQ), 2.0
voltage Ta=25°C, Fig.10
Oscillator start-up time | tstt VDD2=2.3V 10 s

Crystal osc (Cl<25kQ),
Ta=25°C, Fig.10
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Electrical Characteristics at Ta=-30°C to + 70°C, VSS=0V

Parameter Symbol Conditions - Ratings Unit
min. typ. max.
Pull-down transistor RIN1A VDD2=5.0V, VIL=0.4V, 70 200 600 kQ
Low level hold Tr. Fig.3 *1
RIN1B VDD2=5.0V, 60 100 150
Low level pull in Tr. Fig.3 *1
RIN2 VDD2=5.0V, TEST, RES 10 300
Pull-up transistor RIN3A VDD2=5.0V, 100 400 1000
High level hold Tr. Fig.1 *4
Output high voltage VOH1 VDD2=5.0V, IOH=-0.4pA *2 |VDD2-0.2 \%
Output low voltage VOL1 VDD2=5.0V, IOL=0.4pA *2 0.2
Output high voltage VOH2 VDD2=5.0V, IOH=-4puA, COM1-4 \VDD2-0.2|
Output middle voltage VOM VDD2=5.0V, IOH=-4pA, IOL=4pA, VvDD2/2 VDD2/2
COM1-4 0.2 +0.2
Output low voltage VOL2 VDD2=5.0V, IOL=4pA, COM1-4 0.2
Output high voltage VOH3 VDD2=5.0V, IOH=-2.0mA, ALM1 \VDD2-1.0|
Output low voltage VOL3 VDD2=5.0V, IOL=2.0mA, ALM1 1.0
Output high voltage VOH4 VDD2=5.0V, IOH=-250pA, LIGHT \VDD2-1.5]
Output low voltage VOL4 VDD2=5.0V, IOL=250pA, LIGHT 1.5
Output high voltage VOH5 VDD2=5.0V, IOH=-80pA *3 |vDD2-0.8
Output low voltage VOL5 VDD2=5.0V, IOL=80pA *3 0.8
Output high current I10H VDD2=5.0V, VOH=VDD2-0.75V *4 -750 HA
Output low current 10L VDD2=5.0V, VOL=0.75V *4 750
Step-down voltage VDD1 VDD2=5.0V, C1=C2=0.1pF, 2.4 \Y
fopg=32.768kHz, Fig.8
Current dissipation IDD1 VDD2=5.0V, C1=C2=0.1uF, Fig.8, 8.0 20.0 MA
(In Halt mode) Crystal osc (Cl=25kQ), Tas50°C
IDD2 VDD2=5.0V, C1=C2=0.1pF, Fig.9, 230 500
RC osc (Rext=470kQ, Cext=30pF),
Ta<50°C
Current dissipation IDD3 VDD2=5.0V, C1=C2=0.1pF, Fig.8, 30 50
(In Operating mode) Crystal osc (CI=25kQ), Tas50°C
IDD4 VDD2=5.0V, C1=C2=0.1pF, Fig.9, 250 500
RC osc (Rext=470kQ, Cext=30pF),
Ta<50°C
Oscillator start-up Vstt Crystal osc (Clv25kQ), 2.3 \Y
voltage Ta=25°C, Fig.10
Oscillator sustaining VHOLD Crystal osc (Cl<25kQ), 2.0
voltage Ta=25°C, Fig.10
Oscillator start-up time | tstt VDD2=2.3V 10 s

Crystal osc (Cl<25kQ), Ta=25°C, Fig.10

*1:S1, S2, S3, S4, P10 to P13
*2 : SEG1 to SEG16 and LCD output pins out of SEG17 to SEG32.
*3: OUTPUT PORT pins out of SEG17 to SEG32.

*4 : P00 to P03, P10 to P13
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B Specifications of any and all SANYO products described or contained herein stipulate the performance,

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

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

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

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

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

Information (including circuit diagrams and circuit parameters) herein is for example only ; it is not
guaranteed for volume production. SANYO believes information herein is accurate and reliable, but
no guarantees are made or implied regarding its use or any infringements of intellectual property rights
or other rights of third parties.

This catalog provides information as of September, 2000. Specifications and information herein are subject
to change without notice.
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