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Applications guide

B Frequency range

Model 20 KHz 100 KHz 1 MHz 24 MHz 40 MHz 64 MHz
C-001R @ 32.768 KHz
C-002RX @ 32.768 KHz
1 i di - C-004R @ 32.768 KHz
ow an rT1e ium-frequency C-005R ® 32.768 KHz
crystal units C-2-TYPE 20 KHz to 165 KHz, 307.2 KHz
(tuning fork crystal units) C-4-TYPE 32 KHz t0 120 KHz, 192 KHz U1
MC-206 32 KHz to 100 KHz
MC-306 20 KHz to 165 KHz ]
MC-405/406 20 KHz to 165 KHz, 307.2 KHz (X
CA-301 4 MHz to 64 MHz 2
MA-306 17.7 MHz to 41 MHz
igh- MA-406
Al rXree VA-505/506 4 MHz to 64 MHz 2
crystal units CA-303HS
AT-cut crystal units - 9.6 MHz to 27 MHz
( y ) MA-406H
SA-315H/HZ 10 MHz to 27 MHz
FA-365/7/8 14 MHz to 41 MHz
01 Since there are unavailable frequencies, please be sure to contact your nearest distributor or please refer to the frequency list. (page 14)
(02 8.0 MHz < f < 8.2 MHz: unavailable. For frequencies less than 5.5MHz, please refer to the frequency list. (page 18)
B Specifications
Item Dimensions Nominal frequency Freqlig{\:gdtaorlg)r auCe Frquﬁgf%}gg‘s%ecrgt”re Series resistance | Load capacitance Storager;%rggerature tem[%?g{ggan?an o
L x W xH (mm) f Af/f R1 CL Tsta Topr
C-001R 93.1x8.0
C-002RX 22.0x6.0
G-004R 215x50 32.768 KHz +20ppm Peak temperature (67): | 35 KQ t0 50 KQ
C-005R 01.2x4.6 25 typ. -20 to +70°C -10 to +60°C
C-2-TYPE 92.0x6.0 20@8?20 &EgKHZ +20 t0 +100ppm 6 to 55 KQ
C-4-TYPE 91.5x5.0 32 KHz10 120 KHz | +50 t0 +100ppm 3 1010 55 KQ 6pF to
MC-206 7.3x41x2.0 | 32 KHzto 100 KHz Ter_"”g'zt;: °°‘jf;'2°'e”t 1510 55 KQ
MC-306 80x38x254 | 20 KHzto 165 KHz | 2010 +100ppm | - "0.08EmPm/Cyp. -55t0 +125°C -40 10 +85°C
20 KHz to 165 KHz At/ (ppm) =a (8 7-6 x) 610 55 KO
MC-405/406 | 10.4x4.1x356 5072 Kiiy
1x8. +30 )
CA-301 51 x89 4 MHz to 64 MHz +30ppm Caopom) 4010150 Q -40 t0 +85°C
MA-306 80x38x254 | 17.734 MHzto 41 MHz +30ppm 60 KQ Fundamental: 10pFtoo,| 55 to +100°C )
TraaraT +50ppm 3rd overtone: 5pF to o -20t0 +70°C
et LXBEXEL | 4 MHz to 64 MHz (fggggm) 4010150 Q
MA-505/506 | 13.5x5.1x 4.57 =
CA-303HS 03.1x8.9
9.6 MHz to 27 MHz 251050 Q -55t0 +125°C
MA-406H 11.7x4.8x3.7 +10ppm +3 t0 +20ppm -40to +85°C
10pF to o
SA-315H/HZ 8.0x3.0x155 10 MHz to 27 MHz 301040 Q
FA-365/7/8 62x37x14 14 MHz to 41 MHz | +50ppm,+100ppm +30ppm 50 Q -20to +70°C

Note: For detailed specifications, refer to the individual specifications for each product.
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(Unit: mm)
: SA-315H
@ Cylinder L
o D1
‘ L1 | L2 |
Model L1 L2 D1 D2 B ! L L
C-001R 8.0max.| 9.0min. | ©3.1 max.| 0.3 1.1
C-002RX/C-2-TYPE | 6.0max.| 4.0 min. | #2.0max| 0.2 07 % — jé
C-004R/C-4-TYPE 5.0max.| 4.0min. | @1.5max| 0.2 0.5 —
C-005R 46max.| 4.0min. | o1.2max| g0.15 0.3 L
CA-301 Over55MHz | 8.9 max.| 9.5min. | @3.1max.| 0.3 1.1 Model L1 L2 L3 Wi W2 | D1 | D2| B
Under5.5 MHz] 10.3 max.| 9.5min. | @3.1max| 0.3 1.1 SA-315H 8.0max.| 7.5min| - |3.0 max. - [155|003] 1.1
CA-303HS 89max.| 9.5min. | @3.1max| 403 1.1 SA-315HZ 8.0 max.| 2.0 min.| 0.7 min.|3.0 max. | 2.5 max|1.55 | g 0.3| 1.1
@ SMD
L L1
:E' O |l ¢|s :E' O |Il=|=
HE
i l b
B ——H—(——“ i B ‘
(L3 (L3
Model L1 Wi W2 Ws Hi H2 B Model L L2 Ls Wi | W2 W3 H1 Hz B
MC-206 7.3 max. 44 25 04 1.8 20max. | 5.08 MC/MA-306 | 80max.| 1.9 | (0.9) |38max| 3.2 | 0.5 | 2.38 |25ma.| 5.5
MA-406/406H( 117 max| 21 | (1.2) [48max.| 40 | 0.7 | 3.50 | 37mx| 9.6
L2
L1
I 1]
= =
[ 1
A —
i i d h -l i —
Ls ‘ Ls ‘ £ We [ ! W
o oll, v
Model L1 L2 L3 Wi W2 B H1 He Hs Model L w H
MC-405/406 | 9.6 |[1041max| 2.54 | 406max| 0.51 | 2.29 | 3.15 | 360max| 0.2min. FA-365/367/368 6.2 max. 3.7 max. 1.4 max.
MA-505/506 | 12.7 |1346max.| 2.54 | 508max| 1.09 | 3.30 | 4.19 | 460max| 0.2min.
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Model 1Hz 100 KHz 1 MHz 26 MHz 40 MHz 67 MHz 125 MHz
Low and medium-frequency SPG-8640 series 0.005 Hzto 1 MHz
crystal oscillators SPG-8650 series 0.00027 Hz to 153.6 KHz
(builtin tuning fork SPG-8651 series r— () 00027 Hz to 100 KHz
crystal unit) SG-10 10 Hz to 153.6 KHz
SG-11 1.5 MHz to 24 MHz
SG-51P
SG-531P 1.025 MHz to 26.00 MHz
SG-615P
SG-51PTJ
SG-531PTJ
High-frequency crystal SG-615PT 26.0001 MHz to 66.6667 MHz
oscillators SG-51PH
(builtin AT-cut crystal unit) SG-531PH
SG-615PH
SG-636PTF 2.2 MHz to 41 MHz
SG-636PTJ
SG-636PH 41 MHz to 70 MHz
SG-636SCE
SG-636PCE 2.2 MHz to 40 MHz
High-stability oscillators HG-1012JA
HG-2012JA — | 5 \Hz t0 28.6363 MHz
Voltage-controlled crystal VG-1011JA
oscillator data sheets VG-2320SC 12 MHz to 20 MHz
Multi-output crystal oscillators | MG-3020 1.1 MHz to 40 MHz
(builtin AT-cut crystal unit) MG-7010 20 MHz to 120 MHz
B Specifications
[tem Output Frequency Current Operating Operating
Model frequency range stability consumption Package type temperature voltage i lezté Ouionti @il
SPG-8640 series 0005kt +100ppm | 2mA max. o
- 0+
PG- i 0.00027 Hz N Lo
SPG-8650 series 10 153.6 KHz +50ppm DIP 16-pin L1 RESET
g . 0.00027 Hz 0.5mA max. 10° ° CL 15pF
SPG-8651 series to 100 KHz +5ppm 10°C to +60°C
SG-10 10 Hzto 153.6 KHz | +50ppm (+10ppm)
_ 1.5 MHz . _
SG-11 to 24 MHz 10mA max. SIP 3-pin
SG-51P 102 |__DIP 14-pin |
SG-531P 025 MHz 23mA max. DIP 8-pin L
SG-615P to 26.00 MHz SMD 5V 40 5V CL 50pF
SG-51PTJ | DIPt4pin |
SG-531PTJ DIP 8-pin TTL5
SG-615PTJ
26.0001 MHz | SMD | . -
SG-51PH t0 66.6667 MHz 35MA max. DIP 14-pin jiiGtogioie
SG-531PH +100ppm DIP 8-pin OE
SG-615PH CL 50pF
2.2 MHz
SG-636PTF to 41 MHz 17mA max.
SG-636
i o M% MH 35mA max o
to 4 : CL20pF( < 55 MHz)
SG-636PH CL15pF (> 55 MH2)
SG-6365CE 2.2 MHz ST
T 10,40 MHz 9mA max. SMD 3.3V + 0.3V CL 30pF oF
ng:;g} %jﬁ +15 t0+30ppm 5 5 5V £0.25V CL 15pF
1.5 MHz 10mA max. -20°C to +70°C
VG-1011JA 10286363 MHzZ | 15 19.05ppm -40°C 10 +85°C 5V £0.5V TTL2 Cu15pF —
VG-2320SC M £15ppm | 2.5mA max. 20C10475C | 3V 0.3V 2KQ // 10pF
MG-3020 1-1toM4'E')ZMHZ 20mA max. DIP 14-pin 5V £0.25V RESET
20 WH +100ppm -10°C to +70°C CL 15pF
MG-7010 10 120 MHz 27mA max. SOP 14-pin 2.7V10 5.5V ST/OE

* OE: Output enable
* ST: Stand-by (low level)
« For detailed specifications, refer to the individual specifications for product.
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H Frequency range of SG-8002 series

Model 1 MHz 55 MHz 90 MHz 125 MHz
5G-8002DB PT
< G-8002DBST 1.0MHz to 125MHz
SG-8002DC PT (2010 +70°C)
SG-8002DC ST
SG-8002DB PH
5G-8002DB SH 1'?_“}6"%333550“(?)'"1
SG-8002DC PH
56-8002DC SH
SG-8002DB PC
5G-8002DB SC 1.0MHz to 90MHz
SG-8002DC PC (-40 to +85°C)
5G-8002DC SC
56-8002JA PT 1.0(!\%2tt0 ik %@g/l)Hz
: SG-8002JA ST - 0+
SG-8002 series $6-8002JA PH 1.0MHz to 55MHz
5G-8002JA SH (-40 to +85°C)
SG-8002JA PC 1.0MHz to QOWMHZ
SG-8002JA SC (-40 10 +85°C)
SG-8002JC PT
SG-8002JC ST 1.0MHz to 125MHz
SG-8002JC PH (-20 to +70°C)
SG-8002JC SH
5G-8002JC PC 1.0MHz to 90MHz
5G-8002JC SC (-20 to +70°C)
SG-8002CA PT 1.0MHz to 125MHz
5G-8002CA ST (-20 to +70°C)
SG-8002CA PH 1.0MHz to 55MHz
S5G-8002CA SH (40 to +85°C)
5G-8002CA PC T.0MHz to 90MHz
SG-8002CA SC (-40'0 +85°C)
B Specifications of SG-8002 series
Output Frequency Current Operating Operating
Model Lol frequency range stability consumption ackatelpe temperature voltage Ouipu 5 Qi @atifel
SG-8002DB PT OF
DIP 14-pin
SG-8002DB ST 5TTL + 15pF ST
SG-8002DC PT . (-20 to +70°C) OF
-pin a a
SG-8002DC ST 1.0MHz -20°C t0 +70°C oT
SG-80020B FH t0 125.0MHz 45mA max. (-45 to +85°C) 4.5V to 5.5V
DIP 14-pin OE
SG-8002DB SH B: +50ppm 25pF ST
SG-8002DC PH (-20 10 +70°C) 0P 8 (-20 to +70°C) OF
SG-8002DC SH ST
-8002DB P C: +100ppm
5800 - (-20t0 +70°C) DIP 14-pin o
SG-8002DB SC 1.0MHz . 27V 10 3.6V 15pF ST
$G-8002DC PC to 90.0MHz 25mA max. 4510 +85C VIS 4510 485°C/3.3Y)
M: +100ppm DIP 8-pin OE
SG-8002DC SC (-45 to +85°C) ST
SG-8002JA PT 5TTL + 15pF OF
SG-8002JA ST 1.0MHz 45mA max. 20°C 10 +70°C 45V 10 5.5V (-20 to +70°C) ST
SG-8002JA PH to 125.0MHz (-45 to +85°C) ’ ’ 25pF OF
SG-8002JA SH (-20 to +70°C) ST
SG-8002JA PC 1.0MHz oBIA miax ) 15pF OE
SG-8002JA SC to 90.0MHz ' 4510485C | 27VI03EV (4510 4850/3.3V) ST
SG-8002JC PT 15pF OE
SG-8002JC ST _ B: +50ppm (-20 to +70°C) ST
. zZ - °
SG‘SOOZJC PH to 125.0MHz ( 200 +70 C) 45mA max. 4.5V10 5.5V 15pF OE
SG-8002JC SH C: +100ppm SMD 20C10+70°C (20 to +70°C) ST
SG-8002JC PC -20 to +70°C
LatldliE ( ) 25mA max. 2.7V 10 3.6V 15pF OE
SG-8002JC SC t0 90.0MHz (-20to +70°C/ 3.3V) ST
SG-8002CA PT B: +50ppm 5TTL + 15pF OE
-20to +70°C - X
SG-8002CA ST 1.0MHz (2010+70C) 20Ct0+70C | oo | (2010+4700) ST
SG-8002CA PH 10 125.0MHz 45mA max. (4510+85°C) | HTIOS 250F
800 : C: +100ppm P OE
SG-8002CA SH (-20t0 +70°C) (-20 to +70°C) ST
SG-8002CA PC 1.0MHz M: + 100ppm . 15pF OF
SG-8002CA SC t090.0MHz | (-45t0 +85°C) | 20MAmax. 4510+85C | 27VI0 36V | 4519485/33V) ST
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(Unit: mm)

@ DIP 16-pin (SPG series)

A [ [ [ [

] |

77 7 7 7 7 77

6.65

20.5 max.

3.0 min. 4.5 max.

L 05
254 17.78

@ Compatible with full-size metal can
(SG-51 series, SG-8002DB series)

19.8 max.
— —
a3
o ©
- -
7.62
£ e |
N ™
=3 w
r Z \7_I So.zs
! ! £ 90'te — U
| £ t
15.24 3 105
B

@ Compatible with half-size metal can
(SG-531 series, SG-8002DC series)

13.7 max.
— —
D 8
=] = 7.62

5.3 max.
I
|

: 0.25
90°to —

105°

2.54 min.

@ SMD (SG-636 series, SG-8002JC series)

10.5 max.

D

%ﬂ%ﬁ% “il I“- C—D
0. 5.08 T | 36 |

(10) (o)

5.0
5.8 max.

m

@ SMD (SG-8002CA series)

5.0+0.2

7.0+£0.2
a9
S
WIS —1
-

5.08

@ SIP 3-pin (SG-10/11)

‘ 16.0 max. e max
| I
= (®)
e 2 0.5
ESIEENEXY JHMS
@ DIP 14-pin (MG-3020)
19.8 max.
‘ s T e T e O e Y s A e B ‘7
8
O <
I gy gy gy 762
/ /A

254 min. 5.3 max.
= ©
3
-_F)—
X

F\

[2.54

02min] |

|
‘ 0.5
! 15.24

@ SMD (SG-615 series, HG-1012JA/2012JA,
SG-8002JA series, VG-1011JA series)

14.0 max.

g | '_‘j'
D g |E
o |
b
T T —_—
152
ey O |8
g [\
L J
e
5,08 051 "5 -7.3to7.9
3

@ SOP (VG-2320SC series)

A A
<
D -
o
H H — v
13.0 max.
Ex =NEN f—\
o
(3]

4
o

‘ 7.62

@ SOP 14-pin (MG-7010)

0 min.

HHHHAAA |
HHHHHHH
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i

-—'L
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B Characteristics

ltem Counter | Access time . . Time interval
h
Model R (imecouning) | Signal oyoe | Pia DIt [Address bit. | Memory AT of standard pulse Other features

RTC-4513 SOP 14-pin Second (CLK: 300ns) 64 Hz, 1 min., 1 hour
RTC-4543 SA SOP 14-pin | Second to year, =

: — 32.768 KHz,1 Hz .
RTC-4543 58 |SOP 18-pin | ta of theveek | (CLK-0.75ps) sora 32.768 KHz OUTPUT
RTC-4553 —— (CLK: 2yis) eria 4bit x 30 1024 Hz, 10 sec. High-frequency stability (£5ppm)
RTC-8583 1100sec. toyear,| (SCL: 10ps) 8bit x 240 | 1/100 sec. to _ e
RTC-8593/ SB SOP 14/ 18pin | day of the week — month us
RTC-58321 DIP 16-pin )

2ps 1/0 Connection
RTC-58323 SOP 24-pin 1024 Hz to 1 hour
RTC-62421 DIP 18-pi'n o Intel bus
RTC-62423 SOP 24-pin Second to year 120ns 4 64 Hz, 1 second,
RTC-72421 DIP 18-pin |and day of the 1 min.,1 hour Intel bus
RTC-72423 SOP 24-pin week 4 (low current consumption)
RTC-63421 DIP 18-pin Intel Dus: Abitx 17 |Secondto | 1024 Hz 1281z, | Intelbus
RTC-63421M Momrgéogjs, | monthand day | 64 Hz, 16 Hz, 2 Hz, Motorola bus
RTC-63423 SOP 24-pin 22005 (select) —oftheweek | 1sec.imin.10min.  [“MOTEL bus’ system
RTC-64611 DIP 24-pin | Sec. to year, Sec. to date, 64 Hz. 32 Hz. 16 Hz Same bus interface and

i day of th J d ’
RTC-64613___[SOP 24-pin | itrto g 20" avit |y ote | 8z, 4t 2y, 1H | battery backup as S-RAM
RTC-65271 DIP 28-pin 8 4-kBytes |Sec. to hour Builtin battery holder
Second to year, Sec. to hour and 8192 Hzto 2 H
RTC-6593 SOP 24-pin | day of the week 325ns 6 114-Bytes | Sec. to month ztochz Extended alarm
(extended alarm

Note: For detail specifications, refer to the individual specifications for each product.

Bl Dimensions

(Unit: mm)

AAAAAAA |
HHHHHEHE
10.1£0.2

@ SOP 14-pin (RTC-4513/4543SA/4553/8583/8593)

3.2+0.1

17.78

@ SOP 18-pin (RTC-4543
AAAAAAAA

o
HHHHHHHE
11.4£0.2

16.3 max.

‘HHHHHHHHHHHH‘

)

12.2 max.

max.

<«
o~

0.05 min.

06 F— +
0.05min. 015
7.62
> 0.25
90°to —|
105°

SB/RTC-8593SB)

0°to
10
{F '0.05 mi +
06 .05 min. 045

@ SOP 24-pin (RTC-58323/62423/72423/63423/
64613/6593)

@ DIP 18-pin (RTC-62421/72421/63421/63421M)

L 23.1 max. |
‘HHHHHHHF\F‘

2P
©]
S S S O =
% E
3k e
N
o e
2.54 2

@ DIP 24-pin (RTC-64611)

I e

DO O

13.6

S
‘ 32.0 max. ‘
1

15.24

CFRARAARERAAD S

@ DIP 28-pin (RTC-65271)

imiminininininininininisinis

331744

S N N N N N Ny i [

36.8 max.

15.24

3.3/ 9.0 max.
0.8

2.54

15.24t0 18.0
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Bl PACKING SPECIFICATIONS

1. Cylinder
Cylinder products are packed in vinyl bags per lot of 250 to 1,000pcs. From 5 to 20 bags are then placed in inner boxes to
make a lot. Inner boxes are then placed in cartons for shipment. (the quantity varies with the model.)

2. SIP
SIP products are packed in inner boxes per lot of 100pcs. They are then placed onto the conductive foam and placed in cartons
for shipment.

3. DIP
DIP products are placed into conductive IC tubes and packed into boxes for shipment.
Model Quantity
SG-531 series
SG-8002DC series 35 ps/tube
SG-51 series
SG-8002DB series
SPG series
stopper conductive tube MG-3020 25 pes/tube
RTC-58321/62421
7 63421/63421M/72421
4. SMD RTC-64611 18 pes/tube
(1) Tape and reel packing RTC-65271 15 pes/tube

These are packed for shipment in boxes per lot of 1,000 pcs/reel in accordance with taping standards EIA-481A and EIAJ-1009B.
(leader tape: min.1,000mm; trailer tape: min.10 empty pockets)
MC/MA-306, MC-206 and SA-315HZ is packed per lot of 3,000pcs. /reel (max.). (3,000 and 1,000)

(Unit mm) @ Reel dimensions (Unit: mm)
. . 2.0
o5 ‘ 40 = Direction of feed _
cRod booo > zj
8 |-
i '@ i JE C 13 / —
( /g w m| <t
Ty,
’ il O " -
i i T t
Mode - _Dimension _ R
SA-315HZ 26 TE1608R
MC-206 [
Moo 8.0 9.25 16.0
MC-405/406 . . : . .
MA-306 o TE1608L Model Dimension
SG-8002JC series A B w
SG-8002CA series MC-206-MC-306-MC-405/406.
SG-636 series MA-306-SA-315HZ-SG-8002JC series- 17.5
MA-206/406H SG-636 series-S0P14-pin
MA-505/506
SG-8002JA series MA_—406/406H-MA-505/506
: SG-8002JA series
SG-615 series 12.0 13.25 24.0 ® TE2412L SG-615 series
VG-1011JA series HG-1012JA/2012JA @330 | @80 | 255
HG-1012JA/2012JA VG-1011JA
e
SOP14-pin 12.0 9.25 16.0 3.65 TE1612L
SOP18-pin 12.0 115 24.0 2.86 TE2416L SOP18-pin 24.4
SOP24-pin 16.0 13.25 24.0 2.95 FS-555 135
A . 8.0
FS-555, FA-365/367/368 7.25 12.0 8 TE1208L FA-365/367/368 2180 | @60 | 13.0
O MGC-306,MA-306: 3.0; MC-405/406: 3.9; SG-8002JC/CA; SG-636 series: 3.3; MC-206: 2.2; -
[ MA-406/406H: 4.0; MA-505/6, SG-8002JA, 615 series, HG-1012JA/2012JA: 4.8, VG-1011JA, SG-8002CA series @255 | @80 | 17.5
VG-2320SC: 2.2
[B FS-555: 2.0; FA-365/367/368: 1.6

(2) Tube packing

These are placed into conductive IC tubes per lot of 25 to 55pcs./tube and packed into boxes for shipment.

stopper

&

conductive tube

Note: The above is shown in the standard packing specifications.
Small-lot or sample orders may be submitted in a different

packing style.
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Il HANDLING PRECAUTIONS

B Common points for all products

1. Shock resistance

EPSON's crystal products are designed to endure physical shocks. (Drop tests consist of three drops onto a hard wooden
board from a height of 75cm. Alternatively, three-directional excitation tests are performed with 1/2 sine wave of 3,000G for a
duration of 0.3ms.) Nevertheless, under some conditions, crystals may be damaged by drops or shocks during mounting. It

is important, therefore, to run mounting machines as slowly as permissible to prevent undue shocks. Please review conditions
prior to using a mounting machine.

* Products that are more sensitive to shock: SPG-8640N series
2. Heat resistance

Use or storage under extreme temperatures over a long period may cause the quality of the crystal products to deteriorate and
affect frequency stability. It is advisable to use and store at normal temperature and humidity levels.

3. Soldering heat resistance
Since all crystal units except SMD products utilize solder having a 180°C to 200°C melting point, heating the package more

than 150°C may cause the characteristics to deteriorate or damage the product. If you are mounting at temperatures of more
than 150°C, we recommend that SMD products be used.

- Maximum soldering conditions for quartz products other than SMDs: 280°C for 5 sec., or 260°C for 10 sec. (lead portion)
- Maximum soldering conditions for SMDs: twice at 260°C for 10 sec., or 230°C for 3 min.

@ Soldering conditions chart for SMD product (example)

® Infrared-reflow

240°C max. —— 1015
| |
250 |- 235+ 5 s\ |
& Ve
= 200"
2 200} 06— [N -
%‘ | |
— 150110C\ i i
150 | : : - ; 30+10s
| |
| |
v i
| |
| |
' : 90 + 30s
0

Time

4. Ultrasonic cleaning

« Products using an AT-cut crystal can be cleaned ultrasonically. However, since the crystal chip may be affected under some
conditions, be sure to check the suitability of your system in advance.

« Products using a tuning-fork crystal cannot be guaranteed for ultrasonic cleaning, as they are susceptible to damage by
resonance vibration.
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5. Handling of lead terminal

(1) Cylindrical products
Pulling the lead strongly may cause cracking of the hermetic glass seal at the root of the lead and lower the airtightness, thus
deteriorating the characteristics. If it is necessary to install the product as in the figure below, leave more than 0.5 mm of lead
from the case. When the lead needs to be repaired, do not pull on it, and hold the bent part to correct it.

@ Installation example

More than 0.5mm Direct soldering to the case may impair the characteristics.

D

&

Print circuit board solder

(2) SMD products

When leads are soldered directly to the board pattern, avoid applying stress sufficient to deform the leads. Particular care
must be taken with SOP products.

(3) SIP products
If leads need to be bent, bend the part beyond the stand-off (1.3 mm or more from the case).

(4) DIP products
Deformed leads cannot be inserted into board holes.Avoid applying an stress sufficient to deform leads.

6. Handling of reels
(1) Products should be stored at the normal temperature and humidity (refer to the standard conditions of test site JIS Z-8703).

Avoid storing them over a long period and mount them immediately after unpacking.
(2) Please carefully handle the inner and outer boxes and reel. External pressure may cause deformation of reel and tape.

7. Storage
We recommend storing products at 15°C to 35°C and 25%RH to 85%RH.

B Crystal unit

1. Drive level

Applying excessive drive level to the crystal units may cause deterioration of characteristics or damage.
Circuit design must be such as to maintain a proper drive level. (page 10)

2. Negative resistance
Unless adequate negative resistance is allocated in the oscillation circuit, oscillation start up time may increase or oscillation
may nhot occur at all. To avoid this, provide enough negative resistance in the circuit design.
(refer to page 10 "Allowance for Oscillation".)

3. Load capacitance

Differences in the load capacitance in the oscillation circuit may result in deviations in the oscillation frequency from the
desired frequency. Attempting to tune by force may merely cause abnormal oscillation. Before use, please specify the load
capacitance of the oscillation circuit. (page 11)

B Crystal oscillator and real time clock module
All crystal oscillators and real time clock modules are provided with a C-MOS IC. Please pay attention to the following points.
1. Static electricity
Although an anti-static-electricity protection circuit is provided in the circuit, excessive levels of static electricity may damage
the IC. Choose conductive materials for packing and container. Use a soldering gun and a measuring circuit free from high-
voltage leak and provide grounding connection when working with them.
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2. Noise
Applying excessive level of extraneous noise to power source or input terminal may cause latchup or spurious phenomenon,
which results in malfunction and breakdown.
To maintain stable operation, provide by-pass capacitor with more than 0.1uF at a location as near as possible to the power
source terminal of the crystal products (between Voo - GND). Do not permit any objects which emit a high level of noise in a
location near the crystal oscillator.

3. Power supply line
Line impedance of a power supply should be as low as possible.
4. Output load
It is recommended that output load is installed as close as possible to an oscillator (within 20 mm).

5. Treatment of unused input terminals
Unused pins that are left open may collect noise, thereby resulting in malfunction. Also, power consumption may increase when
both P-channel and N-channel are turned on, therefore connect unused input terminals to Voo or GND.

6. Heat impact
Repeated large changes in temperature may degrade the characteristics of the deteriorate crystal unit and cause breakage of

wires inside the plastic mold. This must be avoided.

7. Mounting direction

Incorrect mounting of the oscillator may cause malfunction and breakdown, so please check the mounting direction when
installing.

Il PRECAUTIONS IN DESIGNING OSCILLATION CIRCUITS

1. Drive level
Drive level denotes electric power required to oscillate a crystal unit, which can be calculated using the following formula.
Drive level (P) = ’Re
Where | stands for current to pass in the crystal unit, Re for effective resistance of crystal unit, and Re=Ru (1+C0/CL)2.
If the Drive level (P) exceeds the specified level, oscillation frequency will shift. This occurs because an excessive level of
power causes stress for the crystal and consequent temperature rise. If excessive drive level of power is applied to the crystal
unit, this may deteriorate or damage the characteristics.

Equivalent circuit of crystal unit Oscillation circuit
Rf
NN
L G Ri >C
J— S g Ro
|| =1
Il |
I X'tal
Co 1 1

Ce Co
2. Allowance for oscillation

Unless adequate negative resistance is allocated in the oscillation circuit, oscillation start-up time may be increase, or NO
OSCILLATION may occur. In order to avoid this, provide enough negative resistance in the circuitry design.

® How to check the allowance for oscillation

Rf
MW (1) Connect the resistance (r) to the circuit in series with the crystal unit.
{>C (2) Adjust (r) so that oscillation can start (or stop).
0 Ro (3) Measure (r) when oscillation just starts (or stops) in (2) above.
—| |:”—0—’\/\/\/-0—' (4) Recommended (r)
e | X'tal - () >Cl x (5to 10)
5 5

10
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3. Load capacitance

Differences in the load capacitance of the oscillation circuit may result in a different oscillation frequency from the desired one, as
shown in the figure below. Approximate expression of the load capacitance of the circuit C. = Cc x Co/ (Cs +Cb) +Cs.
Where Cs Stands for stray capacity of the circuit.

@® Frequency and load capacitance characteristics

Tuning fork crystal unit (example) AT-cut crystal unit (example)
100 [ 200 |
— =32.768 KHz — =20 MHz
g é (Fundamental)
3 <
g 0r = 100
o o
S S
s 2
> >
g g
= 0r = or
o o
50 I -100 |
| | | | | | |
5 10 15 5 10 15 20
Load capacitance (pF) Load capacitance (pF)
4. Reference for setting parameters of oscillation circuit
Rf
A%
Symbol
{>0 Frequency RF (MQ) Ro (KQ) Ca (pF) Co (pF)
range
IC § R
| ° 20 KHz to 60 KHz 20 500
10
| |:| | 60 KHz 1o 165 KHz 10 300
Xtal
5.5 MHz to 30 MH
Co— Co L (Fund%amgntal ) ‘ 1 05 5t015
IC: equivalent to TC74HCUO04P
(TC74HCUOA4P is a product number of Toshiba Corp.)
1. Timing chart
(1) C-MOS load (2) TTL load
i i i i
Voo Voo

80%Voo f \X / \
2.4V

1/2Voo . \
\ 1.4V

20%Voo - / U 04V — / A

GND GND
Von
Vo

Duty[%]=tw/t x 100

11
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2. Test circuit

(1) C-MOS load (2) TTL load
TTLi=4 KQ
TTL10=390 Q
FoinT
TEST
e Voo ouT O POINT 1 Voo T
? '001 ?FF T oaspred T oow Measured
0 0.1l object 1. 10 0.1pF object
gnoj - T ao | To
-
For CL value, refer to 777" Diode: 152076A
the specifications of each model.
(3) Current consumption
.
Voo ouT
— 0o0wF L
to 0.1pF T Measured
object
GND
-
3. Test conditions o
Miniature socket parts
(1) Supply voltage
- More than 150us until voltage level reaches 4.5V from 0OV.
- Supply voltage impedance is less than 2 Q of resistance.
(2) Oscilloscope
« Input impedance of more than 1 MQ. .
. Input capacitance of less than 15pF. Miniature
probe

- Frequency range of more than 100 MHz (around 300 to 400 MHz).

- Earth lead of the probe should be as short as possible.

- Probe impedance when measuring frequency is to be more than 1 MQ.
Simultaneous measurement of waveform (frequency and waveform)
is not possible; however, measurement is possible as the waveform
passes from the amplifier stage of an oscilloscope.

Socket
(GND)

(3) Miscellaneous
- CL includes the probe capacitance.
- The device should be earthed at one point.
- Ammeter with small internal impedance should be used.
- To observe wave form, please use a miniature socket.
(do not use a long ground wire of the probe.)

Tip adapter
(Test point)

12
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Crystal unit

CYLINDER LOW/MEDIUM-FREQUENCY CRYSTAL UNIT

C-2-TYPE/C-TYPE

« Photolithography finished allows uniform and stable

performance.

 Excellent shock resistance and environmental capability.
» Respond to an extensive range of frequency, from 20 kHz

to 165 kHz, and 307.2 kHz.

C-001R

C-004R C-005R

C-002RX
Actual size o
B Specifications for C-2-TYPE (characteristics)
Item Symbol Specifications Remarks
Nominal frequency range f 20 kl;é;021£_|52kHz‘ Please refer to frequency example page 13
T Storage temperature Tsta -20°C to +70°C
Operating temperature Toer -10°C to +60°C
Maximum drive level GL 1.0pW max.
Soldering condition (lead part) TsoL Under 280°C within 5 sec. Do not heat the package to more than 150°C
Frequency tolerance (standard) Af/f +20ppm,50ppm,+100ppm (307.2 kHz: +100ppm) Ta=25°C, DL=0.1pyW
Peak temperature (frequency) o1 25°C +5°C
Temperature coefficient (frequency) a -0.04ppm/°C? max.
Load capacitance CL 6pF to o Please specify
20kHz <f< 30kHz 55 kQ max.
30kHz <f< 40kHz 45 kQ max.
. . 40kHz <f< 60kHz 20 kQ max.
Series resistance Ri B0kHz <f< 70kHz 15kQ max.
70kHz <f<120kHz: 12 kQ max.
120 kHz <f< 165 kHz 10 kQ max.
307.2kHz 6 kQ max.
Motional capacitance Ci 4.0fF max.
Shunt capacitance Co 2.0pF max.
Insulation resistance IR 500 MQ min.
Aging fa +5ppm/year max. Ta=25°C+3°C, first year
Shock resistance SR +5ppm max. Three drops on a harq board from .75 gm or excitation test with
3000G x 0.3ms x 1/2 sine wave x 3 directions
» Please refer to the external dimensions on page 14.
H Specifications for C-TYPE (characteristics)
ltem Symbol C-001R | C-002RX C-004R C-005R Remarks
Nominal frequency range f 32.768 kHz
Storage temperature Tsta -20°C to +70°C
Temperature range ;
Operating temperature Torr -10°C to +60°C
Maximum drive level GL 1.0pW max.
Soldering condition (lead part) TsoL Under 280°C within 5 sec. o
Frequency tolerance (standard) Af/f +20ppm Ta=25°C, DL=0.1pW
Peak temperature (frequency) T 25°C +5°C
Temperature coefficient (frequency) a -0.04ppm/°C? max.
Load capacitance CL 6pF to oo Please specify
Series resistance R1 35 kQ max.(18 kQ typ.) 50 kQ max. (30 kQ typ.) 50 kQ max. (37 kQ typ.)
Motional capacitance C1 2.11F typ. 2.0fF typ. 1.9fF typ.
Shunt capacitance GCo 0.9pF typ. 0.8pF typ. 0.7pF typ.
Insulation resistance IR 500 MQ min.
Aging fa +3.0ppm/year max. Ta=25°C = 3°C, first year
Three drops on a hard board from 75 cm or
Shock resistance S.R. +5ppm max. excitation test with 3000G x 0.3ms x 1/2
sing wave x 3 directions

* Please refer to the external dimensions on page 14.

[ Do not heat the package to more than 150°C




SMALL CYLINDER LOW/MEDIUM-FREQUENCY
CRYSTAL UNIT
%
1 T P %
- - 1 L v
 Photolithography finished allows uniform and stable a b
performance.
» Small and light weight. (g1.5 x 6mm)
» Excellent shock resistance and environmental capability.
» Most suitable for pagers and card products like PCMCIA.
Actual size
Bl Specifications (characteristics)
Iltem Symbol Specifications Remarks
Nominal frequency f 32.000 kHz to 120.000 kHz Please refer to frequency list below
192 kHz
Temperature Storage temperature Tste -20°C to +70°C
range Operating temperature | Tops -10°C to +60°C
Maximum drive level GL 1.0pW max.
Recommended drive level (characteristics) DL 0.1uW typ.
Soldering condition TsoL Under 280°C with in 5 sec. Do not heat the package to more than 150°C
Frequency tolerance (standard) Af/f +50ppm,=100ppm Ta=25°C, DL=0.1pyW
Peak temperature (frequency) er 25°C +5°C
Temperature coefficient (frequency) a -0.04ppm/°C? max.
Load capacitance CL 6pF to o Please specify
32 kHz < f < 40 kHz: 55 kQ max.
40 kHz < f < 60 kHz: 30 kQ max.
. . 60 kHz < f < 70 kHz: 25 kQ max.
Series resistance Ri 70 kHz < f < 100 kHz: 22 kQ max.
100 kHz < f < 120 kHz: 15 kQ max.
192 kHz: 10 kQ max.
Motional capacitance Ci 3.0fF max.
Shunt capacitance Co 1.5pF max.
Insulation resistance IR 500 MQ min.
Aging fa +5ppm/year max. Ta=25°C+3°C, first year
i Three drops on a hard board from 75 cm or excitation
Shock resistance S.R. +5ppm max. test with 3000G x 0.3ms x 1/2 sine wave x 3 directions
B Frequency example B External dimensions (Unit: mm)
Type Frequency C. Value
26.6667 kHz 10.0pF, 11.0pF
32.5600 kHz 7.0pF B
36.8640 kHz 13.5pF | D2
38.4000 kHz 10.0pF | 7 7 D - -
44.7340kHz | 10.0pF | l VA—
C-2-TYPE 48.0000 kHz 15.0pF
75.0000 kHz 6.5pF, 9.0pF,20.0pF | L \ L
77.5030 kHz 10.0pF, 20.0pF ‘ ‘ ‘
76.8000 kHz 6.0pF, 10.0pF,11.0pF
96.0000 kHz 6.0pF. 8.4pF.11.0pF . gﬂﬁiﬂE L Lo . De .
153.6000 kHz 11.0pF c-0£)1R 6.0 max. | 4.0 m!n. ©2.0 max. 20.2 0.7
307.2000 kHz 11.0pF 8.0 max. | 9.0 m!n. 23.1 max. 20.3 1.1
C-002RX | 6.0 max. | 4.0 min. | 2.0 max. 20.2 0.7
38.4000 kHz 11.0pF -
50,0000 kHz 9.00F C-004R 5.0 max. | 4.0 min. | 1.5 max. 20.2 0.5
C-4-TYPE 68000 o .OpF C-005R | 4.6max. | 4.0min. | o1.2max| 20.15 0.3
77'5030 kHZ 10.0pF C-4-TYPE | 5.0 max. | 4.0 min. | @1.5 max. 00.2 0.5
- £ =P (160 to 165kHz, 307.2 kHz: D1=02.2 max.)
192.0000 kHz 11.0pF

14
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Crystal unit

THIN SMD LOW/MEDIUM-FREQUENCY CRYSTAL UNIT

MC-206

 High-density mounting-type SMD of max. 2.0mm thickness.
< Small with small packaging area and light weight.

» High heat resistance allows reflow soldering.

» Excellent shock resistance and environmental capability.

* Most suitable for small communications devices.

: T=a
Actual size
B Specifications (characteristics)
ltem Symbol Specifications Remarks
Nominal frequency f 32.768 kHz 32.000 kHz to 100.000 kHz
Temperature Storage temperature Tste -55°C to +125°C
range QOperating temperature Torr -40°C to +85°C
Maximum drive level GL 1.0pW max.
) " Twice at under 260°C within 10 sec.
ST oTCHIoT TsoL or under 230°C within 3 min.
Frequency tolerance (standard) N +20ppm or +50ppm +50ppm, +100ppm Ta=25°C, DL=0.1pW
Peak temperature (frequency) oT 25°C +5°C
Temperature coefficient (frequency) a -0.04ppm/°C? max.
Load capacitance CL 6pF to o Please specify
Series resistance Ri 50 kQ max. 55 kQ to 10 kQ As per below table
Motional capacitance C1 1.8fF typ. 3.0fF max.
Shunt capacitance GCo 0.9pF typ. 1.5pF max.
Insulation resistance IR 500 MQ min.
Aging fa +3ppm/Y max. +5ppm/Y max. Ta=25°C +3°C, first year
Shock resistance SR +5ppm max. Three drops on a hard board from 75 cm or excitation
o test with 3000G x 0.3ms x 1/2 sine wave x 3 directions
M Series resistance
Frequency (kHz) 32<f<40 40 <f<60 60<f<70 70=f<100
S?éiseizt;ensc:%n(asgg:e 55K Q max. 30K Q max. 25K Q max. 22K Q max.
B External dimensions (unit mm) [l Recommended soldering pattern (Unit: mm)
) 7.3 max. ) Int | "
nternal connection
‘ #0 #3 ,:\47’ 4 P@ 12 3.88 1.2
DE.A 670|535 T3 |
i N l‘lé - @
| H L
#1 #2
<
£ P yscn
-
I el </ w— o
0.4 ‘
5.08 |

Do not connect #2 and #3 to external device.
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SMALL SMD LOW / MEDIUM-FREQUENCY
CRYSTAL UNIT

MC-306

 High-density mounting-type SMD.

 Photolithography finished allows uniform and stable performance.
» Excellent reliability and environmental capability.

e 2.54mm thickness is equal to SMD-type IC.

Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
Nominal frequency f 32.768 kHz 20.000 kHz to 165.000 kHz Please consult us except for 32.768 kHz
Temperature Storage temperature Tste -55°C to +125°C Stored as bare product after unpacking
range Operating temperature Torr -40°C to +85°C
Maximum drive level GL 1.0pW max.
. » Twice at under 260°C within 10 sec.
Soldering condition Tsou
or under 230°C within 3 min.
Frequency tolerance (standard) Af/f +20ppm or +50ppm ‘ +50ppm, +100ppm Ta=25°C, DL=0.1yW
Peak temperature (frequency) oT 25°C +5°C
Temperature coefficient (frequency) a -0.04ppm/°C? max.
Load capacitance CL 6pF t0 o0 Please specify
Serigs resistance Ri1 50 kQ max. 55 kQ to 10 kQ As per below table
Motional capacitance C1 1.8fF typ. 4.0fF to 0.6fF
Shunt capacitance Co 0.9pF typ. 2.0pF to 0.6pF
Insulation resistance IR 500 MQ min.
Aging fa +3ppm/Y max. +5ppm/Y max. Ta=25°C +3°C, first year
Shock resistance SR. +5ppm max. Three drops on a hard board from 75 cm or excitation
test with 3000G x 0.3ms x 1/2 sine wave x 3 directions
B Series resistance
Frequency (kHz) 20<f<30 30<f<45 40 <f<60 60<f<70 70<f<120 120 <f< 165
S el 55K Q max. 45K Q max. 20K Q max. 15K Q max. 12K Q max. 10K Q max.
B External dimensions (unit: mm) B Recommended soldering pattern (Unit: mm)
| 8.0 max. | Internal connection
lta w3 1 13 42 13
D 32.768k O |l = ]
E 571 =° o
# #w o -
™
S
Do not connect #2 and #3 to external device.

16
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SMD LOW/MEDIUM-FREQUENCY CRYSTAL UNIT

MC-405/MC-406

 High-density mounting- type SMD.

» Photolithography finished allows uniform, stable performance.
 Excellent shock resistance and environmental capability.

» Capable of covering low-frequency range from 20 kHz to 165 kHz.
« Suitable for timekeeping of clock and microcomputer.

Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
Nominal frequency range f 32.768 kHz 20.000 kHz to 165.000 kHz 307.2 kHz Please consult us except for 32.768 kHz
Storage temperature Tsta -55°C to +125°C Stored as bare product after unpacking
Temperature range :
Operating temperature | Topq -40°C to +85°C
Maximum drive level GL 1.0pW max.
Soldering condition TsoL Twice at under 260°C within 10 sec. or under 230°C within 3 min.
Frequency tolerance (standard) Af/f +20ppm or +50ppm +50ppm, £100ppm (307.2 kHz: +100ppm) Ta=25°C, DL=0.1pW
Turnover temperature (frequency) oT 25°C +5°C
Temperature coefficient (frequency) a -0.04ppm/°C? max.
Load capacitance CL 6pF to oo Please specify
Series resistance Ri 50 kQ max. 55 kQ t0 6 kQ For details, refer to 16
Motion capacitance C1 2.0fF typ. 4.0fF to 0.6fF
Shunt capacitance Co 0.85pF typ. 2.0pF to 0.6pF
Insulation resistance R 500 MQ min.
Aging fa +3ppm/year max. +5ppm/year max. Ta=25°C+3°C, first year
Three drops on a hard board from 75 cm
Shock resistance SR +5ppm max. or excitation test with 3000G x 0.3ms x
1/2 sine wave x 3 directions
B External dimensions (unit mm) B Recommended soldering pattern (Unit: mm)
! - Internal connection in MC-405 MC-405
#4 #3 #4 1 -#3 —
32.768k g L
< #11 - #2
#1[] E 6571A [ #2 = 5
\_ ‘ Internal connection in MC-406
9.6 | T
! 10.41 max. ! # = #
T R N 41 39 41
/ \ /—\ MC-406
o § “
™| © -
= _1°F il =
£ I| 229 || @
2.54 2.54 S (051) 051)
) 41 3.9 41
Do not connect #2 and #3 of MC-406 to external device.
The first digit of No. means: {gﬁﬁ - Mgf‘gg




CYLINDER HIGH-FREQUENCY CRYSTAL UNIT

CA-301

e Compact design with case as small as 3mm in diameter while
still maintaining excellent characteristics of AT-cut.

* Excellent shock resistance.

 High-stability assured with tight vacuum sealing.
» Capable of covering a frequency range from 4 MHz to 64 MHz.

Crystal unit

o
Actual size
B Specifications (characteristics)
ltem Symbol Specifications Remarks

4.000 MHz to 30.000 MHz o Fundamental mode
Nominal frequency range f

26.000 MHz to 64.000 MHz 3rd overtone mode
Temperature Storage temperature Tsta -40°C to +85°C The operating temperature range is -10°C to 60°
2 Operating temperature|  Tops -20°C to +70°C for 5.5MHz and below
Drive level Maximum drive level GL 2mW max. Only crystal oscillation is guaranteed

Recommended level DL 10pW to 100pW

Soldering condition (only lead part) TsoL

Under 260°C within 10 sec.

Do not heat the package to more than 150°C

Frequency tolerance (standard) Af/f +30ppm Ta=25°C
Frequency temperature characteristics Under 5.5MHz: £50ppm -10°C to +60°C
(standard) Over 5.5MHz: +30ppm -20°C to 70°C
Load capacitance CL Fundamental: 10pF to co. Over tone: 5pF to co Please specify
Series resistance R4 As per below table -20°C to +70°C, DL=100pW
Shunt capacitance Co 5pF max.
Insulation resistance IR 500 MQ min.
Aging fa +5ppm/year max. Ta=25°C+3°C, first year
Three drops on a hard board from 75cm height or
Shock resistance S.R. +10ppm max. excitation test with 3000G x 0.3ms x 1/2 sine wave x 3

directions

O 8.0 MHz < f < 8.2 MHz: Unavailable.

26.000 MHz to 30.000 MHz: standard (3rd overtone mode).

B Series resistance

B External dimensions

(Unit: mm)

Frequency (MHz) Series resistance (Q) mode
40<f<5.5 150 Q max.
55<f<6.0 100 Q max.

6.0<f<10.0 80 Q max.

10.0<f<12.0 60 Q max Fundamental

12.0 <1< 16.0 50 O max. —1200AM49 -

16.0 << 30.0 40 Q max.

26.0 <f<36.0 100 Q max. 3rd overtone L ‘ L

36.0 < f < 64.0 80 Q max. ‘

B Available frequencies from 4.0 MHz to less than 5.5 MHz
Frequency (MHz) 2 5

4.000 MHz 4.433619 MHz Model L: : : D B
4.032 MHz 4,500 MHz . Under 5.5 MHz[ 10.3 max.| 9.5min. | 3.1 max. | 0.3 1.1
4.096 MHz 4.800 MHz Over 55 MHz| 8.9max.| 9.5min. |31 max. | 20.3 1.1
4.190 MHz 4.842673 MHz Sample products are without marking.
4.194304 MHz 4.9152 MHz

18
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CYLINDER HIGH-STABILITY CRYSTAL UNIT

CA-303HS NN\
» High-stability in a dia.3mm cylindrical package. 6& }JR %

« Small package allows high-density mounting and less weight.

« Excellent shock resistance and environmental capability.

« High-stability with tight vacuum sealing and AT-cut single side
mounting structure.

e Suitable for small telecommunication equipment. —
Actual size

B Specifications (characteristics)

Item Symbol Specifications Remarks
Nominal frequency range f 9.600 MHz to 27.000 MHz Fundamental mode
T -55°C to +125°C
Temperature Storage temperature ST6 0+
range Operating temperature| ~ Topr -40°C to +85°C
Maximum drive level GL 2mW max. Only crystal oscillation is guaranteed
Drive level -
Recommended drive level DL 10pW to 100pW
Soldering condition TsoL 240°C max. within 10sec. and under 200°C within 40 sec.
Frequency tolerance (standard) Af/f +10ppm Ta =25°C +3°C,DL=100pW
Frequency temperature characteristics As per below table
Load capacitance Cu 10pF to o Please specify
Series resistance R1 As per below table Operable temperature range, DL=100pW
Shunt capacitance Co 3.0pF max.
Insulation resistance IR 500 MQ min.
Aging fa +1ppm/year max. Ta =25°C +1°C, 100pW
Three drops on a hard wooden board from 75 cm or
Shock resistance S.R. +1ppm max. excitation test with 3000G x 0.3ms x 1/2 sine wave x 3
directions

Measured values for frequency tolerance and temperature characteristics need to be brought into mutual correlation prior to the start of production. Please see samples.

B Frequency temperature characteristics B External dimensions (Unit: mm)
Temperature range Min. frequency specifications
0°C to +50°C + 3ppm min.
-10°C to +60°C + 5ppm min.
-20°C to +70°C £ 7ppm min. D1
-30°C to +80°C +10ppm min.

-40°C to +85°C +15ppm min. L 128A U61 _

L1

B Series resistance

Frequency (MHz) Series resistance (Q)

9.6<f<10.0 50 Q max.
10.0<f<12.0 40 O max. Lt Lo D+ D2 B
12.0<f<16.0 30 O max. 89max. | 9.5min. | e3.1max. | 0.3 11
16.0<f<27.0 25 Q max. Sample products are without marking.




Crystal unit

THIN CYLINDER HIGH-STABILITY CRYSTAL UNIT
'--.. -
 Thin cylinder of 1.55mm thickness featuring high stability. / p
« Small and thin with small mounting area and light weight. -~
» High heat resistance allows reflow soldering.
« Excellent shock resistance and environmental capability.
» Embossed tape usable for SMD.(SA-315HZ)
» Most suitable for small communications devices.
e
Actual size
B Specifications (characteristics)
Iltem Symbol Specifications Remarks
Nominal frequency range f 10.000 MHz to 27.000 MHz Fundamental mode
T - N
Temperature Storage temperature sT6 55°C to +125°C
range Operating temperature{ ~ Topr -40°C to +85°C Specified equivalent series resistance must be satisfied.
Operableempeaurs | Tuse As per below table S e e 4 Toduare- Lampsratu
Maximum drive level GL 2mW max. Only crystal oscillation is guaranteed
Drive level -
Recommended drive level DL 10pW to 100pW
Soldering condition TsoL 240°C max. within 10sec. and under 200°C within 40 sec.
Frequency tolerance (standard) Af/f +10ppm DL=100pW at Ta=25°C +3°C and specified load capacity.
Frequency temperature characteristics As per below table
Load capacitance Cu 10pF to Please specify
Series resistance Ri As per below table Operable temperature range, DL=100pW
Shunt capacitance Co 3.0pF max.
Insulation resistance IR 500 MQ min.
Aging fa +1ppm/Year max. Ta =25°C +1°C, 100pW
Three drops on a hard wooden board from 75 cm or
Shock resistance S.R. +1ppm max. excitation test with 3000G x 0.3ms x 1/2 sine wave x 3
directions

Measured values for frequency tolerance and temperature characteristics need to be brought into mutual correlation prior to the start of production. Please see samples.

M External dimensions (Unit: mmy M Recommended soldering pattern(SA-315HZ)  (Unit: mm)
® SA-315H ‘L 3.0 } 6.3 } 24 }
N PR - .
128AH72 —+— —15 o I:I <
: 8.0 max. ‘ 7.5 min. o
% B Frequency temperature characteristics
[ | - , —
e = jg Operating temperature range Frequency temperature characteristics
® SA-315HZ 0°C to +50°C + 3ppm min.
= ) ; -10°C to +60°C + 5ppm min.
128AH72%{3-/-_73'I§ g -20°C to +70°C + 7ppm min.
e & e -30°C to +80°C +10ppm min.
-40°C to +85°C +15ppm min.
| 8.0 max. 2.0 max. _ B Series resistance
‘)é . .
- ]:}S — "g“ jﬁ Frequency (MHz) Series resistance (R1)
025 F— - 10.0<f<12.0 40 Q max.
max._ 0.7min. 12.0<f<27.0 30 Q max.
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Crystal unit

SMALL SMD HIGH - FREQUENCY CRYSTAL UNIT

MA-306

High-density mounting-type SMD.

Excellent reliability and environment capability.

Capable of covering a wide frequency range. ( from 17.734 MHz
to 41 MHz)

2.54mm thickness is equal to SMD-type IC.

Actual size
B Specifications (characteristics)
ltem Symbol Specifications Remarks
Nominal frequency f 17.734 MHz to 41.000 MHz Fundamental mode
-55°C to +100°C Stored as bare product after unpackin
Temperature Storage temperature Tsta p p g
range Operating temperature Torr -20°C to +70°C
Maximum drive level GL 2mW max. Only crystal oscillation is guaranteed
Drive level .
Recommended drive level DL 10pW to 100pW
Twice at under 260°C within 10 sec.
Soldering condition Tsou
g or under 230°C within 3 min.
Frequency tolerance (standard) Af/f +50ppm Ta=25°C+3°C
Frequency temperature characteristics +30ppm -20°C to +70°C
(standard)
Load capacitance Cu 10pF to o Please specify
Series resistance Ri 60 Q max. -20°C to +70°C, DL=100pW
Shunt capacitance Go 5pF max.
Insulation resistance IR 500 MQ min.
Aging fa +5ppm/Y max. Ta=25°C+3°C, first year
Three drops on a hard board from 75 cm or excitation
Shock resistance S.R. +10ppm max.
PP test with 3000G x 0.3ms x 1/2 sine wave x 3 directions
B External dimensions (Unit mm) Bl Recommended soldering pattern (Unit: mm)
| 8.0 max. | Internal connection
lta w3 1 #4 ‘ #3
— | 13 42 1.3
E 572 ]
#| | #2 .
o w0 = - .
<2}
(0.9) (0.9)
Do not connect #2 and #3 to external device.




Crystal unit

SMD HIGH-FREQUENCY CRYSTAL UNIT

MA-406

 High-density mounting-type SMD.
» Excellent heat-resistance and environment capability.
« Cover a wide frequency range, from 4 MHz to 64 MHz.

Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
. 4.000 MHz to 30.000 MHz ™ Fundamental mode
Nominal frequency f
26.000 MHz to 64.000 MHz 3rd overtone mode
Temperature Storage temperature Tsta -55°C to +125°C Stored as bare product after unpacking
range Operating temperature Topr -20°C to +70°C
) Maximum drive level GL 2mwW Only crystal oscillation is guaranteed
Drive level -
Recommended drive level DL 10pW to 100pW
. - Twi t 260° ithin 1 .
Soldering condition TsoL wice at under 260°C within 10 sec
or under 230°C_within 3 min.
Frequency tolerance (standard) Af/t +50ppm Ta=25°C+3°C
Frequency temperature characteristics Under 5.5 MHz: +50ppm 20°C to +70°C
(standard) Over 5.5 MHz: +30ppm
. Fundamental: 10pF to .
Load capacitance CL Please specify
Over tone: 5pF to «
Series resistance R1 As per table below -20°C to +70°C, DL=100pW
Shunt capacitance Co 5pF max.
Insulation resistance IR 500 MQ min.
Aging fa +5ppm/year Ta=25°C+3°C, first year
Sk el SR +10ppm max. Three drops on a hard board from 75 cm or excitation
test with 3000G x 0.3ms x 1/2 sine wave x 3 directions

™ 8.0 MHz < f < 8.2 MHz: Unavailable.
For frequencies below 5.5 MHz, see "Avallable frequencies form 4.0 MHz to less than 5.5 MHz" on page 18.
26.000 MHz to 30.000 MHz: standard (3rd overtone mode).

Frequency (MHz) 40<f<55 55<f<6.0 | 6.0=<f<10.0 | 10.0=<f<12.0 | 120=<f<16.0| 16.0=f<30.0 | 26.0<f<36.0 | 36.0<f<64.0
Sfé;";gtgisc%"%?e 150 Q max. 100 Q max. 80 Q max. 60 Q max. 50 Q max. 40 Q max. 100 Q max. 80 Q max.
Mode Fundamental mode 3rd overtone mode
B External dimensions (unit mm) M Recommended soldering pattern (Unit: mm)
L 11.7 max. | Internal connection
| #4 A #4 ‘ #3
-t | 18 7.8 18
j 20.000M ~ |}z — | |
< | oo
E 572 - |
N #1\ \ #2 @
#1 #2 -

17

3.7 max.

LT
H_ 9.6 ‘ | | 21

Do not connect #2 and #3 external device.
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Crystal unit

SMD HIGH-STABILITY CRYSTAL UNIT

MA-406H

 High-density mounting-type SMD.
» Excellent heat-resistance and environment capability.

* 9.6 MHz to 27.0 MHz available.

Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
Nominal frequency range f 9.600 MHz to 27.000 MHz Fundamental mode
Temperature Storage temperature Tsta -55°C to +125°C Stored as bare product after unpacking
range Operable temperature Topr -40°C to 85°C
. Maximum drive level GL 2mW max. Only crystal oscillation is guaranteed
Drive level
Recommended drive level DL 10uW to 100pW
Soldering condition Tsou | 240°C max. within 10 sec. and under 200°C within 40 sec.
Frequency tolerance (standard) Af/f +10ppm Ta=25°C+3°C,DL=100pW
Frequency temperature characteristics As per below table
Load capacitance CL 10pF to o Please specify
Series resistance R1 As per below table Operable temperature range, DL=100pyW
Shunt capacitance Co 5.0pF max.
Insulation resistance IR 500 MQ min.
Aging fa +1ppm/year max. Ta=25°C +1°C, DL=100pyW
Three drops on a hard wooden board from 75 cm or
Shock resistance S.R. +1ppm max. excitation test with 3000G x 0.3ms x 1/2 sine wave x 3
directions

Measured values for frequency tolerance and temperature characteristics need to be brought into mutual correlation prior to the start of production.

Please see samples.

B Frequency temperature characteristics B Series resistance

Temperature range Min. frequency specifications Frequency (MHz) Series resistance (Q)
0°Cto +50°C + 3ppm min. 9.6<f< 100 50 Q max.
-10°C to +60°C + 5ppm min.
10.0<f<12.0 40 Q max.
-20°C to +70°C £ 7ppm min.
30°C to +80°C +10ppm min. 12.0<f<16.0 30 Q max.
-40°C to +85°C +15ppm min. 16.0=<1<27.0 25 Q max.
B External dimensions (unit: mm) [l Recommended soldering pattern (Unit: mm)
| 11.7 max. | Internal connection
| #4 m] #4 ‘ #3
— | 18 78 18
] 20000M o fl.ls = ] |
E H51A ~ |
= — #1 ‘ ‘ #2 ?2
1 #2 -
(A ‘ i
F‘H— 96 ‘ | 21 |
(12) (1.2)
Do not connect #2 and #3 external device.
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SMD HIGH-FREQUENCY CRYSTAL UNIT

MA-505/MA-506

 High-density mounting-type SMD.
» Excellent heat-resistance and environment capability.
» Capable of covering a wide range of frequency range from 4.0 MHz

to 64 MHz.

Crystal unit

Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
Nominal f 4.000 MHz to 30.000 MHz Fundamental mode
ominal frequency range
4 yrang f 26.000 MHz to 64.000 MHz 3rd overtone mode
Temperature Storage temperature TsTe -55°C to +125°C Stored as bare product after unpacking
range Operating temperature| ~ Topr -20°C to +70°C
’ Maximum drive level GL 2mW max. Only crystal oscillation is guaranteed
Drive level -
Recommended drive level DL 10pW to 100pW
Solderi diti T Twice at under 260°C within 10 sec.
AleiEmYy Gy SOt or under 230°C within 3 min.
Frequency tolerance (standard) Af/f +50ppm Ta=25°C+3°C, DL=100pW
isti Under 5.5 MHz: +50ppm
Frequency temperature characteristics pp -20°C to +70°C, DL=100pW
(standard) Over 5.5 MHz: +30ppm
Load capacitance CL Fundamental: 10pF to 0. QOver tone: 5pF to oo Please specify
Series resistance R1 As per below table -20°C to +70°C, DL=100pW
Shunt capacitance Co 5pF max.
Insulation resistance IR 500 MQ min.
Aging fa +5ppm/year max. Ta=25°C+3°C, first year
Three drops on a hard board from 75 cm or excitation
Shock resistance S.R. +10ppm max. test with 3000G x 0.3ms x 1/2 sine wave x 3
directions
O 8.0 MHz < f < 8.2 MHz: Unavailable.
For frequencies below 5.5 MHz, see "Available frequencies from 4.0 MHz to less than 5.5 MHz" on page 18.
26.000 MHz to 30.000 MHz: standard (3rd overtone mode).
Frequency (MHz) 40<f<55 55<f<6.0 | 6.0<f<10.0 | 10.0=f<12.0| 12.0<f<16.0 | 16.0=7<30.0 | 26.0=<f<36.0 | 36.0 <f<64.0
T 150 Q max. 100 Q max. 80 Q max. 60 Q max. 50 Q max. 40 Q max. 100 Q max. 80 Q max.

Mode

Fundamental mode

3rd overtone mode

M External dimensions

(Unit: mm)

B Recommended soldering pattern

(Unit: mm)

‘ 13.46 max. ‘ Internal connection in MA-505
I T
i i #4 H I F—#s MA-505
“8 120.000M |73 "tei®
. g ©
E 5251A 3 Internal connection in MA-506 o
#1 [ H#2 #ot———  —#3
4
s T [ ) 41 7.0 41
MA-506

d \ .
(= iy l
EERR s

|21
Do not connect #2 and #3 of MA-506 to external device.

The first digit of lot No. means: {gﬂg:m%ggg

4.6 max
1
[
=i
2
2.1

]
15 21

3.30

41 7.0 4.1
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THIN SMD HIGH-FREQUENCY CRYSTAL UNIT

FA-365/367/368

 High-density mounting-type SMD.

¢ Excellent reliability and environment capability.

« Capable of covering a wide frequency range. (from 14 MHz to
41 MHz)

¢ 1.4mm thickness is equal to SMD-type IC.

Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
Nominal frequency range f 14.000 MHz to 41.000 MHz Fundamental mode
Temperature Storage temperature Tsta -55°C to +125°C Stored as bare product after unpacking
range Operating temperature [ Toew -20°C to +70°C
Maximum drive level GL 2mW max. Only crystal oscillation is guaranteed
Drive level
Recommended drive level DL 10pW to 100pW
. . Twice at under 260°C within 10 sec.
Soldering condition TsoL or under 230°C within 3 min.
Frequency tolerance (standard) Af/f +50ppm, +100ppm Ta=25°C+3°C
Frequency temperature characteristics +30ppm -20°C to +70°C
(standard)
Load capacitance CL 10pF to o Please specify
Serigs resistance R1 50 Q max. -20°C to +70°C,DL=100pw
Shunt capacitance Co 5.0pF max.
Insulation resistance IR 500 MQ min.
Aging fa +5ppm/year max. Ta=25°C +3°C, first year
Shock resist. 10 Three drops on a hard board from 75 cm or excitation
0CK resistance S.R. +10ppm max. test with 3000G x 0.3ms x 1/2 sine wave x 3 directions
B External dimensions (unit: nm) Il Recommended soldering pattern (Unit: mm)
Internal connection @® FA-365
FA-365
- 1 [P | 1.9 2.6 1.9
#1 : : #2
~ I I
S S g I
& FA-367 <
#a j """ A — #3 N
I I
I I
#1 — |: 142

| Fases T ' ® FA-367/ 368
‘ ‘ s ‘ 1.9 ‘ 2.6 ‘ 1.9 ‘

- [ Top View ] ff|:| |:| B
] b of E — e

2.5

1.4 max
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SIP LOW/MEDIUM-FREQUENCY CRYSTAL OSCILLATOR

SG-10

* Low current consumption.
» Small suited to high-density mounting.

* Mountable on a standard printed circuit board.
 Cylindrical low/medium-frequency crystal unit builtin, thus

assuring high reliability.

Crystal oscillator

Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
Output frequency range fo 10.0000 Hz to 153.6000 kHz For output frequency, see the table below
Max. supply voltage | Voo-GND -0.3V to +7.0V
Power source voltage .
Operating voltage Voo 4.5V to 5.5V
Storage temperature |  Tsra -55°C to +125°C
Temperature range -
Operating temperature |  Top -10°C to +70°C
Soldering condition (lead part) TsoL Under 260°C within 10 sec. Do not heat the package to more than 150°C
Frequency tolerance Af/fo A: +10ppm B: +50ppm Vop=5V Ta=25C
Frequency temperature characteristics +10ppm / -120ppm -10°C to +70°C, taking Ta=25°C as the reference
Frequency voltage characteristics +10ppm max.
Current consumption lop 0.5mA max. No load condition
40% to 60%
Dut 1/2 Vi 1.4V level
y tw (except for cases of 1/3 and 1/5 divided frequency.) /2 Voo or eve
Voo -1.0V min. lon= -40pA
Output voltage VoH bp-1.0V min oH=-40p
Vo 0.4V max. loi=1.6mA
Output load condition (fan out) N/CL 1TTL max./15pF max. TTL load/C-MOS load
Output rise time trim 60ns max.
. Refer to output waveform (page 11
Output fall time tHL 50ns mMax. P (page 11)
o ; For more than 1ms until Voo=0V - 4.5V.
scillation start up time 0sC
p 1's max. Time at 4.5V to be 0 sec.
Aging fa +5ppm/year max. Ta=25°C +3°C, Voo=5V, first year
_ Three drops on a hard board from 75 c¢m or excitation
Shock resistance S.R. +10ppm max. test with 3000G x 0.3ms x 1/2 sine wave in 3
directions

Unless otherwise stated, characteristics (specifications) shown in the above table are based on the rated operating temperature and voltage condition.

B External dimensions (Uit mm) [l Output frequency table
4.6 max. ‘ 16.0 max. ‘ Oscillation source | 32768 kH260.000 kkHz, 96.000 kiz, 100.000 kHz
‘ ‘ 153.600 kHz
- Divided frequency | Oscillation source frequency x (any arbitrary one of 11, 1/2, 1/3,
i & E SG-108B output 1/4,1/5, 1/6, 112 x (any arbitrary one of 11, 1/10, 1/100,
El= 32.768 KHz (calculation method) | 1/1000). Over 100 Hz range.
© @) 0131A
o For frequencies other than the above, please consult us. (min. order lot 10,000 pcs.)
- ‘ ‘ ‘ B Output frequency example
= ‘ ‘ ‘ Oscillation source | 22768 KHz  80.000 kHz ., 96.000 ki,
1 #1 1 % 1 %3 No. Pin terminal 100.000 kHz ,153600 kHz
R 1 GND
211|254 | 254
Jb% 21| 254 | 254 2 ouT 10.000 Hz , 50.000 Hz , 100.000 Hz , 1.000 kiz,
3 /oo Divided frequency | 4.800 kHz, 9.600 kHz, 19.200 kHz , 38.400 kHz,

50.000 kHz , 76.800 kHz

26



Crystal oscillator

SIP HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-11

e Use of C-MOS IC allows low current consumption.

e Small suited to high-density mounting.

* Mountable on a standard printed board.

 Cylindrical AT-cut crystal unit builtin, thus assuring high
reliability.

Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks

Output frequency range fo 1.5 MHz to 24.0000 MHz For output frequency, refer to the table below
P " Max. supply voltage |Voo-GND -0.3V to +7.0V

OWer source votlage Operating voltage | Voo 4.5V to0 5.5V

Storage temperature |  Tsre -55°C to +125°C
Temperature range ; - -
Operating temperature| Topr -10°C to +70°C

Soldering condition (lead part) TsoL Under 260°C within 10 sec. Do not heat the package to more than 150°C
Frequency stability Af/fo C: +100ppm -10°C to +70°C
Current consumption lop 10mA max. No load condition
Duty tw/t 40% to 60% 1/2 Voo or 1.4V level
Outout volt Vou Voo -0.4V min. lon=-40pA

utput voltage

P g VoL 0.4V max. lo.=1.6mA
Output load condition (fan out) N/CL 1TTL max./15pF max. TTL load /C-MOS load
Qutput rise time tTLH 20ns max.
, Refer to output waveform (page 11)

Output fall time tTHL 15ns max.
Oscillati . For more than 1ms until Voo =0V - 4.5V

scillation start up time tosc 10ms max. Time at 4.5V to be 0 sec.
Aging fa +10ppm max. (3ppm typ.) Ta=25"C +3°C, Voo=5V, first year
Sl s e SR JTS— Three.drops on a hard board f.rom 75 ¢cm or‘ exc‘|tat|0n

test with 3000G x 0.3ms x 1/2 sine wave x 3 directions

Unless otherwise stated, characteristics (specifications) shown in the above table are based on the rated operating temperature and voltage condition.

B External dimensions (nit: mm) M Output frequency example
Output frequency
46 max. | 16.0 max. |

j—h | | 3.579545 MHz
4.0000 MHz
_ E SG-11C 49152 MHz
E| 6.1440 MHz 61440 MHz
) 6071B 8.0000 MHz
EENERNPANPRN 9.8304  MHz
2 (.. 12.0000  MHz
: (.- 1431818 MHz
v (a2 UJas 16.0000  MHz
H 095 A‘ 254 | 25 ‘ No. | Pin terminal 184320 MHz
o ! GND 196608  MHz
2 ouT 20.0000 MHz

3 Voo
24.0000 MHz




Crystal oscillator

FULL- SIZE DIP HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-51 series

» Pin compatible with full-size metal can.

HALF-SIZE DIP HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-531 series

» Pin compatible with half-size metal can.
Common

 Cylindrical AT-cut crystal unit builtin, thus assuring high reliability.

. . Actual size
* Use of C-MOS IC enables reduction of current consumption.
B Specifications (characteristics)
SG-51P/531P SG-51PTJ/531PTJ SG-51PH/531PH
Item Symbol — Remarks
Specifications
1.0250 MHz to
Output frequency range fo 96.0000 MHz 26.0001 MHz to 66.6667 MHz
Power source Max. supply voltage | Voo-GND -0.3V to +7.0V
voltage Operating voltage | Voo 5.0V+0.5V
Temperature Storage temperature Tsta -55°C to +125°C \ -55°C to +100°C
range Operating temperature [ Toer -10°C to +70°C
Soldering condition (lead part) TsoL Under 260°C within 10 sec. Don't heat the package to more than 150°C
- B: + 50ppm -10°C to +70°C
F tabil Af/f
R Sy /fo C: +100ppm B type is possible up to 55.0 MHz
Current consumption lop 23mA max. 35mA max. No load condition
Duty C-MQOS level bl 40% to 60% = 40% to 60% 1/2 Voo level
TTL level 45% to 55% — 1.4V level
VoH -0.4V min. ‘ 2.4V min. Voo -0.4V min.
Output voltage (Ior) -400pA -4mA
Vou 0.4V max.
(lov) 16mA 8mA 4mA
Output load C-M0S CL 50pF max. — 50pF max.
condition (fan out) TTL N 10TTL max. 5TTL max. —
Output enable/disable input voltage |— 2" 2.0V min. 3.5V min. 2.0V min. lis=1A max. (OE=Vioo)
Vi 0.8V max. 1.5V max. 0.8V max. li= -100pA min. (OE=GND), PTJ: -500pA
Output disable current loe 12mA max. 28mA max. 20mA max. 0OE=GND
QUtpUt C-MOS level trn 8ns max. — 7ns max. C-MOS load: 20% — 80% Vop
rise time TTL level 5ns max. — TTL load: 0.4V - 2.4V
Output C-MOS level L 8ns max. — 7ns max. C-MOS load: 80% — 20% Voo
fall time TTL level 5ns max. — TTL load: 2.4V - 0.4V
— . More than for 1 til Voo =0V — 4.5V
Oscillation start up time tosc 4ms max. 10ms max. ore Tairr]neoerlt ?gvu?olbe[gsec.
Aging fa +5ppm/year max. Ta=25"C, Voo =5V first year
Three drops on a hard board from 75 ¢cm or
Shock resistance S.R. +20ppm max. excitation test with 3000G x 0.3ms x 1/2 sine
wave in 3 directions

Note: * Unless otherwise stated, characteristics (specifications) shown in the above table are based on the rated operating temperature and voltage condition.
« External by-pass capacitor is recommended.

B External dimensions (Unit: mm)
® SG-51 series No. | Pinterminal @ SG-531 series No. | Pinterminal
) 19.8 max. ) 1 OF ) 13.7 max. ) 1 OE
‘ #14 #3 7 GND ] ‘ 4 GND

— —1
8 ouT 5 ouT
SG531P C
D E SG51PH 6052A ] 14 Voo D 20.0000M b 8 Voo
32.0000MHz C © E 6050A
= = 7.62 = 7.62
#1 #7 #4

[\

90" to
105°

L

l 90°to  —
105°

5.3 max.

0.25

Ty

‘53max
L =) [hs
e

=
N
2.54 min.
~
3
2.54 min.
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Crystal oscillator

SMD HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-615 series

High-density mounting-type SMD.

* A general-purpose SMD with heat-resisting cylindrical AT-cut
crystal unit and allowing almost the same soldering temperature
as SMD IC.

Cylindrical AT crystal unit builtin, thus assuring high reliability.

Provided with output enable function.

e Low current consumption. Actual size -

Bl Specifications (characteristics)

ltem Sy SG-615P SGTE.H 5}."TJ SG-615PH REaS
Specifications
Output frequency range fo 1.0250 MHz to 26.0000 MHz 26.0001 MHz to 66.6667 MHz
Power source | Max. supply voltage | Voo-GND -0.3V to +7.0V
voltage Operating voltage Voo 5.0V+0.5V
Temperature Storage temperature Tsta -55°C to +125°C Stored as bare product after unpacking
range Operating temperature Torr -10°C to 70°C (-40°C to 85°C)
. . Twice at under 260°C within 10 sec.
Soldering condition Tso or under 230°C within 3 min.
- B: +£50 . .
Frequency stability Af/fo C: t15083{3"m B type is possible up to 55 MHz
Current consumption lop 23mA max. 35mA max. No load condition
Dut C-MOS level - 40% to 60% — 40% to 60% C-MOS load: 1/2Voo
gy TTL level it 45% 10 55% — TTL load: 1.4V
Vo Voo -0.4V min. | 2.4V min. Voo -0.4V min.
(lon) -400pA -4mA
Output voltage VoL T T
(loL) 16mA 8mA 4mA
Output load C-MOS Cu 50pF max. — 50pF max.
condition (fan out) TTL N 10TTL max. 5TTL max. —
: ; ViH 2.0V min. 3.5V min. 2.0V min. lii=1pA max.(OE=Vbb)
Output enable/disable input voltage
P putvefiag Vi 0.8V max. 1.5V max. 0.8V max. }i=-100yA min.(OE=GND) I=-500uA min.(OE<GND) PTJ
Output disable current loe 12mA max. 28mA max. 20mA max. OE=GND
Output rise time G-MOS level tru — 7ns max. C-MOS load: 20% — 80% Voo
TTL level 8ns max 5ns max. — TTL load: 0.4V 2.4V
: C-MOS level ’ = 7ns max. C-MOS load: 80% —20% Voo
Output fall time trH
TTL level 5ns max. — TTL load: 2.4V - 0.4V
Oscillation start up time tosc 4ms max. 10ms max. Time at 4.5V to be 0 sec.
Aging fa +5ppm/year max. Ta= 25°C, Voo = 5V, first year
i Three drops on a hard board from 75 cm or
Shock resistance S.R. +20ppm max. excitation test with 3000G x 0.3ms x 1/2sine
wave in 3 directions

Note: e Unless otherwise stated, characteristics (specifications) shown in the above table are based on the rated operating temperature and voltage condition.
* External by-pass capacitor is recommended.

M External dimensions (unit: mm) M Recommended soldering pattern (Unit: mm)
g gi’ No. Pin terminal 1.3 38 1.3
SG-615P C < 1 OE -
D 20.0000M g|E 2 GND
E 6100A S 3 ouT =
I T— —— v 4 Vop ”
#1 #2
‘ 14.0 max.
g|E / \ IS
Bl L e— -
i 5.084‘4*0-5‘ E 762
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Crystal oscillator

SMALL SMD HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-636 series

* A small SMD that enables high-density mounting.

* A general-purpose device with builtin heat-resisting cylindrical
AT-cut crystal and allowing almost the same temperature
condition for soldering as SMD IC.

* Low current consumption.

Provided with output enable function.

» 3.3V operation, stand-by function available.

Actual size
Bl Specifications (characteristics)
e Symbol SG-636PTF SG-636PTJ . | . SG-636PH SG-636SCE/PCE Remarks
Specifications
i 2.21675 MHz to 2.21675 MHz to
Output frequency range 0 41.0000 MHz 41.0001 MHz to 70.0000 MHz 40.0000 MHz
Power source | Max. supply voltage | Voo-GND | -0.5V to +7.0V -0.3V 10 +7.0V | -0.5V to +7.0V
voltage Operating voltage Voo 5.0V +0.5V [ 3.3v:0.3V
Temperature Storage temperature Tsts -55°C to +100°C Stored as bare product after unpacking
range Operating temperature | Toew -10°C to +70°C
Soldering condition TeoL Twice at under 2530"0- W.ithin 19 Sec.
or under 230°C within 3 min.
Frequency stability Af/fo C: +100ppm -10°C to +70°C
Current consumption lop 17mA max. 35mA max. 9mA max. No load condition
Duty C-MOS level tuk 45% to 55% — 40% to 60% 45% t0 55% C-MOS load: 1/2Vop level
TTL level 45% 10 55% = TTL load: 1.4V level
Vou Voo -0.4V min. 2.4V min. Voo -0.4V min.
Output voltage (lox) -8mA -400pA -4mA
VoL 0.4V max.
(o) 16mA 8mA 4mA
?fu;;#t(l)oag)condition C-M0S Cu 50pF max. 15pF %gg; mgig f gg M:g 30pF max.
TTL N 10TTL max. 5TTL max. 5 LSTTL max. —
: ; Vin 2.0V min. 3.5V min. 2.0V min. 0.8Vop min. Iig=1pA max.(OE=Vioo)PTF.PTJ.PH
Output enable/disable input voliage | 0.8V max. 1.5 max. 0.8V max. 0.2Vo0 max. | {0k i, (CE-BID)PTEPH -S03A i (0E=GD) T
Output disable current loe 10mA max. 28mA max. 20mA max. 5mA max. OE=GND, ST=GND 2uA max.(SCE)
. C-MOS level 7ns max. — 5ns max. C-MOS load: 20% — 80% Voo
Output rise time | —== vl s 5ns max. = TTL load: 0.4V_ 2.4V
Output fall time C-MOS level L 7ns max. \ — 5ns max. G-MOS load: 80% — 20%Vop
TTL level 5ns max. — TTL load: 2.4V - 0.4V
Oscillation start up time tosc 4ms max. \ 10ms max. \ 4ms max. Time at 4.5V to be O sec.
Aging fa +5ppm/year max. Ta=25"C,Voo=5V first year
) Three drops on a hard board from 75 cm or excitation
Shock resistance SR. R max. test with 3000G x 0.3ms x 1/2 sine wave in 3 directions

Note: e« Unless otherwise stated,characteristics (specifications) shown in the above table are based on the rated operating temperature and voltage condition.
« External by-pass capacitor is required.

B External dimensions wnit: nm) M Recommended soldering pattern (Unit: mm)
| 10.5 max. | No. Pin terminal 13
| [ 56-6365CE | S6-636P T
1 ST OE
D E 18.4320C o 2 2 | GND | GND -
©l o 3 ouT ouT
PTF3250A © 4 Voo Voo v
# w — N
/ L
I L o) R T
0.5
= 5.08 ‘ | 36 |
(1.0) (1.0) 5.08
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Crystal oscillator

REFERENCE DATA

m— Duty 45%,55% ) .
e L i R e
W Duty of SG-51,531,615 and 636 series oy A e
Frequency
Model Load  [romm
DS1e7M 16.0M  21.026M  26.0M 40.0M 66.67M 70M
TTL
SG-51P/SG-531P/SG-615P CL=15pF max.
C-MOS —

SG-51PTJ/SG-531PTJ/SG-615PTJ TTL

SG-51PH/SG-531PH/SG-615PH G-MOS

TTL
SG-636PTF
C-M0S
SG-636PTJ TTL
SG-636PH
C-M0S

SG-636PCE/SG-636SCE

(1 Duty 45% to 55% of SG-615 is guaranteed in an operating temperature range of from -10 to +70°C.
2 Common conditions for all products.

(1) Line impedance of a power supply should be minimized by Voo and GND @ Circuit configuration sample
patterns.
(2) A0.01uF power supply by-pass capacitor should be installed very close to an
oscillator.
(3) Output load should be as close as possible to an oscillator (within 20mm).
(4) Power supply range: operating voltage.
(5) 10 TTL: RL =390 Q, CL < 15pF.
By-pass capacitor —
B Output pattern
GND
GND pattern
(XY Voo pattern
B Current consumption of SG-51,531,615 and 636 series (typical)
35 — Black line: Voo=5V (Ta=25°C,and no-load)
Blue line: Voo=3.3V
30 -
25~
=3 .-
E e
s 20 SG-PTJseries ___.---~Z-~""5G-PH series
= el
S cemieT
2 15 - el
8 SG-P series el
= | T i
2 10 -
3 SG-636PTF series
5 —
SG-636PCE/SG-636SCE series
0 1 1 1 1 l 1 l ]
0 10 20 30 40 50 60 70 80
Output frequency (MHz)
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Crystal oscillator

PROGRAMMABLE HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-8002DB/ DC series

» Wide frequency range from 1MHz to 125MHz.

e Quick delivery of samples and short lead time by mass
production.

» Use of C-MOS IC assures low current consumption.

 Excellent shock resistance and environmental capability. SG-8002DB SG-8002DC

« Output enable function (OE) and stand-by function (ST) can be m

used for low current consumption applications.
» Pin compatible with full size and half size.

Actual size

B Specifications (characteristics)

ltem Symbol PT/ST PH/SH PC/SC Remarks
Specifications
1.0000 MHz to 1.0000 MHz to
Output frequency range fo 125.0000 MHz 90.0000 MHz
Power source Max. supply voltage | Voo-GND -0.5V to +7.0V
voltage Operating voltage Voo 5.0V+0.5V | 27vto3.3v
Temperature Storage temperature Tsta -55°C to +125°C
range Operating temperature Torr -20°C to +70°C (-40°C to +85°C) \ -40°C to +85°C Operating voltage range
Soldering condition TsoL Under 260°C within 10 sec.
Frequency stability Af/fo B: +50ppm C: + 100ppm M: +100ppm(-40°C to +85°C) -20°C to +70°C
Current consumption lop 45mA max. 25mA max. No load condition, Max. frequency range
Output disable current loe 30mA max. 15mA max. OE=GND(PT, PH, PC)
Standby current Ist 50pA max. ST=GND(ST, SH, SC)
Dut o — 40% to 60% C-MOS load: 1/2Vw level
gy i 40% to 60% = TTL load: 1.4V level
High output voltage VoH Voo -0.4V min. lov=-16mA(PT /ST, PH/SH),-8mA(PC/SC)
Low output voltage VoL 0.4V max. lo= 16mMA(PT /ST, PH/SH), 8mA(PC/SC)
Output load TTL N 5TTL max. - ]
condition (fan out) C-MOS CL 15pF max. 25pF max. 15pF max. Max. frequency and max. operating voltage range
; ; Vin 2.0V min. 0.7 x Voo min. )
Output enable/disable input voltage
d SRREIEL Vi 0.8V max. 0.2 x Voo max. ST, OF terminal
- C-MOS level — 4ns max. C-MOS load: 20% — 80% Voo
Output rise time trim
TTL level 4ns max. — TTL load: 0.4V 2.4V
. - —_ 4 . - N % — %
Output fall time C-MOS level - ns max C-MOS load: 80% — 20% Voo
TTL level 4ns max. — TTL load: 2.4V - 0.4V
Oscillation start up time tosc 10ms max. Voo=0perating voltage, t=0
Aging fa +5ppm/Year max. Ta= 25°C, Voo = 5.0V/3.3V(PC/SC)
Three drops on a hard board from 75 cm or
Shock resistance S.R. +20ppm max. excitation test with 3000G x 0.3ms x 1/2sine
wave in 3 directions

Note: e Please contact us for inquiries about operating temperature(-40°C to +85°C), usable frequencies, duty and output load conditions.
Checking possible by the Frequency Checking Program. Ihttp'/lwww epson.co.jp/CRYSTAL/

M External dimensions (Unit: mm) (Unit: mm)
@ SG-8002DB series . - @ SG-8002DC series - -
19.8max. No. | Pin terminal No. | Pin terminal
1| OEorST 13.7max. 1| OEorST
paky 23 7| GND 8 A 4| GND
8| our 5] out
< ) 16.0000 C 2PH 14|  Vm EPSON ° ] Voo
°l | EPSON  6052A o 00 | |2
= = 7.62 = =
#1 #4 7.62
slg| [ \ / \ - —
2184 4 [ < | E
v S |3 ]
3 90 to 105° = ,/
£ & 90 to 105° 0.25
<t b | o
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Crystal oscillator

PROGRAMMABLE HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-8002JA series

» Wide frequency range from 1MHz to 125MHz.

* Quick delivery of samples and short lead time by mass
production.

» Use of C-MOS IC assures low current consumption.

 Excellent shock resistance and environmental capability.

» Output enable function (OE) and stand-by function (ST) can be
used for low current consumption applications.

. . . Actual size
» Shape and pin compatible with SG-615.
B Specifications (characteristics)
ltem Syl PT/ST PH/SH PC/SC Bemeie
Specifications
1.0000 MHz to 1.0000 MHz to
Output frequency range fo 125.0000 MHz 90.0000 MHz
Power source | Max. supply voltage | Voo-GND 205V to +7.0V
voltage Operating voltage Voo 5.0V+0.5V | 27vto3sv
Temperature Storage temperature Tsta -55°C to +125°C
range Operating temperature Torr -20°C to +70°C (-40°C to +85°C) -40°C to +85°C Operating voltage range
. - Twice at under 260°C within 10 sec.
Soldering condition TsoL or under 230°C within 3 min.
Frequency stability Af/fo B: +50ppm C: = 100ppm M: +100ppm(-40°C to +85°C) -20°C to +70°C
Current consumption lop 45mA max. 25mA max. No load condition, Max. frequency range
Output disable current loE 30mA max. 15mA max. OE=GND(PT, PH, PC)
Standby current Ist 50pA max. ST=GND(ST, SH, SC)
Dut ol t — 40% to 60% C-MOS load: 1/2Voo level
sy . 40% to 60% — TTL load: 1.4V level
High output voltage Von Vop -0.4V min. lov=-16mA(PT /ST, PH/SH),-8mA(PC/SC)
Low output voltage VoL 0.4V max. lo.= 16mA(PT /ST, PH/SH), 8mA(PC/SC)
Output load TTL N 5TTL max. — ]
condition (fan out) C-MOS o 15pF max. 25pF max. 15pF max, Max. frequency and max. operating voltage range
. . Vi 2.0V min. 0.7 x Voo min. )
Output enable/disable input voltage
p p g ViL 0.8V max. 0.2 x Voo max. ST. OE terminal
— C-MOS level — 4ns max. C-MOS load: 20% — 80% Voo
tput rise tim
LR 2 e <y i 4ns max. - TTL load: 0.4V _ 2.4V
. - = 4ns max. - 1 80% — 20Y
Output fall time C-MOS level o C-MOS load: 80% — 20% Voo
TTL level 4ns max. — TTL load: 2.4V 0.4V
Oscillation start up time tosc 10ms max. Time at operating voltage to be 0 sec.
Aging fa +bppm/year max. Ta= 25°C, Voo = 5.0V/3.3V(PC/SC)
Three drops on a hard board from 75 cm or
Shock resistance S.R. +20ppm max. excitation test with 3000G x 0.3ms x 1/2sine
wave in 3 directions

Note: e Please contact us for inquiries about operating temperature(-40°C to +85°C), usable frequencies, duty and output load conditions.
Checking possible by the Frequency Checking Program. Ihttp'llwww epson.co.jp/CRYSTAL/

B External dimensions unit: nm) M Recommended soldering pattern (Unit: mm)
14.0 max. No. |Pin terminal 1.3 3.8 1.3
#4 . 1 | OEorST
— o E—— 2 GND
3] our o
o | B 4 Vop ©
© |E
ol & s
= N o
£ 2
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PROGRAMMABLE HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-8002JC series

» Wide frequency range from 1MHz to 125MHz.
* Quick delivery of samples and short lead time by mass

production.

* Use of C-MOS IC assures low current consumption.

 Excellent shock resistance and environmental capability.

» Output enable function (OE) and stand-by function (ST) can be
used for low current consumption applications.

» Shape and pin compatible with SG-636.

Bl Specifications (characteristics)

Crystal oscillator

Actual size

ltem Sl PT/ST PH/SH PC/SC PEmES
Specifications
1.0000 MHz to 1.0000 MHz to
Output frequency range fo 125.0000 MHz 90.0000 MHz
Power source Max. supply voltage [ Voo-GND -0.5V to +7.0V
voltage Operating voltage Voo 5.0V+0.5V \ 2.7V to 3.6V
Temperature Storage temperature Tsta -55°C to +100°C
range Operating temperature Torr -20°C to +70°C Operating voltage range
. - Twice at under 260°C within 10 sec.
Soldering condition Tsov or under 230°C within 3 min.
Frequency stability Af/fo B: +50ppm C: + 100ppm -20°C to +70°C
Current consumption lop 45mA max. 25mA max. No load condition, Max. frequency range
Output disable current loe 30mA max. 15mA max. OE=GND(PT, PH, PC)
Standby current Ist 50pA max. ST=GND(ST, SH, SC)
0 Wt — 40% to 60% C-MOS load: 1/2Vwo level
uty v 40% to0 60% — TTL load: 1.4V level
High output voltage Vo Voo -0.4V min. lov=-16mA(PT/ST,PH/SH),-8mA(PC/SC)
Low output voltage VoL 0.4V max. lo.= 16mA(PT/ST,PH/SH), 8mA(PC/SC)
Output load TTL N 5TTL max. \ — .
congition (fan out C-MOS o 15pF max. Max. frequency and max. operating voltage range
o Vi 2.0V min. [ 0.7 x Voo min. )
Output enable/disable input voltage
P P g ViL 0.8V max. 0.2 x Voo max. ST, O terminal
N C-MOS level — 4ns max. C-MOS load: 20% — 80% Voo
Output rise time trLH
TTL level 4ns max. — TTL load: 0.4V — 2.4V
. C-MQS level = 4ns max. C-MOS load: 80% — 20% Voo
tput fall tim
Output fall time —== "o RS 4ns max. — TTL load: 2.4V 0.4V
Oscillation start up time tosc 10ms max. Time at operating voltage to be 0 sec.
Aging fa +5ppm/year max. Ta= 25°C, Voo = 5.0V/3.3V(PC/SC)
Three drops on a hard board from 75 cm or
Shock resistance S.R. +20ppm max. excitation test with 3000G x 0.3ms x 1/2sine
wave in 3 directions

Note:

* Please contact us for inquiries about usagle frequencies, duty and output load conditions.

Checking possible by the Frequency Checking Program. http://www.epson.co.jp/CRYSTAL/

B External dimensions unit: mm) B Recommended soldering pattern (Unit: mm)
NO.|Pin terminal
10.5 max. 1 |OEor ST 1.3 3.8 1.3
;:'t_z|l #'_|3 2 GND T
3 ouT
E 125.0000C || | _ 4] Voo S
2PH 7120A || | 3
;ét_:l'. #‘_'2 5.8max.
[/ == E E 7
T 0
0.5 5.08 ‘ (1.0) 3.6 (1.0) |
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Crystal oscillator

PROGRAMMABLE HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-8002CA series

* Wide frequency range from 1MHz to 125MHz.

¢ Quick delivery of samples and short lead time by mass
production.

e Use of C-MOS IC assures low current consumption.

« Excellent shock resistance and environmental capability.

e Output enable function (OE) and stand-by function (ST) can be ’ @
used for low current consumption applications. Actuallsize -

B Specifications (characteristics)

PT/ST PH/SH PC/SC

Item Symbol — Remarks
Specifications
1.0000 MHz to 1.0000 MHz to
Output frequency range fo 125.0000 MHz 90.0000 MHz
Power source | Max. supply voltage [ Voo-GND -0.5V to +7.0V
voltage Operating voltage Voo 5.0V+0.5V | 27Vto3.6V
Temperature Storage temperature Tsta -55°C to +125°C
range Operating temperature ToPr -20°C to +70°C (-40°C to +85°C) \ -40°C to +85°C Operating voltage range
. . Twice at under 260°C within 10 sec.
Soldering condition Tso. "o under 230°G within 3 min.
Frequency stabilit Af/fo B: +50ppm C: = 100ppm M: +100ppm(-40°C to +85°C) -20°C to +70°C
q Yy y
Current consumption lop 45mA max. 25mA max. No load condition, Max. frequency range
Output disable current loe 30mA max. 15mA max. OE=GND
Standby current Is 50pA max. ST=GND
Dut o/t — 40% to 60% C-MOS load: 1/2Voo level
gy ¥ 40% to 60% = TTL load: 1.4V level
High output voltage Vor Voo -0.4V min. low=-16mA(PT/ST,PH/SH),-8mA(PC/SC)
Low output voltage VoL 0.4V max. lo.= 16mMA(PT/ST,PH/SH), 8mA(PC/SC)
QOutput load TTL N 5TTL max. — ]
condition (fan out C-MOS oL BPETax 25pF max. ST Ema Max. frequency and max. operating voltage range
; ; ViH 2.0v min. 0.7 x Voo min. .
Output enable/disable input voltage
p i g Vi 0.8V max. 0.2 x Voo max. ST, OF terminal
- — - . % %
Output rise time C-MOS level s 4ns max. C-MOS load: 20% — 80% Voo
TTL level 4ns max. — TTL load: 0.4V - 2.4V
. C-MOS level — 4ns max. C-MOS load: 80% — 20% Voo
e BT T 4ns max. = TTL load: 2.4V 0.4V
Oscillation start up time tosc 10ms max. Time at Operating voltage to be 0 sec.
Aging fa +5ppm/year max. Ta= 25°C, Voo = 5.0V/3.3V(PC/SC)
Three drops on a hard board from 75 cm or
Shock resistance S.R. +20ppm max. excitation test with 3000G x 0.3ms x 1/2sine

wave in 3 directions

Note: e Please contact us for inquiries about operating temperature(-40°C to +85°C), usagle frequencies, duty and output load conditions.
Checking possible by the Frequency Checking Program. I http:/www.epson.co.jp/CRYSTAL/

B External dimensions wnit: mmy M Recommended soldering pattern (Unit: mm)
NO.|Pin terminal
1 [OE or ST 18
2 GND
E 125.000 3| our
4 Vop o
®PHC724A :[}

4.2
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HIGH-STABILITY HIGH-FREQUENCY OSCILLATOR

HG-1000/2000 series

 Cylindrical AT crystal unit builtin, thus assuring high reliability.
» Excellent shock resistance and heat resistance.

« Low current consumption.

Crystal oscillator

Actual size
B Specifications (characteristics)
HG-1012JA HG-2012JA . ’
Item Symbol Specifications emarks
Output frequency range fo 1.5000 MHz to 28.63636 MHz Vop =4.75V 10 5.25V
Power source Max. Supply V0|tage Voo-GND -0.5V to +7.0V
voltage Operating voltage | Voo 5.0V +0.25V
Temperature Storage temperature TsTe -55°C to +125°C
range QOperable temperature Topr -40°Cto + 85°C
Soldering condition TsoL Under 260°C within 10 sec. x 2 times
. AV: +20ppm, BV: +25ppm SV: +15ppm, AV: +20ppm Ta=-20°C to +70°C
Frequency stability Afffo BX: +25ppm, CX: +30ppm BX: +25ppm Ta=-40°C to +85°C
Current consumption lop 10mA max. No load condition
Duty tw/t 40% to 60% 1/2 Voo level
High output voltage Vou Voo -0.4V min. lon= -0.8mA
Low output voltage VoL 0.4V max. lo.=3.2mA
Output load condition CL 15pF max.
Output rise time trLn 8ns max. 20% — 80% Voo level
Output fall time tTHL 80% — 20% Voo level
Oscillation start up time tosc 4ms max. Time at 4.75V to be 0 sec.
Aging fa +5ppm/year max. +2ppm/year max. Ta=25C
Three drops on a hard wooden board from
Shock resistance S.R. +10ppm max. +2ppm max. 75 cm or excitation test with 3000G x 0.3ms
x 1/2sine wave in 3 directions
B External dimensions (unit: mm) B Recommended soldering pattern (Unit: mm)
41 43 No. Pin terminal
= = 1 Ts 13 3.8 13
HG2012 AV lz 2 GND
1.5000M < |E 3 ouT B
E 5275A o 4 Voo o
T I —— — v o
#1 #2
14.0 max.
©
L \ ls]2 ] \ S
< ~ o
\_U_AWL_L s —J E
5.08 0.51 g 7.62
oS
Do not connect Ts-pin external device.
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Crystal oscillator
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VOLTAGE-CONTROLLED CRYSTAL OSCILLATOR

VG-1011JA series

» High accuracy and high reliability due to trimmerless design.

* Built-in heat-resisting AT-cut crystal provides heat resistance
equivalent to that of general-purpose ICs.

» Use of C-MOS IC assures low current consumption.

» Excellent shock resistance and environmental capability.

» Supply voltage: 5V, Control voltage:5V

Actual size
Bl Specifications (characteristics)
ltem Symbol Specifications Remarks
Output frequency range fo 1.5000 MHz to 28.63636 MHz
Power source | Max. supply voltage | Voo-GND -0.5V to +7.0V
voltage Operating voltage | Voo 5.0V 0.5V
Temperature Storage temperature TsTe -55°C to +125°C
range Operating temperature |~ Toer As per below table
Soldering condition TsoL Twice at under 260°C whthin 10 sec.
Frequency stability Afffo As per below table
Current consumption lop 10mA max. No load condition
Variable frequency range Afc As per below table Ve=2.5+2.0V
Input resistance Zn 10MQ min. DC Level
Frequency change polarity Positive polarity Ve=0.5t0 4.5V
Duty tw/t 40% to 60% 1.4V or 1/2Voolevel
Outout volt VoH Voo -0.4V min. lon=-0.8mA
utput vottage Vou 0.4V max. lo=1.6mA
Output load condition (fan out) N/CL 2TTL or 15pF max. TTL load/C-MOS load
o trn 8ns. max. C-MOS load: 20% — 80% Voo
Output rise time 5ns. max. TTL load: 0.4V — 2.4V
] L 8ns. max. C-MOS load: 80% —20% Voo
Output fall time 5ns. max. TTL load: 2.4V 0.4V
Oscillation start up time tosc 4ms. max. Time at 4.5V to be 0 sec.
Aging fa +5ppm max. Ta=25°C, Voo =5V, first year
. Three drops on a hard board from 75 cm or
Shock resistance SR. +5ppm max. excitation test with 3000G x 0.3ms x
1/2sine wave in 3 directions
B External dimensions wnit: mm) I Stability / Temperature range M Variable frequency range
- Temperature range No. | Variable frequency range
. . Stability 200 70C[-30C 10 75°C [40C 10 85C -
No. | Pinterminal No. | W X B £ 20ppm min.
44 3 1 Ve +15ppm| S - B — G + 50ppm mfn.
— — c 9 GND +20ppm| A | G.K,N - - K £ 75ppm min.
+25ppm| B - - G,K N N + 100ppm min.
VG1011 BXK _ 3 out
27.0000M || | & 4 Voo ) _
) E  7100A <| & B Recommended soldering pattern (Unit: mm)
(2]
| — | | — — L
‘ #1 #2 1.3 3.8 1.3
14.0 max.
i [T}
/-" 8 é %
5|~ —
e ©
= s :
Jlos1 £ ‘ 7.62
5.08 g

3.0




Crystal oscillator

VOLTAGE-CONTROLLED CRYSTAL OSCILLATOR

VG-2320SC series

* Thin package of 2mm thickness.
» High accuracy and high reliability due to trimmerless design.
» Excellent shock resistance and environmental capability. d

e Low current consumption by the use of C-MOS IC.

» Operating voltage: 2.7 to 3.3V, Vc=1.5V 1.2V

« Optimal as reference signal source for mobile communications m
equipment. Actual size

Bl Specifications (characteristics)

VG-2320SC SYB
Item gae! Specifications Remarks

Output frequency range fo 12.0000 MHz to 20.0000 MHz

Power source | Max. supply voltage | Voo-GND -0.3Vto +7.0V

voltage Operating voltage Voo 3.0V +0.3V

Temperature Storage temperature Tste -55°C to +125°C

range Operating temperature | Topr -20°C to + 75°C

Soldering condition TsoL Twice at under 240°C whthin 10 sec.

Frequency stability Af/fo +15ppm

Current consumption lop 2.5mA max. No load condition

Variable frequency range Afe +20ppm min.

Control voltage sensitivity 19ppm/ min. Ves1.521.2V

Input resistance Zn 10MQ min. DC Level

Frequency change polarity Positive polarity Ve=0.3 to 2.7V

Duty tw/t 40% to 60% GND Level

Output load condition (fan out) RL/GL 2kQ /10pF

Output level Vep 1.0V min.

Output signal harmonic ratio -5dBc max.

Phase noise -120dBc/Hz max. Offset: 1kHz

Oscillation start up time tosc 4ms. max. Time at Voo=2.7V to be 0 sec.

Aging fa +1ppm max. Ta=25°C, Voo =3V
Three drops on a hard board from 75 cm or

Shock resistance SR. +1ppm max. excitation test with 3000G x 0.3ms x
1/2sine wave in 3 directions

B External dimensions wnit: nmy M Recommended soldering pattern (Unit: mm)
1.3
#4 #3 NO. - _+
A [ —— 1 v D i:
VG2320 SYB % oo
D 13.0000M || |2 | E T
E 6124A o
‘ ?1 #2 ) ~
‘ 13.0 max. B pa
== NERg- f—\
\ EE £ 1@ N
7.62 5 | 8.92 |
I I
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Crystal oscillator

SELECTABLE-OUTPUT PLL OSCILLATOR

MG-7010

e Can output one CPU frequency among 15 selections.

« Reflowable, high-density mounting-type SMD.

e Provided with output enable and stand-by function to allow
low current consumption.

e Using C-MOS IC allows low current consumption and

assures high reliability. m

Actual size
B Specifications (characteristics)

Item Symbol Specifications Remark
Frequency change time trt 10ms max. S0, S1, S2, S3 changing
T T——— f 20 MHz to 120 MHz Vop=4.5V to 5.5V

20 MHz to 80 MHz Vop=2.7V t0 5.5V
Power source | Max. supply voltage | Voo-GND -0.5V to +7.0V
voltage Operating voltage Vb 2.7V 10 5.5V
Temperature | Storage temperature TsTe -55°C to +100°C Stored as bare product after unpacking
range Operating temperature Torr -10°C to +70°C
Soldering condition TsoL Twice at under 260°C within 10 sec. or under 230°C within 3 min.
Frequency stability Af/fo C: +100ppm -10°C to +70°C, Voo=2.7V to 5.5V
Current consumption lop 45mA max. No load condition (fo=120 MHz)
Output disable current loe 25mA max. OE=GND, fo=120 MHz
Standby current Ist 10pA max. ST=GND
Duty tw/t 40% to 60% 1.4V level
High output voltage VoH Voo -0.5V min. lon=-16mA (Voo=5+0.5V)
Low output voltage Vou 0.4V max. lo. = 16mA (Voo=5+0.5V)
Output load condition CL 25pF max. Voo=4.5V t0 5.5V( fo < 80 MHz)
15pF max. Vop=2.7V to 4.5V or fo>80 MHz
High input voltage ViH 2.0V min. ST,0E terminal
Low input voltage ViL 0.8V max. ST,0E terminal
Output rise time trim 4.0ns max. 20% — 80%Voo level
Output fall time trHL 4.0ns max. 80% — 20%Voo level
Oscillation start up time tosc 10ms max. Time at 4.5V to be 0 sec.
Aging fa +5ppm/year max. Ta=25"C, Voo =3.3V or 5.5V
: Three drops on a hard board from 75 cm or

Shock resistance SR. +20ppm max. excitation test with 3P000g x 0.3ms 1/2 sine wave in 3 directions

B Output frequency

Select bit Output frequency (MHz)
100.0 33.33 30.0 120.0 25.0 20.0 70.0 80.0 75.0 66.66 60.0 60.0 50.0 45.0 90.0 40.0
S3 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1
S2 o] o] o] [0] 1 1 1 1 ] o] 0 ] 1 1 1 1
S1 0 0 1 1 0 0 1 1 0] 0] 1 1 0] 0] 1 1
S0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1
B External dimensions (unit mm) I Terminal connection
Terminal Terminal .
- No. symbol Function
|:| |:| |:| |:| |:| |:| |:| 1 S3 Frequency select bit 3
2 GND Ground
D M7010 C oy 4 S0 Frequency select bit 0
o |3 5 S1 Fre i
. quency select bit 1
E 535 6A = Output Enable control
Clock out at “H”
EEEELE e OE high-impedance at “ L "
N Stand by control
10.1+0.2 7 ST “H” = Clock out
“L"="“Llevel”
/ \ - O to 8 Voo Power supply
- o
o | d 13 ouT Clock output
mmm;f“ Jiu 14 S2 Frequency select bit 2
0 05 min. 1
3,9, 10

N.C No connection

11,12




Crystal oscillator

MULTI-OUTPUT CRYSTAL OSCILLATOR

MG-3020

Simultaneous output. (1/1, 1/2, 1/4, 1/8 and 1/16 output frequency ratio)
Builtin cylindrical-type AT-cut crystal unit assures high reliability.
DIP 14-pin plastic package allows automatic mounting.

External clock select function, dividing circuit reset function and
1/2 divider select function.

Actual size
B Specifications (characteristics)
Bl Absolute Max. rating B Terminal connection
Item Symbol Rating
Supply voltage Voo -0.5V to +7.0V 14 13 12 11 10 9 8
Input voltage Vi -0.5V to Voo +0.5V ..
Output current lo 30mA max.
Storage temperature | Tsta -55°C to +100°C O
. " Under 260°C within 10 sec. (lead part)
Soldering condition [ Tsoc ) CJ J J CJ CJ T 1
Package should be less than 150°C 1 2 3 4 5 6 7
l Operating range
X Terminal Pin No. Function
Item Symbol g Unit Voo 14 +5V power supply
i GND 7 GND
Min. Typ. Max. OUTH 8 1/1 source frequency
Operating voltage | Voo 4.5 5.0 5.5 \Y oUT2 9 1/2 source frequency
0OUTs 10 1/4 source frequency
OUtpUt current lo 16 mA OUT4 11 1/8 source frequency
Operating temperature| Topr -10 25 70 °C 0UTs 12 1716 source frequency
" Four 13 Source frequency
Output load condition | C. 15 pF
When this pin is made L, the external clock is selected
CSEL 4 (pull-up resistor incorporated)
[ | Frequency characteristics EXC 5 External clock pulse input pin
oscillation source frequency is 17.7340 to 40.000 MHz RESET 3 (Ul o4Btor meorporated)
fem __fSymbol]  Specification Remarks TS : e o)
Frequency stability | Af/fo +100 ppm -10t0 +70°C NG 1 and 2 NC is not connected internally
. When the power switch is turned on in RESET L level mode, please note that all output
Aging fa +5 ppm/Y ](TI?S?Z%EH Voo =5V becomes high impedance. To resume normal operation, disable the RESET terminal.
Irsty
B Block diagram
1 1 1/2SEL C  CSEL
B External dimensions (Unit: mm) AN
) 19.8 max. )
‘ ‘ Oscillation
i R e Y e s O e Y e O circut
Dividing Clock
ratio pulse
E MG3020 1120A + select selet Synchvonous countr
2 _J—> circuit circuit ]
(0 32.0000MHz C 112 dider
S S [ B Dy I |
7.62 L
/ \ 3 / \ voo O
E 1 I
Cg
W W w W M w ” Ts r e /\ Output circuit
1 1 E ; $35}0 0.25 w00 é utput circui
A S
! 15.24 ! A
b 1 RESET Four OUT 0ouT2 0UTs OUTs 0UTs
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Crystal oscillator

SELECTABLE-OUTPUT CRYSTAL OSCILLATOR

SPG series

» Capable of selecting 57 varieties of frequency output.
+ Low current consumption.
» Easy to mount DIP 16-pin package.

Actual size
B Specifications (characteristics)

Item Symbol Specifications Remarks
Model name 8640AN| 8640BN| 8640CN | 8650A | 8650B | 8650C | 8650D | 8650E | 8651A | 8651B | 8651E
Oscillation source frequency fo 600kHz| 1MHz | 768kHz | 60kHz [100kHz | 96kHz |153.6kHz |32.768kHz| 60kHz | 100kHzZ | 32.768KHz | five sabia in e maxe page ©
Power source| Max. supply voltage | Voo-GND -0.3V to +7.0V
voltage Operating voltage Voo 5.0V+0.5V
Temperature | _Storage temperature Tste -55°C to +125°C -30°C to +80°C
range Operating temperature| ~ Topr -10°C to +70°C -10°C to +60°C
Soldering condition (lead part) TsoL Under 260°C within 10 sec. Package should be less than 150°C
Frequency tolerance Af/fo +100ppm [ +50ppm £5ppm O Vop=5V, Ta=25°C
Frequency temperature characteristics +10/-120ppm Vop=5V
Frequency voltage characteristics +20ppm] +f0ppm] +20ppm | +10ppm +5ppm Vop=4.5 t0 5.5V
Aging fa +5ppm/year max. +3ppm/year max. | \ipp=5V, Ta=25°C, first year
Current consumption lop | 1.0mAmax.] 2.0mAma. [ 15mA max 0.5mA max. No load condition

1 Frequency tolerance of 8651 system shows the value guaranteed at the time of shipment.
B Electric characteristics  Voo=5V0.5V, Ta=-10t0 70°C CL<15pF @ Divider IC (without quartz crystal)

Item Symbol | Min.| Typ. | Max.| Unit Remarks Iltem Symbol Specifications Remarks
L. input voltage ViL 0 0.8 v Model name 8650 0
H. input voltage Vie | Voo-1.0 Voo Input clock frequency 1 MHz max.
L. input current (Reset) IRL -30 -5 Reset=GND Current consumption lop About 2 mA No load condition
H input current (Reset) IRH 0.5 Reset=Vpp
L. input current | UA B RESET timing
(input terminal except for Reset) L] 05
H input current RESET timing thw Duty=B/A x100 [ %]
(input terminal except for Reset) I 5 30 lo=1.6mA RESET
L. output voltage Vol 04 lor= -40pA 50%
H. output voltage Vou | Voo-1.0 Vor=0.4V
L. output current loc 1.6 mA | Vor=Voo-1.0V Output waveform v
H. output current lon -40 | MA 80%Voo R ——®
Output rise time trin 30 | 60 ns 1/2Vo0
Qutput fall time tTHL 25 | 50 ] 20%Voo Vss
Duty 20 60 | % | Saadie v | Vo
Min. reset pulse width trw 1.0 tTHL tTLH tr te B tw
Reset delay time tr 1.0 ps A
Reset release synchronous error te e tw 02
External signal input frequency Fin ™ Hz . . )
e L L o 05 us | 8640N only M External dimensions (Unit: mm)
Oscillation start up time tosc 0.2 1 S 3
01 to=oscillation source cycle. 02 tw=1/2 cycle of preset frequency. k S =
O3 For more than 1ms until Vbp=0 — 4.5V. Time at 4.5V is to be 0.
. 2 P B
B Block diagram e SPG8650
EPSON 0103B
EXC. CSEL. FiESET TEST CLOCK ENABLE Fj_\ESET TEST & A b o i e s [ e v i
g % 5 % 20.5 max. |
11t0 110" ,
11110112 Ato1n2| |11to170
| Program [ | (Il/rL;or;r/r?) out Program [~ | Program >® ouT i . / \
Divider D Divider Divider 2t =
E|E
E ,;1:
FOUT CTL1to3 CTL4to6 CTL1to3 CTL4to6 P S
SPG-86500 only 17.78
) 8650D Pull-up and pull-down resistance 400 KQ (typ.)

Y|



Crystal oscillator

B Terminal connection Bl 8650A 8651A
f CTL4 0 0 0 0 1 1 1 1
No. [ Pin terminal| No. [Pin terminal Set terminal e o0~ 1 1 0 | o 1 1
1 NC | 16| Voo CTL1 |cTL2 [o3¥ o 1 0 1 0 1 0 1
16 15 14 13 12 11 10 9 2 CTL3 15 NC 0 0 0 60K | 6.0K | 600 60 6.0 |[0.6 0.06 |0.006
[\ [\ [\ [\ [\ [\ [\
3 CTL2 | 14 | RESET 0 0 1 6K | 600 60 6 0.6 | 0.06 |0.006 (0.0006
4 CTL1 13 |NC (CSEL) 0 1 0 30K | 3.0K | 300 30 3.0 |03 0.03 0.003
5 CTL6 12 [NC (EXC) 0 1 1 20K | 2.0K | 200 20 20 (0.2 0.02 10.002
6 CTL5 11 FOUT 1 0 0 15K | 1.5K | 150 15 1.5 [0.15 [0.0150.0015
7T 7 T V7 7 7 7 I 1 0 1 12K | 1.2K | 120 12 1.2 | 0.12 |0.012(0.0012
12 3 4 5 6 78 7| CTL4 110 TEST 1 1 0 | 10K |1.0K | 100 | 10 | 1.0 |04 ]0.01 [0.001
8| GND [ 9] oOuT i 1 1 5K | 500 | 50 | 5 | 05 |0.05 |0.005 [0.0005
() shown 8640N only
For 8650 0 M 8650B 8651B
NC: Do not connect to the external teminal. 11.NC 12.CLOCK 13. ENABLE CTia 0 0 0 0 1 7 7 7
Set terminal
B Explanation of terminal B L e
(@)CTL1t06: Programs dividing ratio. (pull-down resistor incorporated.) 3 E CTLS ek ke T
(b) OUT : Output frequency preset by CTL1 to 6. (refer to the procedure for 0 0 1 TO0K K700 10 1 1770 (/700 [i/1000
setting output frequency) - 0 T [0 50K| 5K| 500 | 50 | 5 | 1/2 [1/20 |1/200
(c) FOUT : Constantly outputs the oscillation source frequency of builtin 0 1 1 333K 33K[3333 [ 333 [ 333 | /3 (1730 117300
crystal unit. 7 0 0 25K | 25K | 250 | 25 | 2.5 | 1/4 [1/40 |1/400
(d) RESET : Stops output at RESET= “L". 7 0 1 20K| 2K| 200 | 20 | 2 | /6 [i/50 |i/500
_ (pull-up resistor incorporated.) ] ) 7 1 0 | 166K| 1.6K|1666 | 166 | 1.6 | 1/6 |1/60 |1/600
(e) TEST: Used for the input terminal for testing. When CTL4 is H, 1 1 1 83K 8333 | 833 83 083 142 17120 i/A200

output will be 1000 times larger than the preset value at
TEST=“H". (pull-down resistor incorporated.)
(f) EXC (8640N only) :  Serves as input terminal when using an external clock by B 8650E 8651E

changing to the builtin oscillator. . CTL4 0 0 0 0 1 1 1 1

Effective only when CSEL is H. Setterminal —emrem—) 0 1 1 0 0 1 1
(g) CSEL (8640N only) : When this terminal is made H, the external clock is selected. CTL1 [ CTL2 |36 o 1 0 1 0 1 0 1

(pull-down resistor incorporated.) 0 0 32768 | 3276.8 | 327.68 | 32.768| 3.276 | 0.3276 | 0.032760.00327

3276.8 | 327.68 | 32.768 | 3.276 | 0.327 | 0.0327 | 0.00327 {0.00032
16384 | 1638.4 | 163.84 | 16.384| 1.638 | 0.1638 | 0.016380.00163
10922.6 | 1092.26 | 109.226] 10.922| 1.092 | 0.1092 | 0.01092 {0.00109
8192 | 81.92 | 8.192 | 0.819 | 0.0819 | 0.00819{0.00081
6553.6 | 655.36 | 65.536 | 6.553 | 0.655 | 0.0655 | 0.00655 |0.00065
5461.3 | 546.13 | 54.613 | 5.461 | 0.546 | 0.0546 | 0.00546 |0.00054
2730.6 | 273.06 | 27.306 | 2.730 [ 0.273 [ 0.0273 [ 0.00273 [0.00027

(Note) Treatment of empty terminals. When RESET terminal is not used, this should be connected to Voo,
and when TEST terminal, CSEL terminal, and CTL 1 to 6 terminals are not used, to GND.

B Explanation of terminal (8650 O)
(a) CLOCK: Clock input (max. 1 MHz) (b) ENABLE: Be sure to connect to Vop

Setting of divider output

Y QU iy g e ] k=] =)
JurY e =1 Y =Y =)
=l o] =|o|=|o|l=|o

oo

=

|

R~

CTL1 CTL2 CTL3 Diygﬁgg CTL4 CTL5 CTL6 Di;/aigl?g Note: Lower digits are omitted.
0 0 0 11 0 0 0 11 (1/11)
0 1 0 1/2 0 1 0 1710 (1/2) B 8640CN
0 1 1 1/3 0 1 1 [1noaer T
1 0 0 174 1 0 0 A0 (12)" CTL1 CTL2 CTL3 CTL4 CTL5 | CTL6 Output frequency example.(fo/‘FG)
1 0 1 5 1 0 1 0 (12 0 0 0 0 0 0 768 kHz 48000bits/sec.
1 1 0 1/6 1 1 0 1/10°(1/2) 1 0 { o 153.6 9600
1 1 7 T2 1 1 7 oy 0 0 1 0 0 0 76.8 4800
o 1 0 1 0 0 0 1 38.4 2400
0="L" 1="H (1 )8650D 1 0 0 0 0 1 19.2 1200
Setting of output frequency
Bl 8640AN (unit: Hz @ 8650C
Set terminal |CTL4] 0 0 0 0 1 1 1 1 CTL1 | CTL2 | CTL3 | CTL4 | CTL5 | CTL6 | Outputfrequency | Gamorace compar
CTL5 | o 0 1 1 0 0 1 1 0 0 0 0 0 0 96.0 kHz | 6000bits/sec.
CTL1 [CTL2 CTLSCTLG 0 1 0 1 0 1 0 1 1 0 1 0 0 0 19.2 1200
0 0 0 |600K | 60K | 6K | 600 | 60 | 6.0 |0.6 |0.06 0 0 1 0 0 0 9.6 600
0 0 1 60K | 6K | 600 | 60| 6 | 0.6 [0.06 |0.006 0 1 0 0 0 1 4.8 300
0 1 0 |300K|30K | 3K | 300 30 |30 [03 [0.03 0 1 1 0 0 1 3.2 200
0 1 1 [200K [ 20K | 2K | 200 | 20 [ 20 [0.2 |0.02 1 0 0 0 0 1 2.4 150
1 0 0 [150K | 15K [1.5K | 150 | 15 | 1.5 [0.15 |0.015 1 1 0 0 0 1 1.6 100
1 0 1 [120K [ 12K [1.2K | 120 | 12 [ 1.2 [0.12 [0.012 1 1 1 0 0 1 0.8 50
1 1 0 [100K [ 10K | 1K | 100 | 10 [ 1.0 |01 [o0.01
1 1 1 50K | 5K | 500 | 50| 5 |05 |0.05 [0.005] M 8650D
H 8640BN CTL1 | CTL2 | CTL3 | CTL4 | CTL5 [ CTL6 | Outputfrequency | Seampiercrorta)
CTL4| o 0 0 1 1 1 1 g 0 0 0 0 0 153.6 kHz | 9600bits/sec.
Set terminal CTL5 0 0 1 7 0 0 1 1 0 0 0 0 0 1 76.8 4800
CTL [CT2 oy 0 | 1 | 0 | 1 | o0 | 1 | o | 1 g 8 g g 1 ? ?g‘z‘ f;gg
0 0 0 iM | 100K| 10K| 1K [ 100 | 10 1 [ 1/10 -
0 0 | 1 |100K | 10K| 1K| 100 | 10 | 1 |1/10 |1/100 0 0 0 i 0 0 9.6 600
0 1 0 | 500K | 50K| 5K| 500 | 50 | 5 |1/2 | 1/20 0 0 0 1 0 1 4.8 300
0 1 1 [3333K [33.3K | 3.3K|333.3 | 33.3 | 3.33 |1/3 | 1/30 0 1 1 1 0 0 3.2 200
1 0 0 [250K | 25K] 25K] 250 | 25 [ 25 [1/4 | 1/40 0 0 0 1 1 0 24 150
1 0 1 200K | 20K| 2K 200 | 20 2 [15 [ 1/50 1 1 0 1 0 0 1.6 100
1 1 0 [1666K |16.6K| 1.6K|166.6| 166 | 1.6 |1/6 | 1/60 0 0 0 1 1 1 1.2 75
1 1 1 [ 833K | 8.3K|833.3]| 83.3 | 8.3 |0.83 [1/12 |1/120 1 1 1 1 0 0 0.8 50
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Real time clock module

SERIAL-INTERFACE REAL TIME CLOCK MODULE

RTC-4513

* Builtin crystal unit allows adjustment-free efficient operation.
* Using a serial interface, controllable only three signal lines.
» Automatic leap year correction.

» 30 second adjustment, available.

» Wide operating voltage from 2.7V to 5.5V.

Actual size

B Specifications (characteristics)

B Absolute Max. rating B Terminal connection
Iltem Symbol | Condition Min. Max. Unit
Power source voltage Voo Vopo-GND 7.0
Input voltage Vin -0.3 \Y 1413121110 9 8 No. | Pin terminal | No. |Pin terminal
Voo+0.3 1 N.C 14| NC
Output voltage Vour |:| |:| |:| |:| |:| . .
2 DATA | 13| CLK
Storage temperature | Tste -55 +125 C 3| STDP | 12| CE
D 4 N.C 11 N.C
5 N.C 10 N.C
] 6 Voo 9 GND
B Operating range HOdHdHHHH 7| ne |8 ne
- - 12 456 7
Item Symbol Condition Min. | Typ. | Max. | Unit
Operating voltage Voo 2.7 5.0
5.5 Vv
Date holding voltage Vewk 2.0
Operating temperature Topr -40 +85 °C
B Frequency characteristics
Item Symbol Condition Range Unit
Frequency tolerance Af/fo Ta=25°C, Voo=3V 0+25
ppm
Frequency temperaturel  Top -10to +70°C +10/-120
f-V characteristics fv Ta=25C, Voo=2.0 t0 5.5V +5 ppm/V
Aging fa First year Ta=25C, Voo=3V/ ppm/year
_ o B External dimensions (Unit: mm)
B Electrical characteristics
Iltem Symbol Condition Min. | Typ.| Max.| Unit _
“H” input voltage Vin — 0.8Vop v |:| |:| |:| |:| |:| |:| |:|
“L” input voltage Vi — 0.2Voo R4513 o
Input leak current 1 It Vin=Voo/GND (CE,CLK 11 D 3 3
P (2 A E 607 6A =
Input leak current 2 L2 Vin=Voo/GND (DATA) 1010
“L” output voltage 1 VoLt lo=1mA (DATA) 0.2Voo H H H H H H H
“H” output voltage Von lo=-400pA (DATA) |0.8Vop Y, 01202
L 1£0.
“L” output voltage 2 Vo2 lo=1mA (STD.P) 0.2Voo
0ff leak current lorL Vo=V 100 : =
Current consumption 1 | o1 | Voo=5V, Vi (CE) =0V 100] 20| QAAAAAART |-
Current consumption 2 | loo2 Voo=3V, Vin (CE) =0V 25| 50
Current consumption 3 |  loos Voo=2V, Vi (CE) =0V 1.0 | 20




Real time clock module

B Register table

Address Register Ds b Do ;
o [Az A | A0 | symbol (MSB) ? D1 (LsB) AT TG
0 0 0 0 0 Sq s8 s4 s2 s1 0to9 1-second digit register
1 0 0 0 1 S1o 0 s40 s20 s10 0to5 10-second digit register
2 0 0 1 0 Ml1 mi8 mi3 mi2 mit Oto9 1-minute digit register
310 (o0 1 1 Ml fr mi40 mi20 mi10 0tos 10-minute digit register
4 0 1 0 0 H1 h8 h4 h2 h1 0to9 1-hour digit register
5 0 1 0 1 H1o fr pm/am h20 h10 0to1,2 10-hour digit register
6 0 1 1 0 D1 ds d4 d2 d1 0to9 1-day digit register
7 0 1 1 1 D1o fr O d20 d10 0to3 10-day digit register
8 1 0 0 0 MO+ mo8 mo4 mo2 mo1 0to9 1-month digit register
9 1 0 0 1 MO1o fr m] mo10 O0to1 10-month digit register
A 1 0 1 0 Y1 y8 v4 y2 y1 1-year digit register
0to9
B 1 0 1 1 Y1o y80 y40 y20 y10 10-year digit register
C |1 [1 0 0 w fr w4 w2 wi 0to6 day of the week register
D |1 |1 0 1 CD 30ADJ IRQ-F CAL/HW HOLD Control register D
E 1 1 1 0 CE 1 t0 INT/STND MASK — Control register E
F 1 1 1 1 CF TEST 24/12 STOP RESET Control register F
B Switching characteristics
ltem Symbol | Condition Min. Max. Unit B Timing chart
CLK “H” time twh
300
CLK “L” time twi
twe t t t
CE setup time tos 150 toks ) tos " it o
CE hold time ton 200 CLK
CE recovery time ter — 300 — I I
CLK setup time teks ns
20 / 3
CLK hold time toke CE 7 I
Write data setup time tos
. . 50 ter
Write data hold time toH
Read data delay time tro CL=50pF 250 @® Write mode
Read data disable delay time trz — 100 tDS tDH
CLK rise time/fall time trr 20
. CLK
B Block diagram \ l
:I-L_ 0sc Clock Control register DATA ><: :><
T_| & calender CcD,CE,CF
STD.P
oL ) f
Voo I ® Read mode
7-,/; tRF tRD tRF
Decoder — e
GND
A /
T CLK
DATA
L G OR » Data buffer Address counter Hiz
DATA >Z
CLK T T CE | tRZ
>< L
CE T I
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Real time clock module
SERIAL-INTERFACE REAL TIME CLOCK MODULE

RTC-4543

« Builtin crystal unit allows adjustment-free efficient operation.
« Automatic leap year correction.

» Output selectable between 32.768 KHz/1 Hz.

e Operating voltage range: 2.5V to 5.5V.

» Supply voltage detection voltage: 1.7+0.3V.

e Low current consumption: 1.0 pA/2.0V (Max.)

Actual size

B Specifications (characteristics)

B Absolute Max. rating B Terminal connection
Item Symbol | Condition Min. Max. Unit
Power source voltage Voo Voo-GND 7.0 ® RTC-4543SA
Input voltage Vin -0.3 Vors0.3 Vv 141312 1110 9 8 N10 45G4,\;|5§A 45|:|;3CSB
Output voltage Vour — |:| |:| |:| |:| |:| |:| |:| ) o N:C
Storage temperature Tsta -55 +125 C 3 CE NC
4 FseL N.C
. D 5 WR Foe
B Operating range 6| For WR
ltem Symbol Condition Min. Max. Unit H H H H H H H v N.C FsaL
123 456 7 8 N.C CE
Operating voltage Voo 2.5 55 v 9 VoD GND
Date holding voltage | Veik — 1.4 ' ® RTC-4543SB 10| CLK Four
. 1 DATA DATA
Operating temperature Torr -40 +85 °C El 1716 18 El 1|:|3 El El 1|:[|) 121 N CKL
13 N.C N.C
14 Four Voo
B Frequency characteristics 15| — N.C
16 — N.C
Iltem Symbol Condition Range Unit © _
EEEEEEELELE . g
Frequency tolerance Af/fo Ta=25°C, Voo=5V 5+23 D23 156789 8] — N.C
Frequency temperature [ T, . ppm
characteristics op -10to +70°C +10/-120
Frequency voltage f Ta=25°C, Voo=2.0t0 5.5V | =2 ppm/V : :
Chataclonstios ! ” B External dimensions (Unit: mm)
Oscillation start time tosc Ta=25°C, Voo=2.5V 3 s _
o . . a5 Vo) s ® RTC-4543SA (SOP 14-pin)
ging a irst year Ta=25C, Voo=5 E ppm/year BHEEEBERA
M DC characteristics (Voo=5V+0.5V, Ta=-40 to 85°C) é R4543 B s
Item Symbol Condition Min. | Typ. | Max. | Unit E 6076A ~
“H" input voltage Vin | WR, DATA, CE, CLK, |0.8Vop — 1 HHHHHHD
“L” input voltage Vi Foe,FseL pins _ 0.2Vop 101202
Input off-leak current | lorr | WR, CE, CLK, For,Fse. pins 05 | pA S
“H” outout volt Vont_| Voo=5.0V 4.5 . é ; pod - IR X
OUIULVOTAge  17yo ), TVop=3.0V | los=-1.0mA | 25 | — v 3
oo Vo1 | Voo=5.0V | DATA, Fout pins | 05 ,
L" output voltage Vorz [Voss3.0V 038 ® RTC-4543SB (S0P 18-pin)
Output leak current |22t [Vour=B.8V) pyry pins | -1.0 1.0 | pA HHAAAHAAAR
loze | Vour=0V
Supply defection voltage | Vor — 14 [ 17 | 20 R4543 B <3
Output load conditions |—C- Four pin 30 pF(max.) v o E 607 6A 2
N ol S EE .
1 [ loor | Voo=5.0V - 15 130
2 [ oo [Ven=30v| OESL Pt 10 | 20 114202
Current 3| toos [Vooz20v| 05 [ 1o ] .
consumption 4| looa |Voo=5.0V | CE='L',Foe="H" | ~— [ 4.0 [ 10.0 W
5| loos | Vop=3.0V Fser="L" 2.5 6.5
6 | loos | Voo=2.0V |No load on the For pin 15 4.0
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Real time clock module

B Register table

MSB
Seconds (0 to 59) | FDT | s 40 | s 20 | s 10 | s8 | s4 | s2 | sl |
Minutes (0 to 59) | ] | mi 40 | mi 20 | mi 10 | mi 8 | mi 4 | mi 2 | mi 1 |
Hour©to23) | o | o | n2 | nio | ns | na | n2 [ n1 |
Day of the week (1 to 7) | O | w4 | w2 | wl |
paytto3) | o | o | d20 | d10 | d8 | 44 | d2 | d1 |
Month (1 to 12) | ™ | O | O | mo 10 | mo 8 | mo 4 | mo 2 | mo 1 |
year (0 to 99) | y 80 | y 40 | y 20 | y 10 | y8 | y4 | y2 | yl |
FDT bit: Supply voltage detection bit. Obit: Any data may be written to these bits. TM bit: Tast bit Always set this bit to "0".
B Switching characteristics B Timing chart
(Ta=-40 to +85°C, CL=30 pF)
Voo= 5V+ 10% | Voo= 3V+ 10% ) ® Dataread
Item Symbol Unit
Min. Max. Min. Max. tee
CLK clock cycle t ok 0.75 7800 1.5 7800 WR t T o
GLK high pulse width o s N
CE tn
CLK low pulse width towe 3900 3000 | M gt teen “\:2(
0.375 0.75 trev
CE setup time t ces CLK
— teLkH| -
CE hold time t cen — — okt toz =
CE enable time toe — 0.9 — 0.9 s DATA—C>< X X X X X
Write data setup time tso 0.2 o
0.1 — us
Write data hold time tho _ 0.1
WR setup time twas 100
100 ns .
WR hold time twan ® Data write
DATA output delay time t pata 0.2 0.4 . toe
— H
DATA output floating time tor 01 0.2 WR J s
Clock input rise time tn 50 100 CE - 0 twrr
Clock input fall time tr — - . toen os]
- tees trev
Four rise time te CLK /_#\_/ M
Fourfalltime t " . )
ouT 12 [CLKL
100 200
Disable time Ci=30pF| ¢, DATA X X X X
Enable time tx tso tho
Four duty ratio Duty | 40 60 40 60 %
— ® Fourt
Wiait time trev | 095 — 1.9 — s
ti2 tH
M Block diagram 7
Fout
32.|7]68 kHz
|_| l—l | tr2
Oscillator—>1 Divider | Clock and calendar ~ t
I Duty=%-x 100 [%]
Four ® Disabled and Enabled
FsEL Output
controller Shift register ~
Foe Enabled
FOE — ViH
Disabled
DATA Voltage Vil
> txz
CLK 110 detec?er Control ST ST ST
WR controller circuit / \ N A
CE Four High impedance
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Real time clock module
SERIAL-INTERFACE REAL TIME CLOCK MODULE

RTC-4553

Builtin crystal unit allows adjustment-free efficient operation.

The small package makes high-density mounting possible. (SOP 14-pin)
Automatic calendar function (year, month, day, day of the week, hour, minute,
second).

Automatic leap year correction. (up to 2099)

Builtin 30 x 4-bit S-RAM.

High-speed access.

Reference pulse output. (1024 Hz, 1/10 Hz)

Low current consumption. (1 pA typical)

Similar mounting method to that used for universal type SMD IC. ) m
Actual size

B Specifications (characteristics)

B Absolute Max. rating B Terminal connection
i Symbol | Condition Min. Max. Unit 141312 1110 9 8 No. | Pin terminal | No. |Pin terminal
Supply voltage Voo Voo-GND +6.0 |:| |:| |:| |:| |:| 1 @ 14| TPour
Input voltage Vin  [Sw,SCK WR, TS, CS1|  -0.3 v 2| WR 18/ Sour
Voo+0.3 3 SIN 12| CSt
Output voltage Vour Sour, Trout D 4| SCK | 11| CSo
Stored without 12 3 5 L1 10 L5
Storage temperature Tsta tape & reel -55 +125 C 6 L2 9 L4
Soldering conditions | Tso. Twice at under 260°C within 10 sec. or |:| |:| H H H H H 7 L3 8| Voo
under 230°C within 3 min. 1 23 456 7
. L1 to L5 are test pin. Do not connect them to any terminals.
B Operating range
Item Symbol | Condition | Min. | Typ. | Max. | Unit B External dimensions (Unit; mm)
Operating voltage Voo 2.7 5.0 55 "
Operating temperature Torr -30 — +70 °C |:| |:| H |:| |:| H |:|
B Frequency characteristics D R4553 A
23
Item Symbol Condition Range Unit E 6496
o 5+5
Ao | Ta=2sC, | AA HHHHHHH
Frequency tolerance Vop=5V A 510
: B 5+20 ppm 10.1£0.2
Frequency temperature To Ta=-10t0 70°C, Voo=5V +10 i
characteristics " |Reference at 257C -120 - S
N
Frequency V0|tage fv Ta=Fix, Voo=2 to 5.5V Ir' I_I I_I I_I I_I I_I I_I '7‘ i
characteristics Reference at 5V +5
) Ta=25°C, Voo=5V,
Aging fa a f?rst ye:lDr ° ‘;%ranr/
B DC characteristics
® Vop=5V+10% (GND=0V, Ta=-30°C to +70°C) ® Vop=3V+10% (GND=0V, Ta=-30°C to +70°C)
Item Symbol |  Condition | Min. | Typ. | Max. | Unit ltem Symbol |  Condition Min. | Typ. | Max. | Unit
Data holding voltage VoH — 2.0 5.5 Vv Data holding voltage VoH — 2.0 3.3 Vv
. Iop1 SCK=500 kHz 100 Iop1 SCK=300 kHz 100
Current consumption — — HA Current consumption p— — WA
Ipp2 SCK=DC 1.0 3.0 Iop2 SCKk=DC 1.0 3.0
Von lon=-400pA  |Vop-04 — Von lon=-400pA  |Voo-0.4 —
Output voltage v Output voltage v
Voo lot=1.6mA — 0.4 VoL lo.=1.6mA — 0.4
lozn Vour=5.5V 20 20 A lozn Vour=3.3V 20 WA
Off leak current -2. . H -2. 2.0
lozL Vour=0V il lozL Vour=0V
Vin 4/5Vo | — — v ViH 4/5Von| — —
Input voltage — — Vv
put vortag Vit — 1/5 Voo Input voltage Vi — 1/5 Voo
I Vin=5.5V ”0 20 | uA I Vin=3.3V 20 A
Input current -2. . -2. 2.0 u
p I VineOV Input current I VineOV
Oscillation start-up time Tosc Ta=25°C — 3.0 s Oscillation start-up time Tosc Ta=25°C — 3.0 s

a7



Real time clock module

B Register table

Address MODE 0 . MODE 1 MODE 2
Register Counter control register User RAM Domain 1 User RAM Domain 2
As| Ao | Ai[ Ao Symbol | Ds D2 D1 Do Register name Ds | D2 | Di | Do | Ds | D2 | Di | Do

of0jojofo] & Se S4 S St | 1-second digit register RAs | RA2 | RA1 | RAo | RAes | RAcz| RAsi| RAso
1| o0fo0]] 0] 1 S1o 0 Sao S20 S1o 10-second digit register RA7 | RAs | RAs | RAs | RAe7 | RAes| RAes| RAes
2 0]J0f[1] 0| Mh mis mia miz mit | 1-minute digit register RAi | RAo | RAs | RAs | RA7 | RA7| RAse| RAes
31 ofO] 1] 1 Ml1o 0 Miso mi2o mito | 10-minute digit register RAws | RA4 | RAts| RA1wz | RA7s | RA7a| RA7| RA7
41 0/1]o0] 0 H1 hs ha h2 h1 1-hour digit register RAts | RA1s | RA17 | RAtws | RA7e | RA7s| RA77| RA7s
51 0[1]o0f 1 H1o PM/AM 0 ha2o h1o 10-hour digit register RA2 | RA2 | RAz1 | RAz | RAss | RAsz| RAsi| RAso
6(0[1[1]0 w 0 w4 w2 wi | Day of the week digit register | RA»7 | RAzs | RAss | RAzs | RAs7 | RAss| RAss| RAss
[ I L I L de da dz di | 1-day digit register RAst | RAw | RAxs | RAz | RAst | RAso| RAss| RAss
8|1 1] 0f0f0) Duw 0 0 do dio | 10-day digit register RAss | RAsi | RAss | RAsz | RAss | RAss| RAss| RAe
9| 1|0 of 1 MO+ mos moa moz mot 1-month digit register RAso | RAss | RAs7 | RAss | RAsa | RAgs| RA97 | RAgs
Al 1] O] 1] 0] Mo 0 0 0 moio | 10-month digit register | RAss | RAs | RAs1 | RAsw | RAtos | RAi2| RA101| RAioo
Bl 1] O 11 Y1 ye ya y2 yt | 1-year digit register RA47 | RAss | RAss | RAu | RAto7 | RAtos| RA1s| RAtos
Cl 1100 Yo Yeo Y40 Y20 yio | 10-year digit register RAsi | RAso | RA4 | RAss | RAw1| RAtto| RAtos| RAtos
p| 1[1]of1 Ct TPS | 30ADJ | CNTR | 24/12 | Control register 1 RAss | RAss | RAss | RAs2 | RA1s | RAwa RAns| RAm2
E| 1] 1 110 Ce BUSY PONGC — O Control register 2 RAss | RAss | RAs7 | RAss | RAt1o| RA1s| RA117| RAtts
Fl 1] 1 1] 1 Cs SYSR TEST MS1 MSo | Control register 3 Same as MODE 0 Same as MODE 0

Note: O TEST bit should be “0”.
B Switching characteristics (Ta=-30°C to +70°C, Voo=5V+10%, GND=0v) B Timing chart

Item Symbol | Condition | Min. | Typ. | Max. Unit o
CSo 90% ———
SCK input frequency fsck — 500 kHz 0% 1
\!
SCK “L” time twsckL — — | —
T e SCK —————— 90% —_—
SCK “H” time twsckH 1.0 10% / N \
SCK pause time tes . —’ —
— - twekL  wekH tHes
CSo setup time tscs 0
— = 1/f ek 90%
CSo hold time tHes 0.5 us S y
Si data setup time tsp B . 100/# [ < """
Siv data Hold time tho ’ tso tho
— - : _ -
WR setup time SWR 1.0 o }< K
WR hold time tHwr 0.5 | |
t
Sour delay time toso 150 | 500 90% SWR t HWR
CSo, and €S+ enable to Souroutput | toszt Sor T NN AN T :><: 3
CSodisenable to Sour high Z tosz2 Ci=100pF | — | _ | 400 ns BT tosz2
CS1 enable to Sour output topz1 &
CS1 enable to Sour high Z topzz \
. SCK
B Block diagram o\ / - m \ @ /
32.768 kHz Day tes
Ing Sec.[Min.|Hou.| of [Day|Mon.|Year
0SC Counter Week| o
OJIIIIIII R S—
Thoir < | Output o
TPour control Control [ Control | Control RAM 30%
register [ register | register (120bit) Sour 10%
1 2 3 E—
I I I I t bso
Sour<—| Output control |
—
0% .. N\
SCK— Cs —/ 10%
Smw—>| |nput [ | Shift register 90% g
TPour ———— 10% ="
cS1—>| control { ° 10%
CSo— Control circuit — Corz T o
WR—> 1
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Real time clock module

I C-BUS COMPATIBLE REAL TIME CLOCK MODULE

RTC-8583/8593

* Builtin crystal unit. Adjustment free with 10pF external capacitor.

+ Small package (SOP 14-pin).

» Three mode operations: internal crystal oscillation, external 50 Hz
clock and event counter.

+ I'C-Bus interface compatible.

¢ Builtin 240 x 8 bit S-RAM available (RTC8583).

+ Alarm and timer functions available.

+ Wide operating voltage range 2.5V to 6.0V.

+ Wide data hold voltage range 1.0V to 6.0V.

« Low current consumption (RTC8593, 1.0pA typical). G
B Specifications (characteristics) The I C-Bus is a trademark of Philips Electronics N.V.
B Absolute Max. rating B Terminal connection
Item Symbol | Condition Min. Max. Unit
Supply voltage Vob Voo-GND 0.8 +7.0 [ J RTC'8583/8593(SA) No. | 8583 | 8593 |8593SB
-0. Vv
Input voltage Vin Voo+0.8 141312 1110 9 8 ] GND1 | N.C NG
: 2 | scL | scL | Ne
Input current li 10 mA |:| |:| |:| |:| |:| |:| |:| 3 | GND2 | SDA | NC
Output current lo 4 SDA | N.C N.C
5 5 | NC | GND | NC
Storage temperature Tste -55 +125 C D 6 N.C | 0SC1 | N.C
B Operating range 7 | A0 | NC | NC
8 | 0SC1 | N.C |RESET
Iltem Symbol Condition Min. Max. Unit H H H H H H 9 N.C |RESET | GND
Operating voltage Voo 25 1234567 10 | NG NG | SDA
- 6.0 v 11 Voo Voo SCL
Data holding voltage Veik 1.0 ® RTC-8593SB 12 | NG NG | INT
Operating temperature | Toer -30 +70 °C 18 17 16 15 14 13 12 11 10 13 | NC | NC | Voo
14 | INT | INT | 0SC1
External capacitor Ce 10+5% pF |:| |:| |:| |:| |:| |:| |:| 15 N.G
. 16
B Frequency characteristics - mg
Item Symbol Condition Max. Unit O 18 N.C
_o5° — A 5220
Frequency tolerance | Af/fo Ta=25°C, Voo=5V B nig0 |:| |:| |:| |:| |:| |:| |:| |:| |:|
Frequency temperature Ta=-1010 70°C, Vop=5V| +10
ChATACIOHSHiCS. Ton o -120 ppm 123 456789
Frequency voltage fyv Ta=25°C, Voo=2.0 to 6.0V +3
characteristics
Oscillation tosc Ta=25°C, Voo=5V 3 s . .
start-up time IR B External dimensions (Unit: mm)
Aging fa “Tirst year +5 ppm/year
B DC characteristics L] RTC'8583/8593(SA2(SOP14—pin)
Item Symbol Condition Min. [ Typ. | Max. | Unit HEAAAAA
“H” input voltage Viu — 0.7V \o0+0.8 v D R8593 B 2 %
“L” input voltage Vi -0.8 0.3 E_6076A ~
“L” output current SDA loL Ve=0.4V 3 mA HHHHHEY
Input leak current 1 10.1+0.2
Ao IL Vin=Voo or GND HA =
Leak current RESET 250 o |d
0SC1 >
Output current INT | o Ver=0.4V 1 mA
T ® RTC-8593SB (sop 18-pin)
Leak current SoL I Vin=Voo or GND 1 HHHHBHHBEBH T
Source current (access) Iboo fSCL=100 kHz 200 R8593 B < %
1 loor | Voo=5V, fSCL=0 Hz 10 | 50 o E 6076A ~
8583| 2 looz | Voo=3V, fSCL=0 Hz 35| 15| pA HHHHHHHHH
Gurrent 3 loos | Voo=2V, fSCL=0 Hz 20| 10 114202
Consumption 1 | % 0o
(non 4ncess) 001 | Von=5V, fSCL=0 Hz 3.0 15 { %f o ; L
8593| 2 Iooz | Voo=3V, fSCL=0 Hz 12|10 ~ \ " ossmin 1
3 Ioos | Voo=2V, fSCL=0 Hz 10| 8




Real time clock module

B Register table

Address | Register name count bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
00 CNT STOP HOLD MODE1 MODE2 MASK ALM AF TF
01 1/100SEC 0to 99 8/10 4/10 2/10 110 8/100 4/100 2/100 1/100
02 SEC 0to 59 1088 1084 10S2 10S1 S8 S4 S2 S
03 MIN 0to 59 10MIN8 10MIN4 10MIN2 10MIN1 MIN8 MIN4 MIN2 MIN1
04 HOUR 0to 23 12/24 AM/PM 10HOUR2 10HOUR1 HOUR8 HOUR4 HOUR2 HOUR1
05 DAY 0to 31 YEAR2 YEAR1 10DAY2 10DAY1 DAY8 DAY4 DAY2 DAY1
06 MONTH 0to 12 w4 W2 W1 10MONTH1 MONTHS8 MONTH4 MONTH2 MONTH1
07 TIMER 0to 99 10TIMER8 | 10TIMER4 10TIMER2 | 10TIMER1 TIMERS8 TIMER4 TIMER2 TIMER1
08 ALARM AlE TAIE AS1 ASO TIE TCP2 TCP1 TCPO
09 A-1/100 0to 99 A-8/10 A-4/10 A-2/10 A-1/10 A-8/100 A-4/100 A-2/100 A-1/100
0A A-SEC 0to 59 10A-SEC8 10A-SEC4 10A-SEC2 10A-SEC1 10A-SEC8 10A-SEC4 10A-SEC2 10A-SEC1
0B A-MIN 0to 59 10A-MIN8 10A-MIN4 10A-MIN2 10A-MIN1 10A-MIN8 10A-MIN4 10A-MIN2 10A-MIN1
0C A-HR 0to23 A-12/24 A-AM/PM 10A-HR2 10A-HR1 A-HR8 A-HR4 A-HR2 A-HR1
oD A-DAY 0to 31 — A-DAY2 A-DAY1 A-DAY8 A-DAY4 A-DAY2 A-DAY1
OE A-MON 0to 12 — 10A-MON1 | 10A-MON8 | 10A-MON4 | 10A-MON2 | 10A-MON1
OF A-TIM 0to 99 10A-TIM8 10A-TIM4 10A-TIM2 10A-TIMA A-TIM8 A-TIM4 A-TIM2 A-TIMA1
10 to FF 0to FF User's RAM (RTC-8583 is available)
B Switching characteristics B Timeing chart
Iltem Symbol Min. Max. Unit
SCL clock frequenc f KHz Start | Bit 7 | Bits |
L so — 100 Protocol | congition (s) MSB (A7) (A6)
Spike folerance on bus tsw ns
tsu: STA | L tow - thied 1/f st ‘
Bus free time tBuF n |
4.7 SCL N
Start condition set-up time tsy; STA | | 0 1 | —
Hold time tho; STA 4.0 — SDA
. |—] ] _]
CLSCRI trow ar us to: STA ts:DAT  tuo: DAT
SCL “H” time tHiGH 4.0
SCL, SDA rise time trn 1.0 BITO ACK STOP
- Protocol | LSB (RW) | *) | Condition (p) |
SCL, SDA fall time trHL 0.3
Date set-up time tsu; DAT 250 s
. _ - ns SoL \ / /
Date hold time tho; DAT 0
SCL low to data out valid tvo; DAT — 3.4 SDA
s
Stop condition set-up time tsu; STO 4.0 —
Event counter frequency fi — 1.0 MHz tvo: DAT tsu: STO
B Block diagram
RTC-8583 RTC-8593 Series
32.768 KHz 32.768 KHz
0SCH || 0SC1 ||
Cg=10pF = T | osc Divider Co-10pF = T | osc Divider
Vop —4 Register Vop —= )
Power-ON Control Cougﬂter GND Control Regéster
GND1.2 RESET Logic Logic Counter
RESET
AQ —— . .
I'C-BUS I'C-BUS
SCL —— Interface Address RAM SCL Interface Address
Register (8 x 240) Register
SDA ~— . SDA ' ‘
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4-hit1/0 CONNECTION REAL TIME CLOCK MODULE

RTC-58321/58323

* Builtin crystal unit allows adjustment-free efficient operation.

* Incorporating time counter (hour, minute, sec.) and calender counter

(year, month, day of week).

Either 12H or 24H selectable and leap year automatically adjustable.

Standard signal output selectable among a choice of 1024 Hz, 1 sec., 60

sec., and 1 hour.

Provided with counter start, stop and reset functions.

* Data transmission is by 4-bit bidirectional bus line and memory read and
write method.

. . . Actual size
* Low current consumption and backup function provided.
B Specifications (characteristics)
B Absolute Max. rating B Terminal connection
Item Symbol Condition Specifications Unit Y
RTC-58321
Power source voltage| Voo Taco5'C -0.3106.5 v No. | 58321 | No. | 58323
Inputand output voltage | Vo a= 0310 Voo+03 1 g5 [ied) NC
16 15 14 13 12 11 10 9 2 | WRITE 5 | CS
storage temperature Tste — -55t0 +85 °C O e O e W e W e W e W e W 3 READ 6 WRITE
Under 260°C within 10 sec. 4 Do 7 | READ
RTC-58321 (lead part) (package should 5 D1 8 Do
Soldering condition TsoL be !ess than 150°C) — 6 D2 9 b
Twice at under 260°C within T T T T T o 7 Ds 10 D2
RTC-58323 1(_)th_se§,. or under 230°C 12 3 45 6 738 8 GND 11 Ds
within 3 min. 9 | ADDRESSWAITE [ 12 GND
m Operating range 10 BUSY 13 | ADDRESS WRITE
11 STOP 14 BUSY
® RTC-58323 2| Test |15 | Sro
Iltem Symbol Condition Specifications Unit 13 S 16 TEST
Operating voltage Voo — 451055 Vv zﬁﬁ2221 20ﬁ18171|:5|151413 14t015 N.C 17 CS1
. RTC-58321 1010 +70 1] Voo [ilo2d) Voo
Operating temperature Torr RTC-58323 3010 +85 C
Data holding voltage VoH — 2.2105.5 Vv D
CSl data holding time|  tcor Refer to the data 0 min us &
Operation restoring time| ~ tr holding timing ' HHHHHHHHE
123456789101112
[ | Frequency characteristics and current consumption @ NC is not connected internally.
characteristics
Item Symbol Condition Specifications | Unit B External dimensions (Unit: mm)
5 58321 A +10
Frequency tolerance Af/fo T\7=255$ 58321 B +50 ® RTC-58321
DD= e N Y e WY e WO s WY e WY e W e ¥
58323 ppm
— 520 a j RTC58321 B ”
requency temperature _ 10 to +70°C . ©
characteristics (25“Creferencetemperature) +10/-120 EPSON 4162C
Aging fa  |Voo=5V, Ta=25°C, first year +5 max. |ppm/Y 205 max ‘ 7.62
Three drops on a hard board from 75 - - !
i 30006 x 0.3 172 si : -
Shock resistance S.R. cm or 30005 x 0.4ms x 112 ine vave x +10 max. ppm 8T | \ rm
[ Voo=5Y, CS1=0V 40 max. < 5:'+:
Current consumption o ® ! HA £ 0t |22
lop 2 Voo=3V, CS1=0V 20 max. =2 105°
B Electrical characteristics | 17.78 |
ltem Symbol | Condition | Min. | Typ. | Max. | Unit | Appicadle @ RTC-58323
“H” input voltage Vit 36 | | Input other | 16.3 max.
“H” input voltage Vik2 — Voo-0.5 " CS1 — ‘
Lol Vi o AAAAARARAARA
“L” outputvoltage | Vo |lo.=1.6mA _ |04 — gl RTC58323 A
“L” output current lo. | Vo=0.4V | 1.6 — | mA S ~ % EPSON 3050B
“H” input current IiH Vi=5V 10 | 30 | 80 [nput other
“Uinputourrent | 1w | Vicov o B S |~ HHOARAEAEAAH
Input leak current ILH Vi=5V —_ 1 pA | Doto D3 1o
Input off leak current L Vi=0V — A 10°
Input capacity C1_|requenty’s 5 | — | pF - %J%L%
- ' Voo=5V £ 10 02
Oscillation start-up time | tosc Taz25°C 15| 3.0 s |Busy output g

51 Unless otherwise stated, characteristics (specifications) shown in the above
table are based on the rated operating temperature and voltage condition.
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B Supplement 0=“L"level 1=“H"level M Register table
Ttem Description % | Da| D2|D1| Do|zme of
O mark Writable. Recognized as O while in read mode 2 | Asl ol Ar| Ao |05 Ds | Dz | D1 | Do | Count Note
24/12 “17 =24 H mode,”“0” =12H mode —
0 t 1- sec. digit register
PW/AM “T"=PM, “0" =AM. In 24 H mode, this will be 0" 010]0]0) S| S | S | S | S| Oto9 JI-sec.dighregist
Used to select leap year. Calculated according to the surplus 110{0]|0|1[Sw0| O |Sw |So | Swo| Oto5 |10-sec. digitregister
after dividing ) HroIs e g 2 Ml1 | mis | mia | mi2 | mi 0to9 |1-min. digit register
Da and D2 of 10year digit _Gmg(:%:ﬂm D. I?)z IOyearm%tbyA Examgz;ot(\)egpyear 0|0|1]0 1 8 ‘4 .2 .1 : g : g :
10 days digit by 4 0 - . 3/10[{0[1]1[Mlo| O |mis |mio | mito| Oto5 |10-min.digit register
Spare 1 ? f 410[1]|0|0|Hi| hs | ha | he h1 0to9 |1-hour digit register
Oto2
s These selections are for resetting 5-stage and the busy circuit after 1/2*frequency stage. 510[1(0]| 1] Ho [24/12 PM/AM| h2o | h1o or 10 - hour digit register
eset register Resetting is activated by latching this code on to the address latch and setting WRITE=H Oto1
Standard By latching this code to the address latch and setting READ to H, the standard 6[0|1|1[0[ W | O |wWs|Wz| Wi| 0to |Weekregister
signal register | signals will be output at Do to D3 7]of1[1[1[Di | ds [ da | do | dr | 0to9 [1-daydigitregister
Note: * Do not enter erroneous data for clock. 8|1[0/[0]| 0| Do |Leapyearselection| d20 | d1o | Oto3 |10 -day digit register
* This may result in time keeping error. ] b ot rea
« Do not change STOP more than once while in BUSY mode. |9 | 1] 0|0 1|MO+| mos | mos | moz | mo1 | 0to9 |1-month digit register
. . .. 0|1 MO a mo 10 -month digit register
B Switching characteristics Al 0 [MOw 0] Otof — o reg
. Y - year digit register
® Write & read mode (Voo=5V0.5V) BITJO[T 1] Yujve jve | ¥ | ¥ 0to9 ) g . ’ .
Item Symbol T Condition [ Min. Typ. Max. Unit. Cl1[1[0]0]Yio|yso |ya |y yie 10-year.d|g|t register
CS setup time tes 0 D{1[{1][0[1|— O Reset register
Address setup time tas El1]|1]1]|0 ) ) )
‘Address write pulse width taw 05 SR Thour |1 min. 1 sec. | 1024Hz Standard signal register
Address hold time tAm 0.1 —
Data setup time tos 0
Write pulse width tww — 2 — Us
Data hold time toH 0 ® Write and read timing
Read inhibit time tri
Read access time tRA o
Read delay time too - 1
CS hold time tcH 0 — : :
O tra=1pS+C X R x In [Voo/(Voo-VH)] C: Data line capacity CSt - - -
R: Pull-up resistance
V: “H” input voltage connected to the data line DATA INVALID
In: Naturgl Iogari?hm CS2 J fes s tw ta tos  tww  ToH tR tRa /tnn ton I—
. - |
@ Date holding timing . ¥/ ok vaco
0- U3
Voo 45V 45V CVDRDl_T_{gSS
2.210 4.5V
Ops min. WRITE
toor READ
<U. V
Vi 05108 Vi ADDRESS DATA DATA
Interface . Interface WRITE READ
possible with Data holding mode possible with
the external L J " the external
terminals CS2 or WR not occurred terminals (Vop=5V +0.5V Ta=25°C)
B Block diagram
1024 Hz
Crystal oscillator circuit DATA BUS
e e (o e 1)
" W
1H 1110]1/6 |——[110]1/6 [——{1/12]1/24 110]1/3 — 1112 |—{110]1/10
¢ sec. minute hour day month year
BUSYO_E
D [ I \ 1|\S10 I |\ I1|\M1 10' |\h |\VF\::ITE I |\||:>1|\D10 I |\MI01 MOI0 I un Y10
1 Hz 1/60 Hz 1/3600 Hz
STOPOW 1024 HZ] l
Re ADDRESS
TEST Oﬁj ) EtoF LATGH
meEo—%L sl { [sto
READ Re % :0
i T :
R m
S i D_L 8 :
Re TRI-STATE 4 oo
052 CONTOROL 9 [MoL
Re A P10
ADDRESS B V1o
wRiTE © %RP E ‘o
DO EtoF [—F
D1&
D20 ORP=200 kQ (typ.)
DsO
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4-bit REAL TIME CLOCK MODULE

RTC-62421/62423

* Builtin crystal unit allows adjustment-free efficient operation.

* Directly connectable with CPU tww =120 nsec. (min.) tro =120 nsec. (max.).
* Low standby voltage and current consumption (1.8pA at 2V).

* Wide range of operating temperature (from -40°C to +85°C).

* 24H/12H changeable and leap year automatically adjustable (gregorian

calendar).

* Similar mounting method (RTC-62423) to that used for universal type SMD IC.
* Pins and functions are compatible with the MSM6242 series.

Actual size

B Specifications (characteristics)

B Absolute Max. rating B Terminal connection

Item Symbol]  Condition Specifications Unit ® RTC-62421 Tl e o
P It R 1 | sto.P | 1 | sO.P
ower source voltage Voo Tac25°C 0.3t07.0 v 817 1615 1413 12 1 10 : = : S
Input and output voltage| Vo -0.3 to Voo+0.3 ninininininininin 3 ALE | 3 NC
RTC-62421 -55t0 +85 4 Ao 4 ALE
° 5 A 5 Ao
Storage temperature Tste RTC-62423 5510 +125 C D 6 A; 6 NC
Under 260°C within 10 sec. O 7 As 7 A
RTC-62421 | (lead part) (package should 8 RD 8 NC
Soldering condition Tsov be less than 150°C) Lottty L A
Twloe at under 260°C witin 123 456 7 89 :? 5 :? %
RTC-62423 0 sec. or under :
within 3 min. 12 D: 12 GND
® RTC-62423 13 D 13 | WR
. 14 Do 14 Ds
Hl Operating range 242322 212019 18 17 16 15 14 13 15| 68 |15 D
Item Symbol|  Condition Specifications | Unit Q0000000 I L I D
Operating voltage Voo 45105.5 v 18 | Voo }g "[‘)C
Operating temperature Torr -40 to +85 °C D S? i‘%
Data holding voltage VoH 2.0to5.5 Vv O 22 | (Voo)
23 | (Vo)
CS1 data holding time tcor | Refer to the data 2.0 mi s IRINININIRIRININIRININE 24 | oo
Tl e : holding timing -0 min. H 1234567891110
peration restoring time R o (Voo) and Voo are to have the same level of voltage. Do not connect it to any external terminals.

© NC is not connected internally.

B Frequency characteristics and current consumption

characteristics B External dimensions (Unit: mm)
Item Symbol Condition Specifications | Unit
Y -
62421 A +10 RTC-62421
Ta=25°C| 62421 B +50 i 23.1 max. i
Frequency tolerance Af/fo AaAAAAAaAaA
Voo=5V | 62423 A +20 "
62423 +50 PP - IP RTC62421 A
Frequency temperature (25°C ré?e?e?‘éeﬁ%}%mwm) +10/-120 SQEZSEJOS SOS3QCg
characteristics (25°C ré%?eh%eﬂg%:eralure) +10/-220 o PR £
Aging fa ety 5max. | ppmlY g l S
Three drops on a :7

Y\ J 0.25
. hard board from 75 cm
Shock resistance S.R. | or30006 x 0.3ms x 1/2 sine +10 max. ppm %0°to

wave x 3 directions

105°
Voo=5V . £
Current consumption foo1 CSi=0v | 22 30 max uA S
Iop2 Voo=2V 1.8 max.
B Electrical characteristics ® RTC-62423
Item Symbol | Condition | Min. | Typ.| Max.| Unit | A2plicabte 163 max
‘ .3 max.

U i All inputs
H” input voltage (1) Vin . 2.2 v other?han
“L” input voltage (1) Vit 0.8 CSt HHAABHABAAAAEAR
Input leak current (1) Ikt 1/-1 than Dto Bs

Vi=Voo/OV| — A %
Input leak current (2) | e — (1019 " 5y RTC62423 A ||, ¢
“L” output voltage (1) | Vour | lo=2.5mA 0.4 Do to D3 O EPSON 9220 el
“H” output voltage V lon=-400pA| 2.4 — v .

put voltag on | on= ol IR
“L” output voltage (2) Vorz | lot=2.5mA 0.4 STD P
OFF leak current lorrik | V1=Vop/OV| — 10 | pA '
Input capacity Cr | ey i 5 pF %Jmﬁk:%
“H” input voltage (2 V 45\ B o \_10° wllly
.lnpu voltage (2) 1H2 Vbo=2t0 55V Ll . v cs: @ 10 H«

“L” input voltage (2) Vi - 1/5 Voo




Real time clock module

B Data holding timing W Switching characteristics (Voo =5V+05V, Ta=-40 to +85%)
(ALE = While in use)
Voo Item Symbol | Condition | Min. | Max. | Unit
CS1 setup time teis 1000
cs: CS1 hold time toH 1000
Address setup time tas 25
ViLz CS1 < 1/5Vop ViL2 Address hold time tan 25
Interface possible Data storage mode Interface possible ALE pulse width taw - 40 -
vith extemal | A\ j | vith externa ALE before WRITE taw 10
ferminals CSo or WR not occurred ferminals ALE before READ taLR 10
ALE after WRITE twaL 20 ns
B Register table ALE after READ trRaL 10
WRITE pulse width tww 120
g As| A2| A1| Ao ’F‘g&?&g D3 D2 D1 Do | Count Note RD to data tRD CL=150pF 120
= — DATA hold tor 0 45
0/o0j0|0]O S1 S8 S4 S2 S1 0to9 | 1-sec. digit register DATA setup fime s 100
1/0[0|0]1|] St O | s40 | s20 | stwo | 0to5 | 10- sec.digit register - —
2(0/0[1]0| Mh mig | mis | miz2 | mi1 0to9 | 1- min.digit register Eé‘lﬁold time = L 10 o
3(o[o|1|1] Mo | O | misw | mio | mio| 0to5 | 10- min. digit register RD/WR recovery time thov 60
410[1]/0]0 H1 hs ha h2 h1 0to9 | 1-hourdigit register .
B Write mode
5(0[1|0[1| Hwo O [PMAM| hz2o | Hio g:é;r? 10 - hour digit register
6[0/1]1]0] D1 ds da d2 d1 0to9 | 1-daydigit register T
710[1]/1]1] Dw m] do | dio | 0to3 | 10-daydigit register i #WHZ
811/0[0[0| MOi [ mos \ mo4 | moz | mo1 | 0to9 | 1-month digit register oSt teis | tAH feH [
9(1]/0/0]1]| MO0 0 moto| 0to1 | 10-month digit register Aa%ﬂAO z:r:
Al1jo[1]/0] Yi y8 ya y2 Vi 0108 1 - year digit register tw ——
Bl1]0[1[1] VYio | yso | y4 | y20 | Y10 10 - year digit register W " ®
Cl1/1]0]0] W O | wa | we | wi 0to6 | Weekregister ﬁE N
11 1]0[1| Co 30sec. | 1RQ 1gysy| How Control register D WR Y trov ViLs
ADJ | FLAG VN i Z<—’}\
E|l1]1]1l0| oce t1 to g?ﬁg MASK Control register E e 3/0&7 ton ————
(?HI?UUU VIH1 VIH1
Fla]1]1]1 Cr | TEST |24/12 | STOP | RESET Control register F - - i
® Supplement B Read mode
0="L" level. 1="H" level
PM/AM 24/12 ITRPT/STND
1] PM 24 ITRPT j Vire ViH2
0| AMm 12 STND 8 — I ers] tas | lftan tem| |
As to Ao ViHi VIH1
CSo VIHt Vit
taw —|
Bit name Description T N J/VR
Omark Writable. Recognized as 0 while in read mode. w0 AR ‘*“*AL;CV "
BUSY Read only (effective only when HOLD=1) ViLs ﬁ
IRQ FLAG Enter “0” only when clearing interruption. Enter “1” otherwise. tRD N
24H/12H | Setabil only when RESET=1 Duto Do , a7
TEST For our company's testing. TEST should be “0” in normal use.
Note: Do not enter erroneous data for clock. This may result in time keeping error.

Bl Block diagram

82768 kHz [ 00 |————|  CoUNTER
7

+ IR t
REhS'tET SE_[EP SUSIJ.!I\DJ Hg'lfD BB_&;Y

— it b i i i
Bzg 6 305.ADJ bit 24/12 bit
Bt (Lo —{nlt—{a W
Do E_| si[s0 W [ Mo ] Hoo ﬂ

= ] ] ] ] ] ]
WROH| §
RDO~ T

3

— Voo
o 2 D D1 |Dw |_'|MO\|M010|_'| Y1 |Ym|
= E (E: ™ J J J J J J 64Hz —| STD.P
A O E‘ 0 Si to Cr \1 1 sec carry —|
Ao A J D 1 minute carry —
CSo | é £ <- <— 1 hour carry —

o )

ALE

CSi —
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4-bit REAL TIME CLOCK MODULE

RTC-72421/72423

* Builtin crystal unit allows adjustment-free efficient operation.
* Direct bus compatibility (120 ns. access time).

* ALE input terminal available for 8048, 8051, and 8085 series.

* 12/24H clock switchover function and automatic leap year setting.

* Interrupt masking.

* 30 second adjustment function.

* Low current consumption and features a backup function.

Actual size

Bl Specifications (characteristics)

B Absolute Max. rating B Terminal connection

ltem Symbol |  Condition Specifications Unit ® RTC-72421 o] g
Power source voltage Voo Ta=25C -0.3t07.0 B 17 6 15 M3 12 1 10 ; S%P ; SE%P
Input and output voltage [ Vo Ta=25C GND -0.3 to Voo+0.3 | V nininininininininl 3| ae |3 e
RTC-72421 -55to +85 c g 27 g AkE
Storage temperature Tste RTC-72423 5510 +15 D : N : .
Under 260°C within 10 sec. O 7 As 7 A
RTC-72421 Llealld patrr:) (pﬁ;{l}(ﬁag)e should BiNARANINIREREREE g GRNDD g NAC
. - T e less than GNC 2
Soldering condtion sot Twice at under 260°C within 1 2 3 4 56 7 8 9 10 WR 10 A
RTC-72423 1Qt§_ec.30r under 230°C 1; BG 1; D
within 3 min. 2 GND
- ® RTC-72423 13| b |13| Wr
14 Do 14 Ds
. Operatlng range 24 23 22 21 20 19 18 17 16 15 14 13 15 CS 15 D»
Item Symbol Condition Specifications | Unit IRINININ 16 %DD; ©l o
DD,
Operating voltage Voo 45105.5 \Y 18 Voo 18 NC
19 Do
Operating temperature Torr RTC-72421 101070 °C D 20 | cs
RTC-72423 -40 to 85 o g; (\r;lc)
[)
Data holding voltage VoH 2.0t05.5 Vv 23 | (Voo)
— IRINIRIRINIRIRI AR 24 | Voo
CSI data holding time teor | Refer to the data 9.0 min s 123456789111 : :
Operation restoring time R holding timing : ;\‘Vgni)sann(;it\ég[)r;[aecigdh?r\]/;mz;;me level of voltage. Do not connect it to any external terminals.

B Frequency characteristics and current consumption

characteristics Bl External dimensions (Unit: mm)
ltem Symbol Condition Specifications | Unit ® RTC-72421
72421 A +10
Ta=257C | 72421 B 50 | e |
Frequency tolerance Afffo = AAAAAAAaAA
Voo=5V | 72423 A +20 o
29423 50 ppm g RTC72421 A
- < | [[©0 EPSON 5053C
Frequency temperature 1010 +70°C +10/-120 Iy e 7.62
characteristics (25°C reference temperature) ; \ E ‘
Aging fa Ml t5max.  |ppmAY < J s -
Three drops on a Ju —
Shock resistance S.R. | P board ftom 75 em +10 max. ppm —] o
1/2 sine wave x 3 directions £
15
. Iop1 CS1=0V | Vop=5V 10 max. A 3
t ti Exclude input/
urrent consumption oo uﬁfplﬂtecl‘inrfeum Vo2V 5 max. u
B Electrical characteristics ® RTC-72423
Item Symbol | Condition | Min. |Typ.| Max. | Unit | ARhcable
i . All inputs | 16.3 max.
H” input voltage (1) | Vit o 2.2 v otherpthan
“L” input voltage (1) [ Viu 0.8 CS1 AERAAAARARARAAR
Input leak current (1) | I +1 then Dot Ds T
Vi=Voo/OV | __ pA .
Input leak current (2) | Iike _ | +10 D RTC72423 A ||.| &
“L” output voltage (1) [ Vour |[lot=2.5mA 0.4 Do to Ds o EPSON 6150 ||| &
“H” output voltage Von  |low=-400pA| 2.4 — \Y; v
- ouTpul votao v IEEEEEEEELE
L” output voltage (2) | Vo |[lot=2.5mA 0.4 STD P
Off leak current lorrk | Vi=Voo/OV | __ 10 | pA ’ -
, ot 10 e seros SN ol
Input capacity GC1 frequency 1 MHz 20| — pF Do to D3 e i ]l Iy
“H” input voltage (2
inputvoltage (2) | Vi |, oyooey |45V | v os;

“L” input voltage (2) | Vi — 1/5 Voo
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B Register table B Write mode (with ALE)
2 . Data —
o 2 ount | gemarks
5 As| Az| A1|Ao § s | D 0 | Do | Value
= = ViH (CS1) KV'H sy
0[0[0[0[0] S| ss S4 s2 | st 0to9 | 1-second digit register cs: tsu (Cs1) tsu ) (A-ALE) tH (ALE-A) tH (cs1)
1[0[0[0[1[Su| O | s | sao | s | Oto5 | 10-second digh register Aoto As —J—
2 |0[0[1]0 M| mis [ mia | mi2 | mit | Oto9 | 1-minute digit register CSo X K%
3[0[0[1[1[Mo| O |miw | mio| mio| 0to5 | 10-minute digit register ﬁ
410[1[0[0]|Hi] hs ha h h1 3:292 1- hour digit register ALE ViH  ViH e (W-/:{.I;)’\L/_\_
5[0 1] 01 Hol O [PWAMI heo | hio | “or | PAAM1O- hoursdigh register WR = p——
6 [0[1[1]0[Di| ds [ da [ do [ di [ 0to9 [ 1-daydigitregister VN o [Cfsg RAD=
710/1[1[1|[Do| O | dz2o | dio 0to3 | 10-day digit register Do to Ds Vin v.H§P<
8| 1] 0[ 00 |MO| mos | mos | moz | mor | 0to9 | i-month digit register M Vi
9 [1/0[0]|1 MO0 O O O |motwo| Oto1 | 10-month digit register
A|1]0]1|/0| Y[ Vs y4 y2 | V1 1- year digit register
Bl1lo[1[1] Yol vso | yao | y20 | y1o 0to9 10- year digit register
cli{1[ofo| W[ O | wa | w2 | wi 0to6 | Week register
30sec. | IRQ ) .
D|1]1]|01|RegDf “adj" | FLAG | BUSY| HOLD Control Register D B Read mode (with ALE)
E|1]|1[1[0|RegE| t to | HBET | Ak - Control Register E
/STND
Fo| 4| 1] 1] 1|ReoF| TEST |24/12 | STOP | REST Control Register F e Vin (CSD)
CS1 — | tsu (Cs1) tsu (A-ALE) tH (ALE-A) N —

0="L" level,1="H" level, REST = RESET ITRPT/ STND=INTERRUPT/STANDARD 1
1) Bt Cdoes not exist. foto As >(L‘\’/‘” Ky t(csn)
2; Please mask AM/PM bit with 10's of hours operastions. CSo J<AILLE> =
3) Busy is read only. IRQ can only. IRQ can only be set low (“0”). ) ]
4) [ DaBit | _PWAM TTRPT/STND | 24712 W visN v ﬂ

I PM ITRPT 24 ALE 7tsu (ALE-R) tsu (R-ALE)

0 AM STND 2 7 v Ltsuae) |
5) TEST bit should be “0™. M _7tV'L N
B Switching characteristics (with ALE) tr2v(R-Q) vz (R-Q)
(Please connect ALE to Voo if the microprocessor does not have an ALE output.) Do to D3 Vel Vel

Item Symbol Condition | Min. | Max. [ Unit
CS1 setup time tsu cs1) 1000
Address setup time before ALE tsu (A-ALE) 50
Address hold time after ALE th (ALE-A) 50
ALE pulse width tw (aLE) 80 . L
ALE setup time before WRITE Ts0 aEw) 0| — B Data holding timing
ALE setup time before READ tsu (ALE-R) 0 v
ALE setup time after WRITE tsu w-aLe) 50 o
ALE setup time after READ tsu (R-ALE) 50 ns
WRITE pulse width tww) 120 cs teor
DATA delay time after READ tzvea | Ci=150pF | — | 120 ' Vi
DATA Hold time after READ trvz R-0) 0 70 Vits CS1< 1/5Vo0 Vit
- s

DATA setup.tlme before WRITE = O 80 Interface possible Data strage mode Interface possible
DATA hold time after WRITE th w-0) 10 _ with external ‘ with the external
CS1 hold time th s 1000 terminals k T80 or WR not accurred J terminals
READ/WRITE recovery time tReC (RAW) 200

. (Voo =5V £0.5V)
B Block diagram

DWR CS1 ALE CSo Ao A1 Az As ?o ?1 Dz Ds
oilto READWRITE | |
| - M ADDRESS LATCH DATA BUS * BUFFER
0sC DIVIDER CONTROL -
=la|B>|a *4
DR 00| |2 4
L e ADDRESS DECODER
STD-P CARRY PER
E SEC. |
CARRY PER
MIN.
CARRY PER
4 T__HOUR
k IRQFLAG
4 4
A ¢ ¢ ¢ ¢ (¢ ¢ ¢ N N N N [N
(lIH HIH HIH HIH HIH HIH 1
Seconds | Minutes Hours Days Months Years é
=
Sec1 |Sec 10{ Min 1| Min 10| Hou 1 [Hou 10| Day 1 | Day 10| Mon 1 |Mon 10| Yea1 | Yea 10 Reg D Reg E Reg F

(SO U O VO ¢
24/12 56
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4-bit MULTIFUNCTIONAL REAL TIME CLOCK MODULE

RTC-63421/63421M/63423

Builtin crystal unit allows adjustment-free efficient operation.

Alarm interruption of sec. to month and day of week possible.

* Provided with microcomputer compatible bus interface.

Standard signal output selectable in a range of 10min. to 1024 Hz.

Either sec. to hour and day of week or sec. to year and day of week is selectable.
* Reference area of time /alarm register is setabil. Provided with RAM bits.

(marked on “[¥ which is shown resister table) - m
Provided with START/STOP 30 second adjusting function.

Similar mounting method (RTC-63423) to the used for normal type SMD IC.

Actual size

B Terminal connection

Model Applicable CPU
RTC-63421 Intel bus system ® RTC-63421/63421M No. [63421/63421M No. | 63423
1 | INTERRUPT| 1 | INTERRUPT
RTC-63421M Motorola bus system 18 17 16 15 14 13 12 11 10 2 CSo 2 CSo
RTC-63423 “MOTEL” bus system LICICICI 11T 2 e
B Specifications (characteristics) D 5 A 5 Ao
B Absolute Max. rating O N O B
Item Symbol| Condition Specifications Unit NN EEEEEEEEEEE 8 | RO | 8 68/80
Power source voltage Voo | Ta=25C -0.3t07.0 123 456789 9 | G |9 Ae
Input voltage Vin | Ta=25°C -0.3 to Voo+0.3 \ 10 (WRRWD[ 10 | A
11 Ds 11 | RDE®)
RIS 8335 1m 55 t0 +85 S I
storage temperature Tsta °C 2 __GND
RTC-63423 -55to0 +125 ® RTC-63423 13 D: 13 |WR(R/W r2)
P— 14 Do 14 Ds
:ﬂg-ggglm HQ;’; rpi?i()) FpXﬂ‘k';'g"e‘s"hii‘.’a 24 23 22 21 20 19 18 17 16 15 14 13 15 CS: 15 D:
Soldering condition TsoL . be less than 150°C) IRIRINIRINII NI 16 (Voo) 16 D
- p— v
RTC-63423 | 10sec of undec 230 " . B
within 3 min.
D 19 €S+
Operating range 20 |STOP/START
B Op g rang O 21 | N
Iltem Symbol Condition Specifications Unit 22 (Voo)

. L . J0000000000 2 | oo
Operating voltage Vob 451055 V 12345678 910112 21 Voo
Operating temperature Torr —_ -40 to +85 °C EErTyERY T y—
Data holding voltage VoH 2.0t05.5 \ bus system
CS data holding time t .

K g K K CoR Refer.to ”?e qata 2.0 min. us o (Vop) is to be same level as Voo. Do not connect it to any external terminals.

Operation restoring time|  tr holding timing o NC is not connected internally.
[ | Frequenc_y c_haracterlstlcs and current consumption B External dimensions (Unit: mm)
characteristics
Iltem Symbol Condition Specifications | Unit ® RTC-63421/63421M
GU2NBM2AMA | +15/-5 (5+10) i 231 max. i
P At Ta=25C| sa4tbl6si2iB| +55/-45 (5250) EESISIEIElISIaEaEa
quency © | Voo=5V [ 63423 A| +25/-15 (5:20) | ppm = [% RTC63421 A
63423 | +55/-45 (5:50) O EPSON 6051A
Frequency temperature (@5°C rofoPei et Mbrature) +10/-120 R e } 762
A e (250 0 e | +10/-220 [ ! Y| S
Aging fa Voo=p¥; Taz25°C, +5 max. ppm/Y LW 025
Three drops on a I 90°to
Shock resistance S.R. " +10 max. ppm - 105°
1/2 sine wave x 3 directions E
lop 1 Vop=5V 30max. i
i CS =0V A
Current consumption 102 Vooo2V 18 max. H ® RTC-63423
Unless otherwise stated, characteristics (specifications) shown in the above table are 16.3 max.
based on the rated operating temperature and voltage condition.
HHAHHAHAAAAA
L RTC63423 A ||| :
~EPSON 6100 ||| #
HEHHHHHHHHEE L
[ \ -
\Ililz]ais]sis)sis|is) A e wl
0°to
0.05 min. 28max. |2 10° 1LH* Tg
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B Data hoiding timing

B Switching characteristics
Motorola bus system

Real time clock module

(Voo =5V £0.5V, Ta= 0 to + 70°C)

Vop Iltem Symbol Min. Max. Unit
R/W, address setup time tRwe 100
CS1
E “H” pulse width tenw 220
ViL CS1< 1/5Vop ViL
Interface possible ‘ Data holding mode Interface possible R/W, address hold time terw 20
with external with the external q
i . " E “L” pulse width t 220 -
terminals ‘\ CSo or WR not occurred j terminals LI =
E cycle time tec 500 ns
H DATA setup ti 1 180
B Register table i o
s | Symbol ST : DATA hold time toH 20
g of Real time 120
2 regISIer Ds D2 D4 Do register name E to data (CL=1 50pF) tro —
0 |R-St r-Ss r-Sa r-Sz r-St 1 - sec. digit register _
——— Data hold t 10
1 | R-S1wo 0 r-S4o r-Szo r-S1o 10 - sec. digit register 2 ®
2 |R-Mli | r-mis r-mis r-miz r-mh 1 - min digit register Switching characteristics on the Intel bus system are the same as those for the RTC-6242 series.
3 | R-Mlwo O r-miso r-mizo r-mito 10 - min. digit register
4 | R-Hi r-hs r-hs r-hz r-h1 1 - hour digit register .
— T B Write mode
5 [ R-H1wo O r-PM/AM r-h2o r-hio 10 - hour digit register
6 | R-D1 r-ds r-da r-de r-ds 1- day digit register RIW L Vict Vit
7 | R-D1o O r-dao r-dio 10 - day digit register
8 |RMO: | r-mos | rmos | rmoz | r-mo 1 - month digit register
9 [ R-MO1w O r-moto 10 - month digit register
A |R-Y4 r-ys r-ya r-y2 r-y1 1 - year digit register ViHL Vbt |
B | R-Yio r-yso r-yao r-y2o r-y10 10 - year digit register Aoto As >Z 7§<
¢ |R-W 0 r-wa r-w2 r-wi Wegk register Vit Vit
D |Co ITPLS2 | IT/PLS: | MASK> | MASK: | Control register D [RWE 4 )
IRQO IRQ O IRQO ) |
E [Ce FLAGo RESET FLAG: FLAGH Gontrol register E e ViLy
BANKi 30 sec. READ i
F | Cr BANKs STOP ADJ FLAG Control register F
Do to D3
Symbol
of BANK 1 Alarm
register Ds D2 D1 Do register name
A-S1 a-Ss a-S4 a-S2 a-Si 1 - sec. digit register
A-S1o O a-S4o0 a-S20 a-S1o 10 - sec. digit register M Read mode
A-Ml1 a-mis a-mia a-miz a-mit 1 - min. digit register
A-Ml+o 0 a-Mmiso a-mizo a-mito 10 - min. digit register RIW £ ViH1 ViHL3
A-Hi a-hs a-hs a-he a-hs 1 - hour digit register —
A-H1o O a-PM/AM a-hzo a-hio 10 - hour digit register
Vi Vi
A-D1 a-ds a-ds a-de a-d 1 - day digit register Aoto As >§ i " E<
A-D1o 0 a-d2o a-do 10 - day digit register Vit Vit
A-MO1 a-mos | a-mos a-moz a-mos 1- month digit register trwe
A-MO1o O a-moto 10 - month digit register
A-W 0 r-wa a-w a-w1 Week register ViLs L
A-EMB aes ae4 ae2 ae Area defing register E
Cc 0O TEST? TEST1 Test register
Co | CY2 CY1 CYo Control register D ]
— Do to Ds VOH1 VoH1
Ce HD/SFT 24112 CAL D[P Control register E Vo1 VoLl
tec
Cr Same as BANK 0 Control register F
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8-bit REAL TIME CLOCK MODULE

RTC-64611/64613

Builtin crystal unit allows adjustment-free efficient operation.

8-bit data bus and high speed access (85 nsec. max.).

* Provided with the same interface as S-RAM and battery backup function.
Interruption of alarm of sec. to day and day of week and carry interruption.
* Reference signal selectable in a range of 1 Hz to 64 Hz (binary).

* Leap year automatically adjustable (gregorian calendar).

* With 1 Hz output terminal.

* Provided with START/STOP, 30 second adjust function.

* RTC-64613 uses a similar mounting method to that of a normal SMD IC.

Actual size
B Specifications (characteristics)
B Absolute Max. rating B Terminal connection
Item Symbo' Condition Specifications Unit No. [Pinterminal [ No. |Pin terminal
Power source voltage Voo Ta=25°C 051070 2423 22 21 20 19 18 17 16 15 14 13 ; H-sa:a\lwl/jsﬁ 1‘31 :;8:
Input voltage Vin -0.5 to Voo+0.3 v (][] 3| ma |15 o,
RTC-64611 -55 to +85 A IR (L A
St t t | 5 As 17 | 1/0s
0rage femperatuie | - Tsro T RTC-64613 -55 0 +125 ¢ D ol oA |l &
—— : OF
RTC-64611 32:5 rpi?t? &Z”c'&“a'g”ef’nii?a O 8 Ao 20 WE
be less than 150°C) 9 170+ 21 NC
Soldering condition TsoL Twice at undor 260°C w IR 10 [ 170 [ 22 | (voo)
RTC-64613 | 10 sec. or under 230°C 1234567809101 1%2 11 [ 1705 | 23 | (voo)
within 3 min. 12 GND 24 Vop
. Operati ng rang e : %::; i:ottoct;?ms:geedlei\n/gransa”\;.on. Do not connect it to any external terminals.
Item Symbol Condition Specifications Unit
Operating voltage Voo 451055 v B External dimensions (Unit: mm)
i T -20to + 75 °
Operatlng.temperature R | + C ® RTC-64611
Data holding voltage VoH CS=Vop- 0.2V 20to 4.5 \Y
(S data holding time tcor 0 min.
- - ns
QOperation restoring time tR trc (85 ns.) OO
B Frequency characteristics and current cosumption
characteristics D OERFTSCO(SI\?GSlll()li 3
Item Symbol Condition Specifications | Unit
64611 A|  +15/-5(5+10) I |
Frequency tolerance Af/f Ta=25C| 646118 +55/-45(5450) ! 52.0 max. !
Ry O | Voo=5V 64613 A| +25/-15(5:20) | ppm
64613 | +55/-45(5+50)
Frequency temperature (25°C ré?e?ef'\oce"'tg%}%ramre) +10/-120 [ \ 0% <
characteristics (25 reforende tompérature) +10/-220 W%ﬁ
Aging fa Voo Jaae O +5 max. ppm/Y e
Three drops on a 105°
Shock resistance S.R. | or'50006 x 03me x 12 sine +10 max. ppm
wave x 3 directions
Current consumption |22t Noload | Voo=5V mA ® RTC-64613
g loos | TS >1.8v| Voo=2V 2 max. WA
Unless otherwise stated, characteristics (specifications) shown in the above table are 163
based on the rated operating temperature and voltage condition. ‘ -5 k.
M DC characteristics (Voo =5V +0.5V, Ta=-20 to + 75°C) CHAROHARAAAT
N smball  Gondit Voo=5V+10% Vo= 2V Unit
em ymbo ondition - -
Min. | Max.| Min. [ Max. RTC64613 A .
“H” input voltage Vin 2.2 | Voo | Vmo-02| Voo v D IS
“L” input voltage Vie -0.3| 08| -0.3| 0.2 O EPSON 9360 =
Input leak current | 2 +2 —
LA - * = IR
Three-state leak current | Isu — pA
+10 10
Output leak current ILoH

“H” output voltage
(except for 1 Hz, IRQ, 0SCz2)

Vo lon=-1mA 24| — | —

\Y
“L” output voltage VoL | lo=2.1mA 0.4 _ 005 min.| "’K w] [T
Input capacit: Cin Vin=0V 2Bmax S g
IN= J—
P20 y Ta=25°C 12.5 pF 10°
QOutput capacity Cout | f=1.0 MHz

59



Real time clock module

B Register table B Switching characteristic
” . -
g Data Remarks B Measuring condition
2| b be bs ba ba ba by bo e Input pulse level: 0.8to 2.4V
0 1Hz | 2Hz | 4Hz | 8Hz | 16Hz | 32 Hz | 64 Hz ® Input risetime, falltime: 5 nsec.
1 10-sec. digit 1-sec. digit -
— O ° .
2 10-min. digit 1-min. digit IN/OUT timing pulse level: 1.5V
3 o | 10-hour digit 1-hour digit e Out put loard: 1 TTL Gate +100pF
4 O | Day-of-week digit Counter
5 D | 10-day digit 1-day digit
6 0 \;fg,;“f’"‘“ 1-month digit B Read mode
7 10-year digit 1-year digit -
Item Symbol Min. . i
8 1Hz | 2Hz | 4Hz | 8Hz | 16Hz | 32 Hz | 64 Hz : y st LRI
9 10-sec. digit 1-sec. digit Read cycle time tre 85 —
A 10-min. digit 1-min. digit Alarm Address access time taa
ENB iqi iai register 85
| B | 0| 10-hour digit 1-hour digit g Chip select access time tacs —
| C | O | Day-of-week digit :
D 0 ‘ 10-day digit 1-day digit Output enable access time toe 45
Output hold time toH ns
c Cary | Alarm Al - - 10
E f?;;y o ineruption | interupton 0 f;;m Control Chip select / output set time towz —
enable | eneble register Output enable / output set time toiz 5
il Chip deselect / output floating tonz
F | Ram7 | RaMs | RAMS | Rawa | TesT | 30sec. | peser | SSTAT _ : 0 35
adjustmen 1510 Output disable / output floating tonz
[ Be sure to enter “0” to TEST bit.
®S | tre
Upp ement Address
Bit name Description :
taa
Empty bit and unwritable — ton—f
Omark Recognized as “0” while reading w WW/
— OE
10-hour digit (bs) | Only for 24H mode A Vou VoL i
toe—| [ ton
Under-sec. Read only (unwritable) forz
counter Used as binary code data o
CS VoL tonz
Under-sec. . Vou
alarm register Used as binary code data < tacs torz
—tcHz—
Sec.to year Both counter and alarm register use BCD code Dour —<X> Data valid <>< —
Coded data is used
Day of week EX: 0...Sunday 1...Monday 2...Tuesday 3...Wednesday i
4...Thursday 5...Friday 6...Saturday M Write mode
Note: Do not enter erroneous data for clock. This may result in time keeping error. Iltem Symbol | Min. Max. Unit
. Write cycle time t
B Block diagram y e 8
Chip select time tow
L 75
osc o_||:||_e| 16KHz | 8 KHz | 4 KHz Address valid time taw —
32.768 KHz | | 2kHz | 1kHz | 512Hz | 256 Hz | 128Hz | 64Hz | Addr - i 0
32Hz | 16Hz | 8KHz | 4Hz | 2Hz| 1Hz [>1Hz €ss setup time AS
Write pulse time twp 60 ns
H+START/STOP —>| 64 Hz register / counter Address holding time twr 10
Sec. register / counter —_— .
Min. register / counter WE OUtpUt floatlng twhz O 35
ﬂ Hour register / counter - Input data set time tow 40
Day-of-week register / counter > N —_
Day register / counter g Input data hold time tou 0
Month register / counter g Output disable / output floating torz 35
Year register / counter _g —
L WE output set time tow 5 —
N 64 Hz alarm. register g‘ > IRQ
V Sec. alarm. register é
Min. alarm. register —> - twe
Hour alarm. register Address > <
Day-of-week alarm. register
Day alarm. register T tw-r
_ 7/ \
H Control register A | OE
—)l Control register B | tew
s A\ WWZW
Write cs \ \é‘t"‘s\ /
Read WE taw N
v \\
| Bus interface circuit | tonz
i) T ol
Dout
_ _ _ f— tow —f—toH—|
1 3 0 3 Ccs OE WE
IQathbI{JOs AdﬁrelgsAbus Din ><
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Real time clock module

8-bit REAL TIME CLOCK MODULE

RTC-65271

* Builtin crystal unit allows adjustment-free efficient operation.

* A builtin power supply switching circuit makes it possible to provide automatic

power supply backup to both the RTC and extended RAM.

The real-time clock block consists of:

Indirect register: 1-byte Control register: 4-bytes
Clock, alarm, calendar: 10-bytes User RAM: 50-bytes

replacement possible.

from the RTC.)

B Specifications (characteristics)

Extended RAM: 4K-bytes of builtin S-RAM
Page register: 1-byte

Configuration: 32-bytes x 128 pages
The package is a 28-pin DIP IC with a battery holder that makes battery

Batteries (BR1225) are available as an option. (Batteries are packed separately

Actual size

Batteries in this photograph are used only to show the inserted condition. This RTC is not supplied with the batteries inserted.

B Absolute Max. rating B Terminal connection
Iltem Symbol Condition Min. Max. | Unit
Supply voltage Voo Voo -GND 03 +7.0
. - \
Input_voltage Vin Input Pin Vop+0.3 ["No. [P Terminal | No. | Pin Terminal
Storage temperature Tste ] -40 +85 | °C 12 ﬁf }g %\A
° 3 TMODE 17 WR
. - 260°C or less, for 10 seconds or less; 2 | toLock | 18 NC
Soldering condition Tsor (package should be 150°C or less) 5 | SBY | 19 | RD_
6 Do 20 RESET
1 Storage temperature as a discrete component. 7 D: 21 RQ
. oy 8 D. 22 NC
B Operating conditions o | o 23| a
10 Ds 24 As
Iltem Symbol Condition Min. | Typ. | Max. | Unit 1 Ds 25 | saw
12 Ds 26 Voo
Supply voltage Voo 4.5 50| 55| V 13 D 27 As
K —_ N 14 GND 28 Az
Operating temperature Torr -10 — | +70| °C
M Frequency characteristics
Item Symbol Condition Max. Unit ® NC is not connected internally.
Frequency tolerance Af/fo Ta=25°C, Voo=5V 5+20
Temperature T Ta=-10 to 70°C, Voo=5V +10 B External dimensions (Unit: mm)
characteristics op o -120 | ppm
Voltage fv Ta=stable, Voo=3V +5
characteristics o
Aging fa Ta=25°C, Vop=5V, first year +5 ppm/year e O O e O e O e e O e e O e O e B
0O1: The frequency deviation (Oppm) at Ta=25°C for “top” or at Voo =5V for “fv” is used E
as the reference value. in ©
k! o 3
B DC characteristics (Vop =5.0V+ 10%, Ta=-10 to + 70°C) =0
O|J|rtcesz7all]  s201c
Iltem Symbol Condition Min. | Typ. | Max. | Unit L 1524
36.8 max. .
. Vi 2.2 hos03 e
nput voltage — ;
P ¢ Vi 03 0.8 8
RESETRD, WR, RTC, ol
Input leak current W | S Do ook | +1 | HA °5
i , J— ™
a1
Vou | Voo=bV, lowo=-4mA| 2.4 — ‘ 15.24 t0 18.0
Output volt —
LIpEEvOliage Vor | Voo=bV, lLoao=4mA 0.4 v 254
Power supply current Iop Qutput unloaded 15 | mA
Current when using . o 10
battery backup loat Ta=257 0.5 T A
Input current IstBY STBY=GND — 2

Note: For information on handling batteries, please independently refer to the pertinent requlations, as this product does not come equipped with batteries.




Real time clock module

B Address map

® RTC address map ® Extended RAM address map
[ INDIRECT ADDRESS REG
[ RTC DATAREGISTER | =
INDIRECT 14-bytes XRAM |
ADDRESS REAL TIME CLOCK
00 o 00 00 SECONDS 128 PAGES
e 01| SECOND ALARM THRU OF 32-bytes PAGE 7F
0D 02| MINUTES EXTENDED RAM
OE 03[ MINUTE ALARM 62
S0bytes 04| HOURS XRAM + 1F 01
USER-RAM 05| HOUR ALARM PAGE, 00
06| DAY OF WEEK
= *F 07| DAY OF MONTH XRAM +20 | XRAM PAGE REGISTER
08 MONTH
09| YEAR XRAM + 21
OA| REGISTER A THRU ALIASES OF
0B| REGISTER B PAGE REGISTER
0C| REGISTER C XRAM + 3F
0D| REGISTER D
B Switching characteristics (Voo =5V +10%, GND =0V, Ta=-10t0 +70C) M Timing chart
Iltem Symbol Min. Max. Remarks
Cycle Time tove 395 DC teve
Pulse width RD/WR="L” interval tRwL 325 -
. : : i AO 0 AS X VALID X
Signal rise / fall time CS, RD, WR tr, tr - 30 ¢ ¢
RTC —{—tF R— [«—
Address holding time tan 20 A T —
Address setup before RD tars 50 tomn . et
il — — F R [«
Address setup before WR taws 0 WR e o tRw
i n bR - f— tan —f
Chip select setup time before RD tors 50 ns DATA BUS oo il H’IM
" . vl WRITE DATA
Chip select setup time before WR tows 0 (Doto D) | ——— VALID
Chip select hold time a after RD/WR toH 20 DATA BUS
Read data holding time toHr 10 100 AL D 0 D) VALID —
Write data holding time torw 0 — _ ters toon o]
— - - RD —— PWrwWL———
RD Peripheral output data delay time toor 20 240 s —tomr —|
Peripheral write data setup time tosw 200 - e tan —|
M Block diagram
SELECTOR
lTCLOCK DIVIDER CHAIN , DVO to DV2
50%DUTY 13 TAPS TO SELECTOR \r | SQW
1
3-19””1 T S S S S N Y pnt
ON/ OFF _ ;PERIODICIINTR 1/ SQ WAVE SELECTOR _Cl
ITMODE I:l RSO to RS3 &
Vi POK
o0 POWER REAGéS(':I'EDRS
SWITCHING ——> vpp ,B.C, 1
REFERENCE
Iy & 2o I TIT] CLOCK
; ; 2o CALENDAR
%o CLOCK, CALENDAR, AND ALARM |
STeY _l %‘ © REGISTERS UPDATE
=3
z 3
DATA/CONTROL 8 ——| COLUMN DECODER, 1of 8 |
il BUS > D A W
{———>| INTERFACE
¥ 50-bytes USER-RAM |
RD
N A A T O A
3
vTIR:>_ | ROW DECODER, 1of 8 |
> —————— EXTENDED RAM REGISTER
AotoAs COLUMN DECODER, 1 of 128
Tv I 17
RTC N EXTENDED RAM
- Vv |
— TSI LN NI
XRAM —l
[ > | ROW DECODER, 1 of 32
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Real time clock module

REAL TIME CLOCK MODULE FOR PC/AT

RTC-6593

* Builtin crystal unit allows adjustment-free efficient operation.
* Provides 114-bytes of backed-up RAM.

* Extended alarm function.

* Low current consumption.

ﬁ’t d;t ﬁ;!
* A builtin power supply switching circuit makes it possible to provide

automatic power supply backup to both the RTC and extended RAM. H

*1 PC/AT is a trademark of International Business Machines Corporation. Actual size
B Specifications (characteristics)
B Absolute Max. rating B External dimensions (Unit: mm)
Item Symbol | Condition Rating Unit 16.3 max.
” 1 Terminal | Pin No
Supply voltage Voo Voo-GND -0.3t0+7.0 I ADo 4
v HAAAAAAAAAARA AD:
Input voltage Vin Input pin -0.3t0Von+0.3 AD:2 6
D RTC6593 . B AD3 7
Storage Ters _ -55 0 c EPSON 5200B || | & -z s
temperature +125 s 5
HHOHHHEOHEHY 2
1 A AD7 u
Soldering Twice under 260°C within 10 ) % J"Q
conditions TsoL seconds or under 230°C /K f
within 3 minutes 1”;}‘1 HH&
B Terminal functions
W Operating range, frequency and DC characteristics Terminal Function Pin No.
Item Symbol Condition Min. | Typ. | Max. | Unit
MOT Model select (input) 1
Supply voltage Voo Voo-GND 45 5.0 55 \
Multiplexed bi-direction
Operating Torn _ 10 70 | ¢ ADoto7 | address/data buses 41011
temperature
GND Power supply (grand) 12
Frequency Af/fo _ope .
tolerance Ta=25C, Voo=5Y 520 P Real time clock 1
ppm RTC select (input) 3
Temperature T Ta=-101t0 70°C +10
characteristics op 25°C standard -120 AS Address strobe (input) 14
Voltage - R/W Read/ Write (input) 15
characteristics fv Ta=stable 6 | ppm/V
DS Data strobe (input) 17
Aging fa Ta:i?rsct’y\é;')r:w 5 | ppm/Y RESET | Reset (input) 18
: — Interrupt request
Input | High level Vi . 2.2 Voo+0.3 IR (output) 19
voltage
Low level Vi -0.3 08 /BT Back-up power supply 20
High level Vo | VDD::’VA 2.4 v siRg | Extended alarm o1
Qutput LOAD="4M interrupt request (output)
voltage
Low level VoL Voo=5V 0.4 — | Extended alarm 99
ILoAp=+4mA XALM | select (input)
Power supply Output sQw Square wave output 23
current loo P — 3 10 | mA
unloaded
Voo Power supply (+5V) 24
Battery supply | Vear=3V
current BT Voo=0V 0.5 10 bA NC Not connected internally 2,3,16




B Address map
® RTC address map

® Extended alarm address map

Real time clock module

00 00 h 0 | Seconds 00 00h 0 Extended Second Alarm
14-bytes 1 Second Alarm
2 Minutes i
13 oDh 3 Minute Alarm 1 Extended Minute Alarm
14 OEh ‘5‘ :OurSAI 2 | Extended Hour Alarm
our Alarm
6 | Day of the Week 3 | Extended Day of the Week
7 | Day of Month 8-bytes Alarm
114b g :\(/Ionth 4 Extended Day of Month
-bytes ear Alarm
}? g:g':tz: g‘ 5 Extended Month Alarm
i
12 | Register C i
Register 6
13 | Register D 6 g
127 7Fh 11247 General purpose RAM 07 07 h 7 Register 7
B Bus timing (Ta=-10°C to 70°C, Vop=4.5V+5.5V) B For motorolatiming
Parameter Symbol | Min. Max. Unit
Cycle time tove 956 DC Pussi —1
_ WASH il 4
Pulse width DS low or RD/WR high PuweL 300 _ s \ Ao
Pulse width DS high o RD/WR low Puen | 325 = et |
t
Input rise/fall time tr,tF _ 30 ove
_ DS Pwec Pwen
R/W hold time tRwH 10 N
— +—> —trws ol
R/W setup time before DS trRws 80 o B — thwH
Chip select setup time before DS, WR orRD | tes 25 RAW ><
Chip select hold time ton 0 tos e 1o
Read data hold time tonr 10 100 ns __
- " RTC or XALM
Write data hold time tonw 0 T toow \
n . [Bral g —| |~— torw
Multiplexed address valid time to AS fall tasL 50
: : AD-AD; WRITE XX —
Multiplexed address hold time tanL 20 _ ™
Delay time DS to AS rise taso 50 et [ei N B P,
.
Pulse width AS high Pwast 135 ADo-AD7 READ 7&
toor
Delay time AS to DS rise taseo 60
; = Notes:  Voo=4.5V to 5.5V
Qutput data delay time from DS or RD toor 20 240 Vie2 oV Vo4V
Write data setup time tosw 200 — Vi=0.8V V=04V
M Block diagram
8190 Hz DVo to DV2
ﬁ?és = v O 13T|/J&:¥SIQF%RSCET_€|CNFOR
VLI v
Voo POWER POK PERIODIC INTR/ SOW SELECTOR |
‘V:>_’ SWITCHING @Rs RS
> | REFERENCE 010 15
REGISTERS saw
AB,CD >
o — Saw/TRa ouT TR
ADo to AD7
CLOCK
CLOCK, CALENDER, AND
<As:> :> ALARM REGISTERS : ﬁﬁ'ﬁﬂgm
D_>R/W BUS
[ INTERFACE | paTa
DS ACONTROL USER RAM
|R:TC>_’ N :‘> 114 - bytes
YALM % L
D{' CONTROL REGISTER
RESET O
— L N EXTENDED
) ALARM e
DATA REGISTER




Temperature sensor

TEMPERATURE SENSING CRYSTAL

HTS-206

* Crystal used to sense the change in temperature.

* 2mm in diamater and 6mm in length.

* Good linearity frequency and temperature.

* Low frequency (40 KHz) enables low current consumption.
* Wide temperature range (-40 to +85°C).

* Suitable for DTCXO and temperature equipment.

P
Actual size
B Specifications (characteristics)
ltem Symbol Specifications Remarks
Nominal frequency fo 40 kHz
Temperature | Storage temperature Tste -55°C to +125°C
range Operating temperature Torr -40°C to +85°C
. Maximum GL 1.0 u W max.
Drive level
Recommended DL 0.1 u W typ.
Frequency tolerance (standard) Af/f +2% Ta=25°C, DL=0.1pW
1st a -29.6 x 10%/°C [+2%]
Temperature [ B 6.4 x 10%/°C? [+8%]
coefficient
3rd y -1.5 x 10™/°C® max.
Series resistance R1 30 KQ max. Ta=25°C, DL=1.0uW
Motion capacitance C1 2.0 fF typ.
Shunt capacitance Co 0.9 pF typ.
Insulation resistance IR 500 MQ min.
Aging fa +3ppm/year max. Ta=25°C +3°C
Shock resistance S.R. +3ppm max. Three drops on a hard board from 50 cm
B External dimensions (Unit: mm) B Temperature characteristic
[PPm]
4000 T T T
J}; 3000 e
o oot
) = o T
———a— 0 [
‘ 1000 e
‘ Lt | Le ‘ 2 1 :
‘ ‘ ‘ -3000 R e i s
Model L1 L. D1 D2 B 7 A S S
HTS-206 | 6.0max. | 40min. | o2.0max. | _ 00.2 0.7 0 E0200 0 10 20 30 40 %0 60 70 80 0[]




SAW RESONATOR

FS-555

* Reflow solderable SMD ceramic package.

* Capable of covering a wide frequency range, from 200 MHz to 500 MHz.
* 1.5mm thickness is equal to SMD-type IC.

* Perfect for small wireless equipment.

Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
Nominal frequency range fo 200 MHz to 500 MHz
Temperature | Storage temperature Tsta -40°C to +85°C Stored as bare product after unpacking
ey Operating temperature Topr -20°C to +70°C
Maximum drive level GL 10mW max.
Recommended level DL 2mW typ.
Frequency tolerance (standard) Af/f +25ppm, +50ppm, +100ppm Ta=25°C + 3°C
Peak temperature oT 25°C +15°C
Temperature coefficient a -3.4+0.8 x 10%/°C2
Harmonic ratio Rs/R1 2 min.

. . R 40 Q max. 200 MHz to 249.9 MHz, Ta=25°C
B3 [GEE GG ! 25 Q max. 250 MHz to 500 MHz, Ta=25°C
Motional capacitance C1 2.6 fF typ. (fo=312.24 MHz)

Shunt capacitance Co 4.3 pF typ. (fo=312.24 MHz)
Insulation resistance IR 500 M Q min.
Aging fa +10ppm/year max. Ta=25°C +3°C
) Five drops on a hard board from 150 cm or excitation
Shack resistance S.R. +10ppm max. test with 3000G x 0.3ms x 1/2 sine iave x 3 directions
M External dimensions (Unit: mm) B Recommended soldering pattern (Unit: mm)
Internal 095
connection
\
_ | -
= )
+l
3| — - ——|-—-— . —
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B Glossary

(fffo)

The output frequency drift including frequency temperature characteristics and frequency
voltage characteristics.

Item Content Object
Fundamental mode First harmonic crystal vibration mode. X'tal,0SC
The AT resonance frequency is determined by the
thickness of the crystal, but even with the same thickness AT fundamental mode
the third overtone will be about three times the frequency 1670
of the fundamental. With tuning fork crystal unit, the f (MHz) = t (um)
second overtone is about six times the fundamental.
Tuning fork crystal unit AT crystal unit
Fundamental mode
S '— A
N\
7 Fundamental mode 3rd overtone mode
>
=
N
Baud rate The rate of data transmission, i.e. how many data can be transmitted in one second. osc
Divided frequency The output frequency that is divided by the internal IC. osc
Duty (tw/t) Ratio of full and half cycles. For C-MOS loading duty is rated at 1/2Voo, and for TTL loading at 1.4V. 0oSscC
(symmetry) . :
® C-MOS loading ® TTL loading
trn e trw e
Voo Voo
80%Voo ’__\\ f / \
1/2Voo 2.4V
. \ 1.4V \\
20%Voo / (W 04v / J
Von GND Vor GND
w Vo T Vou
t Duty=tw/t x 100% 1 Duty=tw/t x 100%
(Equivalent) series Energy distortion to the (equivalent) internal charge capacitance component of the crystal unit, | X'tal
capacitance  (C1) | atthe series resonant frequency.
(motional capacitance)
(Equivalent) series Vibration loss to the (equivalent) internal resistance component of the crystal resonator, at the | X'tal
e reS'Stész‘ﬁ()e series resonant frequency. A measure of the easiness of oscillation.
Drive level (DL) Current or voltage level in the oscillating (operating) state. (Drive power=power required to | X'tal
oscillate crystal unit.)
Frequency (fo) Number of waves (cycles) per second. The relation between frequency and cycle is fo (Hz) =1/t | ALL
(sec). 1kHz=1ms, 1 MHz=1 ps, 1 GHz=1ns.
(Frequency) aging (fa) | Amount of frequency drift when operated under the specified conditions for a specified term. ALL
Frequency tolerance Under specified conditions at an ambient temperature of 25°C, the difference in actual | ALL
precision (Af/f) (measured) frequency from the nominal frequency.
Frequency stability Within standard temperature and operational voltage ranges, the drift in the output frequency. | OSC

X'tal:  Crystal unit, OSC: Crystal oscillator, RTC: Real time clock module




Item Content Object
Frequency Taking the frequency at 25 degrees Centigrade as the reference, the change in frequency in | ALL
temperature response to ambient temperature.
characteristics + Tuning fork crystal unit.

2
Aflf (ppm) =a (B71- 6x), 0O x: specified temperature
» AT crystal unit.
2 3
Aflf=a (6-25) +B(6-25) +y(0-25)
Examples of frequency temperature characteristics
Tuning fork crystal units AT-cut crystal units
0
—_ -10 /] \\ — 40
§ 20 \ % 20 /
= -30 s o
S -40 \ 3 2 //
g 50 Typical ) 4
S 60 / 61=250C \ = 0
g | a=-0.035ppm/C* £ 40
T T
20-10 0 10 20 30 40 50 60 70 40 -20 0 20 40 60 80 100
Temperature ('C) Temperature ('C)
Frequency voltage Taking the output frequency at the central voltage in the operating voltage range as the | OSCRTC
characteristics reference, the change in output frequency to voltage. Causes of this change are changes in
crystal deformation, and changes in IC internal constants for chips mounted in the oscillator
and RTC. The effects of the ICs are larger.
Insulation resistance Resistance between lead and lead, or between lead and case package. (conductive package) | ALL
(IR)
Load capacitance(CL) Effective capacitance (series equivalent charge capacitance) of the oscillation circuit as seen | X'tal
from the pins of the crystal unit. This capacitance is determined as a condition when the
crystal unit is connected to the oscillation circuit and will determine the output frequency. Load
capacitance approximation: CL # Ce xCp/ (Ce+Cp) + Cs
(Cs=stray capacitance)
Max. drive level (GL) Rating for the drive level. Current or power input over this level may result in characteristic | X'tal
degradation or destruction.
Max. supply voltage Maximum rated value for power input to the power supply pin. Input over this value may result | 0SCRTC
(Voo-GND) | in characteristic degradation or destruction.
Nominal frequency (f) Nominal value of frequency of crystal unit. X'tal
Operating temperature | Temperature range where specification characteristics are fulfilled, unless otherwise | ALL
range (Torr) | specified.
Operating voltage Voltage input to Voo pin which will support continuous operation with specification | OSCRTC
(Vo) characteristics.
Origin frequency  (fo) Oscillation source frequency of oscillator inside oscillation system. 0OSC

X'tal: Crystal unit, 0SC: Crystal oscillator, RTC: Real time clock module
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Item

Object

Oscillation circuit

Oscillation start up time
(tosc)

Output enable (OE)

Output fall time  (ttHL)

Output frequency (fo)
Output load
conditions (N or Cv)

Output rise time (triH)

Overtone

Shunt capacitance (Co)

Recommended

drive level (DL)

Soldering conditions
(Tsov)

Stand-by (ST)

Storage temperature
range (TsT6)

Content

Circuit needed to oscillate crystal unit. Circuit | Basic oscillation circuit using C-MOS IC
constants will differ with type of crystal unit and MR/fV
frequency. < |

.
The time from power on until the waveform ||:||
stabilizes. However, voltage rise times depend on 1 Xl l
the power supply, therefore the time is measured eI CHE

from a specific set of initial conditions.

Output is switched to high impedance,
and wired OR connection can be used to

select multiple outputs (frequency).

OE pin: High or open. Specified frequency | ® OTEiming
output = enabled. . ,  Enabled
OE pin: Low. Output is high impedance v Disabled

ez

= disabled. tem

Oscillation is not stopped, so the clock after 4/_\\ o o
OUTPUT L —

disabled is cleared is not synchronized with
OE (clock is continuous). High impedance

The time it takes for the output waveform to change from the high voltage (high level) to the
low voltage (low level). Also called waveform fall time. See waveform diagram under duty.

The frequency output from the oscillator circuit or the crystal oscillator system.

The types and quantities (power) of the loads that can be connected to the oscillator. Calculated
for 1 TTL as lon=-40 pA, lo.=1.6mA and for LS-TTL as lon=-20 pA, lo.,=0.4mA, 1 C-MOS=5pF.

The time it takes for the output waveform to change from the low voltage (low level) to the high
voltage (high level). Also called waveform rise time. See waveform diagram under duty.

Vibration state when crystal in vibrating as a high harmonic (see base wavelength). It is harder
to match the overtone oscillation circuit with the crystal unit than the fundamental oscillation
circuit.

Charge capacitance between the two electrodes in the crystal unit.
Excitation level for optimum oscillation characteristics.

Soldering conditions that can be assured at mounting. Temperatures or times over these limits
may result in characteristic degradation or destruction.

Function that halts crystal unit oscillation and frequency division. Cuts the current consumed by the
oscillators circuit and the frequency division stage.

ST pin - high or open: Specified frequency
output.

ST Pin - low: Output is low level, clock stops.
Because oscillation is halted, If ST is also
dropped to low, output is high impedance
but output is also unstable after function is Vo

restarted, for the same reason. OUTPUT: Low levl /

@ Timing
ST

Stand-by

tew teHL

Maximum absolute rating for the discharged state (no input of voltage, current or power).
Exposure to temperatures over this level may result in characteristic degradation or
destruction. To assure precision, store at room temperature whenever possible.

X'tal

OSCRTC

osC

osc

OSCRTC

oscC

osC

X'tal,0SC

X'tal

X'tal

ALL

oscC

ALL

X'tal: Crystal unit, 0SC: Crystal oscillator, RTC: Real time clock module
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Japanese Home Page Ehglish Home Page (http://www.epson.co.jp/epson/weleng.htm)
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Catalogs and Data sheets for each devices are available.
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m Product Inquiry by E- Mail

Seiko Epson receives your inqurties on the products througy e- mail. Your inquiry is welcome at Seiko Epson.
Mail address:
edevice@epson.co.jp
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