CRYSTAL CLOCK OSCILLATORS

LQT Series

= How to Order
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(1) Model name
(2) Representative frequency
(3) Number of output

® Specifications

&)

s | lOTEOCS | Lareoks | (aTes | OMOOK | LORs | roooc | arion
1 OUT(S0Hz) | OUT(60Hz) | OUT (256H2) OUT (200Hz). | OUT(500Hz) | OUT (10KHz) | OUT (12.5KHz)
2 | Veo(+50v) | Voo (+50v) Voo (F5.0V) | Voo (45.0V) Voo (45.0V) Voo (+5.0V) Voo (+5.0V)
PIN No. 3 | Vss(GND) Vss (GND) Vss(GND) | Vss(GND) | Vss(GNDJ | Vs (GND} __Vss (GND)
4 RESET 'RESET RESET  RESET OUT (4KHz) | OUT (80KHz) | OUT (100KHz2)
5 | OUT(125Hz) | OUT(i5Hz) | OUT (64Hz) OUT (50Hz). | OUT (2KHz) OUT (40KHz) | OUT (60KHz)
| 8 | oursHz | ouT(3oHzy | OUT(128Hz) | OUT(100Hz) | OUT(IKHz) | OUT(20KHz) | OUT (26KH2)
Voltage (in Operation) '  5.0V(45105.6V) B _ 5OV@4.510556V)
Output Fraquency | 125,25 f'g 157, 30, gg ' 64,128, 233 50, 100, zgg .igfgizm, 2K :143? gggﬁz ;3,?“1 0205}?Hz
Cutrent Consumption (at nio foad) 16mAmax ' ' 1.5mA max '
Operaing temperature range —20C to +70C —20C to +70C
0 ) ' 10ppm
Frequency precision 1 50ppm
(26°C2C, 5V¥ 2 110ppm
JE . 0.2% , 7 ,
Fiequry | Volage Chareclersic +0.5ppm/0.1V TYPICAL +05ppm/0. 1V TYPICAL &
Variation Rate TempefamreCflarac!eﬁsnb " £20ppm (—10%C to +60'C) +20ppm (—10‘C. to+60C)
RESET o . YES ; NO
Output From C-MOS INVERTER C-MOS INVERTER®
Output Wave Shapa Rectangular wave 50% duly Rectangular wave 50% duty
Case 1 NQ CONNEGTION "~ NO CONNECTION-
Adjustrment to frequencies other than the standard lypes above is possible upon request.
B Characteristics
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Fig. 1 Temperature - Oscillation _

Frequency Variaticni

Fig. 2 High Temperature:
Exposure {85°C)

Fig. 3 Low Temperature
Exposure (-40°C)
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CRYSTAL CLOCK OSCILLATORS

LQT Series

G R

TBM LQT50X-1, 60X-1 are high-
precision crystal oscillators composed
of AT-cut crystal with excellent temper-
ature features and low-energy, high-
drive CMOS |[C. _
Existing power synchronization system
can be revised into a high-precision
crystal synchronization system with lit-
tle effort, realizing improved sophisti-
cation, reliability, and global application
of the system.

In particular, it has been simplified for
output only of power frequencies most
frequently used for high precision, high
reliability, and low cost.

M Features

1) Revision of the oscillator to the power
supply sync system produces high-
precision quartz synchronization.

2) The simple function {at 50 Hz or 60
Hz) realized low price and. high
precision.,

3} Use of CMOS IC produces high out-
put (TTL one-gate drive possible) at
low energy consumption (6.0V 0.6mA
at maximum).

4) The metal package makes it easy to
prevent radiation of unwanted oscilla-
tion output, and maintains high relia-
bility.

M Applications

1} Quartz sychronization for power syn- o
chronization equipment 5.2Max 7.0%08, LQT - 50X - 1

& Dimensions & Pin Distribution ® How to Order

2) Oscillation for various high-precision
timers x . © @ ®
3) Oscillation for high-precision clocks & 3 @® Model name
z 2 2 Output frequency (50Hz or 60Hz)
0.5 ® Number of output
4_4:':0.2
7 Unit: mm
® Pin Connection 7 _
, 1 ~ OUT50Hz
-2 ~ Vee -
o L3 Vss -
PIN.No. - b6 GoNNEGTION
N2 NO CONNEGTION.
6] NO CONNECTION: -

“Case | NO CONNECTION




CRYSTAL CLOCK OSCILLATORS

LQT Series

Ee - ..

EMaximum Absolute Rating

Classification - |-~ Code -~ CRating: oo b o oUnies o
Voltage ' Voo ~031t0 +70 v -
Operation Temperature Topr -20t0 +70 ' e
Storage Temperature Tsig —40to +90 c

® Specifications

Clagsification - Code ~ . Raling “Unle: o " Hemarky - - -0 3
Qutput Frequency fout 50 or 60 Hz Cosme Wave 50% Dmy
' 0: %10 ppm
150 ppm
Qutput Frequency Error Afff (25°C) 27100, _ppm
37402 % e
Frequency Temperalure- + - ) —10°C--+60°C range based on
Characteristic Afft (T) ._20ng ppm Ta=25%C, Vee=5.0
Voltage Characterislic _ Afif(Vee) +2 Typical ppmN: ’ ——
Range of Temperalure in Operation Topr —201t0 +70 c —_—
Range of Voltage Vee +5.0%05 v 203
Current Consumptian (at no loady lec . 0.5Max _mA _ -
Output Cutrent ’ lo. —1.6Min mA Vee=5.0V, Von=AT3.8V
put arent lon " 1.6Min A Va=5.0V, Vo.—=AT0.4V
Fan Out n _TTL 1 Gate o '
IComparatlve Study of LQT 50X-1 and 60X-1 W|th LOT-50X-3 and 60X—3
Dol . LQFEOXE GOXT. - O LOEB0X3, BAXE L T i 3
loo Allowance Value- (Minimum) 1.6 i 0.5 mA -
_(0.4v) Actual Valug , 6.2 1.4 mA
Tow Allowance Value (Minimum) ~1.6 . —0.5 mA
{38y} Actual Vaiue ' —12.0 0.6 mA =
Current Consumption| Maximum 0.5 L& mA
(at na load) Actual Value 0.2 0.9 mA-
Voltage {Vst) at Oscillation Start 2.8 4.0 v
Voltage Characteristic - 2 Typical 5 Typical ppmiV
MTest Circuit
+ 6oy :
+3 - Vie=6v 10
,-.-_l: 40 : // 5
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T 20 / Avi q - A . h
-2 ) -5
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i ) . -10
3.0 4.0 2 b 60 7.0 1.0 2.0 3.0 40 50 6.0
Fig. 4 Voitage - Example of Oscllation F ol
Vzagr]at| or? Cal'lgaera ct:ralgt‘ﬁ:eﬂ% ‘_‘335“‘ ‘)m Tequency Fig. 6 Example of Vout Characteristic (Ta = 26°C) Fig. 8 High Temperature Exposure
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Fig. & Temperature - Oscillation
Frequency Variation Characteristic (Vdd = 5.0V)

Fig. 7 Exan&;))le of Ioh Vout Characteristic

{Ta =

Fig. 9 Low Temperature Exposure Characteristic (Ta
= 25°C) )
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CRYSTAL CLOCK OSCILLATORS

LQV Series

The TBM LQV Series are a line of
unique, high-precision, wide-band, low-
energy oscillators composed of mask-
programmable 18-step binary counter
CMOS IC and AT-cut crystal with su-
perior temperature characteristics.
Selection of osciilation output from 12
Hz to 8.0 MHz is possible with combi-
nation of the crystal’s oscillation pos-
sible frequency and number of counter
steps for maximum of 4 outputs from
each step.

Semi-customized base oscillators ideal
for systems design can be shipped to
meet early delivery dates and at low
prices. Various types of oscillation fre-
quency bands with wide range of ap-
plications are available as standard
mask for customer convenience.

M Features
1) A wide selection of oscillation frequen-
cies (12 Hz to 8.0 MHz) can make sys-
tems compact in size and adjust-
ment-free.
2) Up to four outputs is possible at bi-
nary rate for concentration and stan-
dardization of oscillators.
Example: (1) 4,096 MHz, 2,048 MHz,
1,024 MHz, 1 KHz)
(2) (3,2768 MHz, 1,638
MHz, 800 Hz, 50 Hz)
3) CMOS IC and AT-cut crystal produces
good temperature characteristics
(plus/minus 20 ppm maximum -10°C to
+60°C) with low energy consumption
and selection of frequency precision ac-
cording to the type of use. {plus/minus
10 ppm, plus/minus 500 ppm, plus/mi-
nus 2,000 ppm)
4} High reliability and ease in radiation
control are realized by the metal
packaging
5) The mask-programmable product
makes prototype and mass production is
possible with short production time and
external attachments unnecessary.
6) Oscillation band types that are most
frequently used are available as stan-
dard masks.

Applications

1) Computers and peripherai aquipment
2) Microcomputer application products
3) Various intelligent timers

4} Control equipmant

Dimensions & Fin Distribution
Note: Out 1 through 4 are in order of output frequency
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Dimensions
$14. 05 Max.
- 1

® Pin Connection

7. 5210.2

$15.5 Max.
Unit: mm

5.2 Max.
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oouT1
Pine - | - ]

Vee

No. - Vsg: -

| or & ReseT -

oo iwlie

our 3 .

NO' GONNEGTION-

Note: Out 1 through 4 are in order of
output frequency




CRYSTAL CLOCK OSCILLATORS

LQV Series

*CMOS IC is shown in dashed-line box

However, a selection of volun-

tary frequency comparison is possible

due to mask- programmable wiring in
solid-line box [~ 1

*The source oscHIaﬂon crystal vibrator
can be selected in the range between
3.0 to 8.0 MHz.

*Although the TMB has 6 pins and two
are necessary for Vdd and Vss, output
is possible from a maximum of 4 pins.

*Resetting is also possible. In such a
case, one pin is necessary for reset
function, that the maximum number of
output will be three (n = Step 4 or
later)

eUnnecessary pins become NC and
should not be used .as tie points ter-
minals. :

® List of Standard Frequencies
(Source Osclllation)

3,20000MHz 4.8000MHz
3.27680MHz 4, 9152MHz
3, 68640MHz 5.0000MHz -
3.93216MHz 5.1200MHz
4.00000MHz 6. 0000MHz
4.09600MHz 6. 1440MHz
4.19430MHz 8, 0000MHz

Mode Nameg_BoucsOscbofeeansital Outgt FrequencyiHzl
8. 000M
8M00 8.000 4.000M
-012 2,000M
6.000M
6Ma0 6.000 3,000M
-012 1.500M
' 1.28M
SMi2 5.120 640K
-234 320K
504, 288K
4M194304 4. 194304 i
-3GR RESET
' , 3,93216M
3m93216 3.932160 1.96608M
~01G 60 ;
\ ' ' 409. 6K 4
. __RESET

M Function Block Diagram

e T S mem e mooome ey
]: Solder plating n=1 2 3 4 10 11 12 13 14 15 16 17 18 Ve
o '

I

|

I

L

Tooe—T] 9 la [ fc fp Je |F {g Ju
Xat |1 Mask programable area
—=Cc CB'-E l—A
[ —

Va }_Tc_c_ vss____ _______________________ _RESET
3 3 1 2 3 &
B Sample Standard Mask (There are several othelf types)
(axic Splitting stagen = 12 3 4 0N 12 1314 15 16 17 18 fvee
—
1 iA 9 c o le lr Ja (w1
soll L -
l I} o1 05
Vss i_Vcc Vss I I [ l [ l RESET
Nutber of Quiput. -{Output ratio} A == 10'steps B = 11 steps C'= 12 stops”
(N Ner G =16 steps (reseﬁeffecuvestarﬂng with 4th- stepF
OUTPU'[
01234 56789AC
@ F_k_aset Possirble

OUTPUT |- _ )

EZ -0001erl172222333337444'4'4455:6*_77,78
| .l202‘7890345C456&C_5—.6ZBA-C7A889A9A
& Reset Possible _ '

¢ 01122333444455677809AC
—& GAGEGH6AGEABGEBAABAABG
& Reset Possible .

OUTPUT , . _ o o
-2 ego00GOoOtT 11T TYULEE2222222222233373
-1 11122€22C77788923333344446¢C4444¢4
6. ZCGCGGCGGB8IAIAALIE6CC568CE6G568A
& Reset Possible: - - : :

2 - 13333334444444444845585677778

El: 44568C555566778AC77A8889A¢8
6 CGE6B8BAGH7ABSAABABGABBAYAARBA
@ " | Reset Possibig B : ’

ouUTPUT | - - - , ;
2 00CO0O0TTT11222222223333334444467
-1 ) F1122777833%33334444444656565677¢8
& 22CCCHB89944445C5C56688C8772A8AA0
.5._ C'GG'GGQAAAEECG&G&G:G&A—,AVGA.ABB_ABBA
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CRYSTAL CLOCK OSCILLATORS

LQV Series

®» How to Order

Lav-[ M- eI

(1) Model Name

(2) Source Oscillation Crystal Vibrator Frequency: 3 to 7 highest
digits displayed

(3} Frequency Step Code of Output Frequency

® @ ©) (4) Frequency Step Code of Output Frequency or Reset Displayed
EXAMPLE
LQV-3M2768- 3CGR LQV-3M93216-1G LQV-4MO00 - 012
o 0000 o 213 o 000
Ofo  =3.2768MHz @ RESET Ofo  =3.93216MHz Ofc  =4.00MHz
@fo/2* =409.6KHz - Ofo/2' =1.96608MHz Bfo/2° =4.00MHz
©fo/2'* =800Hz ©fo/2'® =60Hz Ofo/2' =2.00MHz
O fo/2'° =50Hz : Ofo/2? =1.00MHz
= Frequency Splitting Code No. ® Maximum Absolute Rating
n= 0 1 2 ~ 9 10 11 12 13 14 15 16 17 18 RESET " Classifoation: | Eode. [ - Ratng  F o onit
CodeNo. |O 1 2 ~ 9 A B CDEFGHUJ R * Voltage Veo —oam +7.0 v
’ Working: Temperature Topr —35 to +86 5 °C
SuageTémperétu!e' ' Tg:gf ~40to +90 | o
m Specifications
Classification: Code - o Rating. - F L Unk e b o Hernarks: -
Qutput frequency fout 12 10.8M*! Hz Cosme Wave 50% Duty
0 F10 ppn. .
- Frequency precision AV (257C) ;3‘;?80 — gg'rg
, , 3:+£02 % ,
Frequency temperalure Characteristic AMF(T) +20Max ppmt 1;1_()'2()5-&+300;c_r5a%%e based on
VOI!age charactensuc AT (Vea) +2 Typical " ppmV
Operalingt temperature ranger Topr -20 fo +70 C — frs
Voltage Ve +5.0+05 % DC '
Current consumption (at no load) le 05Max fa 5.0Max*2 mA ' :
ot 02, 03 tor. —0.08Min. mA Vea=5.0V, Van=4.6V"
Output tor 0.51Min CmA _ Veg=5.0V, Vor=04V .
curtent | fow . —051Min mA Voe=5.0V, Vor=4.6V
' , fou _ 0.51Min mA - Vee=5.0V, Vor=0.4V
Fan Out ’ n © LSTTL1gale - ' :
Note : 1. Qutput frequency can be freely selected by selting source oscillation crystal vibrator and frequency sphtter stage .
2. Varies with combination of source frequency and output frequency.
m Specifications
+4 * 15 15 — -
+g - it_»fj\l ) B yop=4v. 10
T+ L J 3w i g0 ] ST on son edon '
i HEPZ=ali P Zsall i=s e
3= 25 25 — = a_gl-
-3 - "l 7 k ) - Ry 1 10
B T X R R X7 O 76 50 30 40 5.0 6.0 07720 3.0 40 50 6.0
Vout (V) Vout (V.

Voo (V)
Flg. 10 Voltage - Oscillation
Frequency Fluctuation

Fig. 14 lol - Vout Charac-
teristic Sample - Buffer Am-

Fig. 12 lol - Vout Charac-
teristic Sample - Buffer Am-

‘Fig. 16 High Terr;perature

Exposure (85°C

Characteristic plifier 04, 06 (Ta=25°C) plifier 01, 02, 03 (Ta= 25°C)
i 2 L T T T il s g 10
o . A |
O e N A 10 12 s . et
g, o N 7 : \\\ voorev | |2 0-_;209&7 SpOH  &H0H 1900t
3 R | & _glvopsv {_f b {8 g ‘4@{\\ — 435 |
—~10F " s NGO sy e ~bal | : v \ 45
—~20 '-';/. 4 l . ///.‘ o S §» ~d ob— L] \~\\ o] 10
-3 —10 85 % 1.0 2.0 -30 40 50 6.0 Yo 1.0 20 3.0 40 50 6.0
Teiperature('C) ut (V) Vout (V)
Fig. 11 Temperature - Oscil- Fig. 13 loh - Vout Charac- Fig. 16 loh - Vout Charac- Fig. 17 Low Temperature Ex-
lation Frequency Fluctuation teristic Sample - Buffer Am- teristic Sampla - Buffer Am-  posure {-40°C)

Characteristic (Vdd 5.0V)

plifier 01. 02. 03 (Ta=

25°C)

plifier 04, OB (Ta

=25°C)

10



