SONY.

CXP50712/50716

CMOS 4-bit Single Chip Microcomputer

[For the availability of this product, please contact the sales office.

escription

The CXP50712/50716 is a CMOS 4-bit microcomputer
which consists of 4-bit CPU, ROM, RAM, I/O port, 8-bit
timer, 8-bit timer/counter, 18-bit time base timer, 8-bit
serial IfO, vector interruption, power on reset function, a
liquid crystal displayer (LCD) controller/driver, remote
control receiving circuit with noise eliminating circuit,
3-bit A/D converter, 32kHz timer/event counter, power
supply voltage detection reset function and 14-bit PWM
output port for D/A conversion. They are integrated into a
single chip with the standby function efc. which are to be
operated at low power consumption.

Features
¢ Instruction cycle 1.9 ps/4.19MHz
122 usf32kHz
(Selectable by program)
16384 X 8 bits (CXP50716)
12288 X 8 bits (CXP50712)
544 X 4 bits
(Stack area not included)
(32 X 4 bhits is used in combination
with the LCD display memory)
¢ 43 general purpose I/O ports
(When all combined ports are used as ports)
¢ LCD controller/driver(Direct drive possible)
— 16 to 32 segment outputs selectable through
prograrm
— 1/2, 113, 1/4 duty static selectable through program
— 1/2, 1/3 bias selectable through program

® ROM capacity

® RAM capacity

SONY reserves the right to change products and specifications without notice.

B0 pin QFP (Plastic)

e 14-bit PWM output for D/A conversion

* Remote control receiving circuit

& 3-bit A/D converter (8 channels)

® 32kHz timerfevent counter

e Power supply voltage detection reset circuit

® Low voltage operation (2.5V)
... during 122 us/32kHz operatidn

¢ 3 large current output ports

& Rich wake up function

& 8-bit timer, 8-bit timer/event counter, 18-bit time
hase timer

® 8-bit/4-bit variable serial /0

e 2 types of power down modes, sleep and stop

& Power on reset circuit (Mask option)

¢ 80-pin plastic flat package and piggy back
package (CXP50700) available

Structure
Silicon gate CMOS IC

ES0380 - ST

This information does not convey any license under patent rights of SONY corporation or others.
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Pin Configuration (Top View)

Note) Do not make any connections to NC pins.
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PG1/SEGI8 PD1/SEG 30
PG2 /SEGIT PDO/ SEG31
PG3 /SEGI6 PY3/EC
SEGIS PY2/WP
SEG14 PY1/PWM
SEG13 PYO/ADJ
SEGI 2 PE3
SEG11 PE2
SEG10 PET
SEGS PEO
SEGS8 PF3
SEGT Pr2
SEGG PF 1
SEGS PFO
SEG4 PA3
SEG3 PA2
SEG 2 PA1
SEGH PAO
SEGO PX2/51
coM3 PX1/S0
COM2 PX0/SC
comi NC
COMO PB3/ADT
Vies PB2/AD6

Yics
Vi
RMC
INT
TX
IEX
RST
NC
Voo

~
LY
J
>

ADO /P10
AD1/P11
AD2/ P12
AD3/P13
AD4/FBO
AD3/PB1
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Pln Description

Symbol Name o Description Equivalent Circuit
Supply - .
Vob voltage | | Positive voltage supply pin
Grounding .
Vss voltage | GND pin
Clock generated circuit input pin.
Connect the crystal oscillator or
ceramic resonator between the EXTAL
EXTAL Clock input | and XTAL. To use an external clock
input, connect the clock oscillation
source to the EXTAL pin and open the
XTAL pin.
XTAL Clock output O | Clock generated circuit output pin
Mask cption
\P ';l,,
Serves as the incorporated power-on
reset circuit output pin. ]|
RST Reset /O | When inputting a reset signal from the
outside, provide 2 instruction cycles or
longer of an “L" level (0V). Output pull-up resistor
{P-chTr)
N-ch Tr output
Schmitt inverter input
Serves as interrupt input pin.
INT Eﬁ?rrsat' | | Permits the selection with a program of
P the edge and the level modes.
Remote _— . O—@o—o
RMC control input [ | Remote control receiver input pin
PX2/SI Port X2/ i Doubles as a serial interface (8 bits)
Serial input input pin and as bit "2 (input) of port X. | Schmitt inverter input
Data
Cutput Select —
Disabte 4 (Note 2)
Standby —
Doubles as a serial data output pin of (Only dur 5”3 ;
PXi/s0 | PortX1/ yo | serial O and as bit “1"(input)of port X. tristate output
Serial output (SO output possible to inhibit with the i
program.) N
See Note 2) for the output circuit
format.
Inverter input
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Symbol Name o Description Equivalent Circuit
Dotg —
Output Select
Disable - (Note 2) O
Standby —
S Port X0/ Doubles as shift clock inp_ut{loetppt pin (Only during
PX0/SC Serial clock /O | for the serial /O and as bit “0" (input) tri-state output)
of port X.
See Note 2} for the output circuit
format.
Schmitt inverter input
Port Y3/ oy s
== Doubles as event counter (8 bits) input
PY3/EC _Event count ' pin and as bit “3” (input) of port Y.
input O—po—
Port Y2/ Doubles as wake-up input pin to reset
PY2/WP | Wake-up 1 | the standby state and as bit “2" {input) . .
input of port Y. Schmitt inverter input
g\%tMY” Doubles as PWM generator (14 bits)
PY1/PWM O | output pin and as bit “1” (output) of port Dato—
generator Y. PP (output of p Output Select—| (Note 1) ——O
output Disoble —
PYO/ADJ sgfr’}:requency 8] Doubles as output pin for bit “0" of port See Note 1) for the output circuit
adjust Y and 32kHz T/C prescalar output format. _
This 4-bit input/foutput port permits its
each individual bit to be programmed to
PAO serve either as input or output. For the
to Port A I/O | output format, a tri-state and pull-up Data —|
PA3 resistor possible to be programmed, Output Select — ™
and itis also used as the standby Disable—| Note 2) O
resetting pin. Standby —
This 4-bit input/output port has the Only during
EBO/ AD4 ig:lgé jo | functions that are equivalent to those of tri-state output)
; P
PB3/AD7 | voltage input ﬁ\%ﬁ ;A It is also used for A/D converter
: N
This 4-bit input/foutput port permits its
PEO each individuat port to be programmed
to Port E IfO | to serve either as input or output. For
PE3 the output format, a tri-state and pull-up
resistor possible to be programmed. See Note 2} for the output circuit
format.
PFO This ﬁ-bit inputloutput_pon has the Inverter input
to Port F I/O | functions that are equivalent to those of
PF3 port E.
' This 4-bit input/output port has the
PIO/ADO Port If functions that are equivalent to those of
to Analog /O HE
PI3/AD3 voltage input port t. ;
It is afso used for A/D converter input.
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Symbol Name /o Description Equivalent Circuit
PD3/ Doubles as a 4-bit output port (For the
SEG31 Port D/ output format, the inverter and pull-up
to Segment O | resistor possible to be programmed.) L Segment
PDo/ output and as the segment signal output pin f;}_o
SEG28 for LCD. N
PC3/ B
SEG27 Port C/ Doubles as a 4-bit output port (The
to Segment o) ougput ft?'lrmat is equw:alenlt toport D) | The transfer gate input signal is
PCO/ output and as the segment signal output pin controlled based on 1/2, 1/3 bias
SEG24 for LCD. methods in advance.
PH3/ Doubles as a 4-bit output port (The
SEG23 Port H/ output format is equivalent to port D.)
to Segment O | and as the segment signal output pin Bare Port C,
PHO/ output for LCD. (Possible to designate in bit | ou1pur select D. G H
SEG20 units.) Stanaby | (Note 3) ——O
PG3/ LCD/PORT
SEG19 Port G Doubles as a 4-bit output port (The Select
to Segment o output format is equivalent to port D.}
PGO/ output and as the segment signal output pin | gee Note 3) for the output circuit
SEG16 for LCD. format.
L
o
SEGO N
to Setgmtent O | Segment signal output pin for LCD T
SEG15 | °UPY
The transfer gate input signal is
controlled based on respective
bias method in advance.
L
—_
P I
COMo DT
to Cotmn:on O | Common signal output pin for LCD L.
COM3 outpu —
T
N
I
T
Transfer gate output
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Symbol Name /O Description Equivalent Circuit
Vict
Power suppl : .

to for LCD PPY 1 __ | Bias power supply pin for LCD

Vica ‘
Control pin which cuts off the current

Vi Cut-offoutput | O | inputto the bias resistor for the external N —
LCD during standby.
Input pin for 32kHz timer clock Mask option
generated circuit. Connect the
32.768kHz crystal oscillator between

TEX 2z 1/C | | the TEX and TX. When using as the

P event clock input, connect the clock
oscillation source to the TEX pin and
open the TX pin.
32kHz T/C .

X clock output O | Output of clock generated circuit
Reference voltage input for power,

VREF \Ff ;Igr%ni(;]e ut I | supply voltage resetting circuit.

geinp Connect the zener diode normally.

For all output ports, the output states of ports during standby possible to be programmed the state holding before
standby or the change to the high impedance.

When the pull-up resistor is selected, it becomes a pulled-up state even it is input port.

During standby, it is impossible to change to the high impedance of PY0 and PY1 in the inverter output state, To
change to the high impedance, select the pull-up resistor output, and then set to the high level output (*1" state).
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Note 1) Possible to select out of the following two ways for the output circuit format. (port units:programmable)
(a) Inverter output
(b) Pull-up resistor output

Standby

OU1DU| Selec 'DO— ) II l
P

—>o——[n

Note 2) Possible to select out of the following two ways for the output circuit format. (port units:programmable)
(a) Tri-state output
(b) Pull-up resistor output

Standby —-——o——Do—‘
Ouiput Select ‘[

Disable

Date

Note 3) Possible to select out of the following two ways for the output circuit format. (port units:programmable)
{a) Inverter output
(b) Pull-up resistor output

LCD/PORT
Select [:
Standby
. p*
Output Selemv_Dc— Do—( p

Data

* As the output pull-up resistor is CMOS puli-up output of about 10kQ) , the pull-up resistor becomes OFF state
during “L" output.
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Absolute Maximum Ratings

item Symbeol Rating Unit Remarks
Power supply voltage Vop —03t0+7.0 \'
Vict,
LCD bias voltage Vicz, —03t0+7.0%1 A
Vica
Input voltage VIN —0.3to +7.0%! \'
Qutput voltage Vour —0.3t0+7.0%1 v
High leve! output current lon -5 mA | General purpose port * 2: per pin
High level total output current 2 loH ~ 50 mA | Entire pins total
fot, 15 mA | General purpose port *2 : per pin
Low leve! output current ; - ‘ ,
loLe 20 mA | High current port* 2: per pin
Low level total output current z oL 100 mA | Entire pins total
Operating temperature Topr ~20to +75 C
Storage temperature Tstg — 55to +150 °C
Allowable power dissipation Po 600 mW | QFP

*1) Vicr, Viez, Vies, Vin and Vour should not exceed Voo+0.3V.

*2) Specifies the output current of the general purpose /O port PA to PI, SO, SC, PY0 and PY1.

*3) The high current operation transistors are the N-CH transistors of the PC and PD ports.

Note) Usage exceeding absolute maximum ratings may permanently impair the LSI. Normal operation should
better take place under the recommended operating conditions. Exceeding those conditions may
adversely affect the reliability of the LSI.

Recommended Operating Conditions {(Vss=0V)
ltem Symbol Min. Max. Unit Remarks
Guaranteed range of operation by
4.5 55 V' | EXTAL clock
Power supply voltage | Voo Guaranteed range of operation by TEX
25 55 v clock, guaranteed range of data hold
during STOP.
Vies,
LCD bias voltage Vice, Vss Vop v Liquid crystal power supply range * 1
Vica
VIH 0.7Vep Voo \'
U c')%géeevel input ViHs 0.8Voo Voo Vv Hysteresis input * 2
VIHEX Voo-0.4 Vop+0.3 v EXTAL pin*3
ViL 0 0.3Vop v
Low level input voltage | Vis 0 0.2Vop v Hysteresis input * 2
VILEX -03 0.4 \) EXTAL pin *3
Operating temperature | Topr - 20 +75 C

*1) The optimum value is determined by the characteristics of the liquid crystal display element used.

*2) The TEX pin when the counter mode is selected by each of INT, RMC, PX0, PX2, PY2, PY3, RST pins and
mask option. '

*3) Specified only during external clock input,
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Electrical Characteristics
DC characteristics

(Ta= — 20to +75°C . Vss=0V)

ltem Symbol Pin Condition Min. | Typ. | Max. | Unit
Voo=4.5V, lon= —0.5mA*2 | 4.0 A
High level Vo PA to Pl *1 Vop=4 .5V, lon= —1.0mA *2 35 A"
output voltage PX0, PX1 Vop=4.5V, lo= —10 uA*? | 4.0 Vv
PYO, PY1 Voo=4.5V, lon= —200 pA*3 | 2.4 v
VL (VoL only) il :
RST (VoL only) Vop=4.5Y, loL=1.8mA 04 | V
Low level PC*1, PD*! ~ i
output voltage Vol Vop=4.5V, loL=3.6mA 06 | V
Vob=4.5V, loL=12mA 15|V
livE Vbp=5.5V, VIK=5.5V 0.5 40 | wA
EXTAL
lie Vop=5.5V, ViL=0.4V —0.5 —40 | pA
fHT TEX*4 Vop=5.5V, Vin=5.5V 0.1 10 | uA
Input current T —o1 Z10]| uA
hLr RST *5 Vop=5.5V, ViL=0.4Y -1.5 —400| pA
m PA*8 PB*8 PE*E, +10 | pA
PF *8, P|*08 PXD*$,
High impedance Eé: :: Eﬁ:: E:g::
/O Ieatkage hz INT * °,'FIMC * a" BT * 5" Vop=5.5V +10| pA
curren TEX *4
Common output Vop=5V
. R COMO to COM3 DD= 3
impedance oo ° Vici=3.75V i
Segment output SEGO to SEG15 Vica=2.5V
impedance Rsea SEG16to SEG3 *! Vica=1.25V 5 15 | kQ
Entire output pins open
o1 Voo=5.5V, 4.19MHz 7 | 20 | mA
Crystal oscillation
(C1=C2=22pF)
Voo=3V, 32kHz
b2 Crystal oscillation 50 | 250 | pA
{01 =C2=1 BpF)
Current power v SLEEP mode
supply loosp1 DD VDD=5.5V, 5 12 mA
4.19MHz oscillation
lppspz Vop=3V, 32kHz oscillation 40 | 200 | A
STOP mode
fops1 - 7 40 | pA
Voo=3V, with 32kHz T/C
Vob=3V, without 32kHz
lops2 T/C (For mask option 10 | pA
select counter)
Other than Vic1 to Vics
' Clock 1MHz
. COMO toc COM3, SEGD
Input capacity CiN to SEG15, SEG16 to Oi\rf]sother than the measured 10 | 20 | pF
SEG31,*! Vop, Vss pins | P
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*1)
*2)

* 3)
* 4)

* 5)

*6)

*7)

The PC, PD, PG and PH show when the combined pins are selected as the port, and SEG16 to SEG31
show when the combined pins are selected as the segment output.

It is when the respective pins of PA to Pl, PX0 and PX1 select the tri-state output circuit, and PYD and PY1
are when the inverter output circuit is selected.

It is when the respective pins of PA to PI, PX0, PX1, PY0 and PY1 select the pull-up resistor.

The TEX pin specifies the input current when the crystal oscillation is selected by the mask option, and
specifies the leakage current when the schmitt input is selected.

The RST pin specifies the input-current when the pull-up resistor is selected, and specifies leakage current
when non-resistor is selected.

The respective pins of PA, PB, PE, PF, Pl, PX0 and PX1 specify the input current when the pull-up resistor
is selected, and specify the leakage current when the port state during using the tri-state output circuit or
standby is selected at high impedance.

The respective pins of PY0 and PY1 specify the input current when the pull-up resistor is selected, and
specify the leakage current when the port state during standby is selected at high impedance.

*8) The respective pins of PX2, PY2, PY3, INT and RMC only specify the leakage current.

AC characteristics

{1} Clock timing (Ta=— 20 to +75°C, Voo=4.5 to 5.5V, Vss=0V)

Item Symbol| Pin Condition Min. Typ. | Max. | Unit
System clock frequency fc E)g(r‘l"a;\\LL Fig. 1, Fig. 2 1 5 MHz
. . txL
System clock input pulse width a0 ns
Y PUP xH exaL | Fig:1.Fig.2
System clock input rising and | tcr (External clock drive)
- 200 ns
falling times tcr
2 =

System clock frequency fcs TE.F;(* I\Z’:g); 0_32'5 t0 5.5V 32.768 kHz
Event count clock input pulse teL == . tsys*1
width en | ¢ |Fie-4 +0.05 us
Event count clock input rising ter == .
and falling times ter EC Fig. 4 20 ms
Event count input clock input tr s | e
pulse width trH TEX*? | Fig. 4 10 WS
Event countinput clock rising tr TEX*? | Fig. 4 20 ms
and falling times trF

*1)

* 2)
* 3)

tsys in the EXTAL input clock is 8/fc

tsys in the TEX input clock is 4/cs

Specified when the crystal oscillation mode is selected by the mask option.
Specified when the counter mode is selected by the mask option.

Note) When adjusting the frequency accurately, there may be cases in which they may ditfer from Fig. 2.
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1.7fe

L [ Voo - 0.4V
EXTAL
0.4V

xH tcF XL tcr

Fig.1 Clock timing

Crystal osgcillation

Ceramic oscillation External clock

EXTAL XTAL EXTAL XTAL

o
A

Fig. 2 Clock applying condition

Crystal oscillation

‘TEX TX
J{nq
ci ICZ
Fig. 3 32kHz clock applying condition

EC
TEX ~
r =T

teH tEF
tTH tTF

1EL tER
tTL TR

Fig. 4 Event count clock timing
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(2) Serial transfer (Ta= — 20 to +75°C, Vop=4.5 to 5.5V, Vss=0V)
ftem Symbol| Pin Condition Min. Max. Unit
Serial transfer clock (SC) cycle wey | BC Input mode tsys/4+1.42 HS
time Output mode 2tsys us
L Input mode tsys/B+0.7 uS
Serial transfer clock (SC) high ke &R 1 -
and low level widths tkL SC | Output mode * tsys — 01 Lt
Output mode *2 tsys — 1.6 13
Serial data input setup time o S| SC input mode 0.1 ks
(against SC 1) SC output mode 0.2 us
Serial data input hold time s, S| SCinput mode tsys/8+0.5 us
(against SC 1) SC output mode 0.1 1S
ng_h d:ga delay time from SC tso S0 tsys/8+0.5 us
falling
ngh daia delay time from SC tkso SO tys/8+1.6 1S
falling *
#_ac;;;\;‘r‘gata delay time from SC tkso SO tsys/8+0.5 us

Note) tsys in the EXTAL input clock is 8ffc. (It s impossible to use in TEX input clock.)

*1) It is specified when SC pin is selected to the tri-state output by the program.

*2) Itis specified when SC pin is selected to the pull-up resistance by the program.
As the tsys receives restriction by this item, take notice that it limits the upper limit of the system clock
frequency fc.

*3) Itis specified when SO pin is selected to the tri-state output by the program.

*4) ltis specified when SO pin is selected to the pull-up resistance by the program.

tkey

ol

KL | tKH

s\ i

tSIK tksl

0.8Voo

Sl Input data

0.2Vop

tksoA
tksoB

0.8Voo
S0 Output data
0.2Voo

Fig. 5 Serial transfer timing
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(3) AJD converter (Ta=— 2010 +75°C, Vss=0V)
Analog input voltage Pin Condition Digital conversion value
0.0to 0.33V 000
0.82 1o 1.29V 001
1.78 to 2.21V ADO 010
2.69 to 3.06V sy | VoY 011
3.56 to 4.06V 100
462 to 5.0V 101

Note) The digital conversion value are the values when C9n address in the program are read.

(4) Power supply voltage detection reset function (Ta= — 20 to +75°C , Vss=0V)
ltem Symbol | Pin Condition Min. | Typ. | Max. | Unit
Power supply voltage Voltage range allowing system
detection reset function of | Vipor | Voo | operation (32kHz system operation | 2.5 55 v
operation voltage range below Voo=4.5V)
When VRer pin voltage is 3.3V
gggg{i os: ?Sg)ét\;g:age drop Veop Voo Flag set when voltage drops 38 | 40 | 42 \
System reset when voltage rises

The graph in Fig. 6 shows the relationship between the power supply voltage Voo and reference voltage VRer of
the power supply voltage detection reset function.

Note) The graph in Fig. 6 serves as guide to the function Voo (V)

operation area obtained using average devices. ‘
Individual adjustment is needed when Zener diodes, elc., 55
are connected to the Vaer pin.
25
0 1.6 5.0 Veer (V)

Fig. 6 Power supply voltage
detection reset function chart
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(5) Others (Ta= — 20 to +75°C, Vop=4.5 t0 5.5V, Vss=0V)
‘ ltem Symbol Pin Condition Min. Max. Unit
External interruption high and low During edge
level widths B, tit INT detection mode 1sys+0.05 Hs
Reset input low leve! width trst RST 2tsys * us

] . . STOP mode 500 ns
Wake-up input high level width twpH wpP

SLEEP mode tsys+0.05 1L

) STOP mode 500 ns
Wake-up input low level width twpL PA

SLEEP mode tsys+0.05 s

Note) tsys in the EXTAL input clock is 8ffc
tsys in the TEX input clock is 4ffcs
* For resetting when operating in TEX input clock, hold the low level more than the oscillation stabilizing time of

EXTAL input clock.

INT
(Rising edge)

INT
(Falling edge)

Fig. 7

/ A
A
e tH ol L -
0.8Voo 5\
\ /)
Interruption Input timing

tRsL ‘

RST

wp

le
0.2VDX

‘ 0.8Voo
Z 0.2Vop

]

Fig. 8 Reset Input timing

twPH

T}

/

Fig. 9

twirL

R .BVDO

Wake-up input timing

PAQ to PA3

\

-x

4 0.2Veo

Fig. 10 Wake-up Iinput timing
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Power on reset * (Ta=— 2010 +75°C, Vss=0V)
ftem Symbol | Pin Condition Min. Max. | Unit
Power supply rising time tr Voo Power on reset 0.05 50 ms
Power supply cut-off time toFr Repetitive power on reset 1 ms

* Specifies only when power on reset function is selected.

oV
Voo 43

tr toFF
The power supply should rise smoothly.

Fig. 11 Power on reset

Notes on Operation
See Fig. 12, Additive capacity calculation chart, when using the crystal oscillator and select the appropriate
capacity.
(Ta=—20 to +75°C. Voo =45 to 55V)

LI
g 7 L7
. i
§ //// //// cizcz=¢
T 50 ///’r ’f///
o VINN
i

f — Crystal oscillation frequency (MHz)
Fig. 12 Crystal oscillation circuit additive capacity calculation chart
Note) The above chart shows a range in which the average quartz resonator has a relatively fast oscillation
rising edge and stable characteristics. The capacity shouid be selected to correspond to the appropriate

constant for each quartz resonator, should the {requency of the quartz resonator be accurately adjusted.

Fig. 13 shows recommended circuit and oscillators. Use the trimmer capacitor to C1, in the case of accurate
adjustment of the oscillation frequency.
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(i) Main clock (4.19MHz)

0 |Manufacturer Model Frequency C1 c2 Rd

419
MHz

MURATA | CSA4.19MG040
MFG

CO., LTD. 4.19 IFPITRN PR —
‘ ] ’_im CSTA.19MGWO40 it | (builtin) | ouitt in)
(ol ; ;

100pF | 100pF | —

EXTAL XTAL

cz
Manufacturer Model Frequency C1 c2 Rd
CITIZEN 4.19 10pF
WATCH CSA-309 MHz (20pF | 10pF | —
CO., LTD. . trimmer)
NIHON
15pF
DEMPA | AT.51 419 0pF | 15pF | 6.8k
KOGYO MHz trimmer)
CO., LTD. ©
KINSEKI 4.19
LTD. HC-49/U-S MHz 22pF 22pF | 3.3kQ

(i) Sub clock (32kHz)

(i} Manufacturer Model Frequency C1 c2 Rd
CITIZEN 18pF
Tex Tx WATCH | CFS-308 SLT88 | (20pF | 18pF | —
CO., LTD. trimmer)
Rd
Pm__j NIHON o
pF
e T T Poars | MxasT SLIO8 | (20pF | 22pF | 470k
CO.. LTD. | trimmer)
220F
KIOEKL - pg 3108 | (20pF | 22pF | 330K
’ trimmer)

Fig. 13 Recommended oscillation circuit

When using the A/D converter as the key input, it is recommended that the circuit structure shown in Fig. 14 be
used.

T Swi TSWZ TSWB Tswq SW5
Vss 2

(Resistance is all E12 series)

Fig. 14 Recommended example of key circuit by A/D converter
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