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rU P C SM5022 series

NIPPON PRECISION CIRCUITS INC. Crystal Oscillator Module ICs

OVERVIEW

The SM5022 series are crystal oscillator module ICs
fabricated in NPC's Molybdenum-gate CMOS, that
incorporate high-frequency, low current consump-
tion oscillator and output buffer circuits. Highly

FEATURES

= Up to 30MHz operation
» Fundamental oscillation
= Capacitors CG, CD built-in
= Inverter amplifier feedback resistor built-in
= TTL input level
= 4mA (Vpp = 2.7V) drive capability
8 mA (Vpp = 4.5V) drive capability

SERIES CONFIGURATION ()

Recommended t-in
Supply voltage operating frequenc capacitance R 0
£ ] utput Output Standby
Sapion range(MHz)/,\(EF) ratj (kQ) |frequency | level output state
Chip | soT 3V s(v( 0 \%\
SM5022A1H | 2.7t05.5 | 2.7t055 | 4to24 71& 8 10 1 600 fo CcMOS : High
impedance
SM5022A2H | 2.7t055 | 271055 | 4tog4 41030 = - 1 600 fo CMOS ! High
impedance
SM5022A3H | 2.7105.5 | 271055 | /41090 | 4100 NGB 10 1| 600 fo/2 cuos | . Mion
impedance
SM5022A4H | 2.7t05.5 J{to5 4030 410 - - 1 600 fo/2 CMOS . High
impedance
SM5022A5H | 2.7t05.5 2.7[05.5\4t0\30 41030 8 10 1 600 fold CMOsS 2 High
impedance
High
SM5022A7H 410 30 8 10 1 600 fol8 CMOS :
impedance
High
SM5022B1H 41030 8 10 1 600 fo TTL .
impedance

e N
A\ Device \ \ Package

SMXH // 6-pin SOT

CFM-2< Chip form

0

)

i(/
8]

]

O
)
<

NIPPON PRECISION CIRCUITS—1


http://www.dzsc.com/ic/sell_search.html?keyword=CF5022A1-2
http://www.jdbpcb.com/J/
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SM5022 series

PACKAGE DIMENSIONS
(UNIT : mm)
e 6-pin SOT
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SM5022 series

PAD LAYOUT PINOUT
(Unit : pum) (Top View)

XT  (1000,800)

- []
> [] |vDD
0 00
(0,0) vss XT INH

Chip size: 1.00 x 0.80 mm
Chip thickness; 220 + 30 ym

Chip base:Vpp level <

L/

PIN DESCRIPTION and PAD DIMEN@S\
) Pad dimensions [um]
Number Name 110 /W - 7

1 INH I Output state contrA\I iéput. Highwmhen LOW. Pull-up resistor built in 834 217
) XT | Amplifier ingt Crystal oscilanection pins. - 637 217
P /\ Crystal oscillator connected between XT and XT

3 vss - [eroung~\{ 165 165
4 Q O/» OutputWthcy (fo,folz,\l{m, f/8) determined by internal connection 162 637

- S voltage 859 450
— " \QQ//s?aI oscillator connection pins.

6 al CS\ W\ Crystal oscillator connected between XT and XT 804 604

BLOCK DIAGRAM

G

NS

O

Co

> 1/.2}-1—{1/2}-1—{1/2}—l l.

(INH : Low active)
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SM5022 series

SPECIFICATIONS
Absolute Maximum Ratings
Vgg=0V <\

Parameter Symbol Condition Rating Unit
Supply voltage range Vop =0.5t07.0 v
Input voltage range Vi /% F 05—\ v
Output voltage range Vourt \ 0.5t0Vpp +0.5 v

Operating temperature range

SSww I+

Chip form \—ssg\lss\
Storage temperature range Tt °C
o 6-pin SOT m <55 t0 125/

Output current lout // \\Q] mA

Power dissipation Pp 6-pin SOT \\j 2)50 mW

Recommended Operating Conditions

Ves= 0V, f < 30MHz, C, < 15pF O ~
Rating
Parameter Symbol Conditi Unit
min typ max
Supply voltage Vop ( / 2.1 - 5.5 v
Input voltage Viy — \ \> Vgs - Voo v
Operating temperature Toprr ( / =20 - 80 °C

Note: Recommended operating co@ws will cha
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SM5022 series

Electrical Characteristics
3V operation: Ax series
Vpp =2.7103.6V,Vgs=0V, Ta=-20to 80 °C unless otherwise noted.

AN

RaXing
Parameter Symbol Condition Unit
min \Iy\Q max
HIGH-level output voltage Vou Q: Measurement cct 1, Vpp = 2.7V, gy = 4 mA JOTTRAN] O\ - v
LOW -level output voltage VoL | Q: Measurement cct 2, Vpp = 2.7V, lg =4 mA K - 0.3 0)\ v
— ~N

Q: Measurement cct2,VDD:3.6V,INH:LOW,VOH:VDﬁ\ - - lﬁ \
Output leakage current Iz — LA

Q: Measurement cct2,VDD=3.6V,INH=LOW,VOL;VSS\ - -
HIGH-level input voltage Vig | INH /m 2.0 \7— - v

pn

LOW -level input voltage v, |INH \S e 05 v
AN

. INH = open, Measurement cct 3, load cct 1, C; = 15 pF, \)
Current consumption Ibp 30 MHz crystal oscillator /J\ 4 7 mA

INH pull-up resistance Ryp | Measurement cct 4 ( / 25 100 250 kQ
Feedback resistance Ry Measurement cct 5 @ \ \? 200 600 1000 kQ
Cs 7.44 8 8.56 pF
L . Design value, determined by/he
Built-in capacitance internal wafer patt
Co internal wafer pattern 9.3 10 10.7 oF

5V operation: Ax series/ Bx series

Vpp =4.51t055V,Vgg=0V, Ta=-2010 80 “Sunless oth

\D Rating
Parameter Sym Condtign Unit
min typ max

HIGH-level output voltage Vou @Mem CND A5V, lgy = 8 mA 3.9 4.2 - Vv

LOW -level output voltage Vor Q: MWM, Vpp=45V,lp =8 mA - 0.3 0.4 v

Muremen tZ)DD =5.5V,INA = LOW,Vgy = Vpp - - 10
Output leakage current Iz — HA
Wcht 2,Vipp = 5.5V, INH = LOW, Vo, = Vss - - 10

HIGH-level input voltage /VTBW 2.0 - - v

LOW -level input voltage V'/ INH <\ - - 0.8 v

Wop n, Measurement cct 3,
oad ccvl, C_ = 15 pF, SM5022A%H, CF5022A% - 7 12
Hz crystal oscillator
Current consump lop — mA
INH = open, Measurement cct 3,
load cct 2, C, = 15 pF, SM5022BxH, CF5022Bx - 7 12
30 MHz crystal oscillator
W-Qp resistance Ryp Measurement cct 4 25 100 250 kQ
Fee ck}&sis\tance ) Rs Measurement cct 5 200 600 1000 kQ
: Cs SM5022A1H, CF5022A1 7.44 8 8.56 pF
Design value, determined by the SM5022A3H, CF5022A3
Built-in capacitance interr?al o oartor? y SM5022A5H, CF5022A5
D P SM5022A7H, CF5022A7 | 9.3 10 10.7 Pk

SM5022B1H, CF5022B1
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SM5022 series

Switching Characteristics

CMOS (Ax series)
3V operation
Vpp =2.7103.6V,Vgg=0V, Ta=-20to 80 °C unless otherwise noted.

RN
Parameter Symbol Condition £ Unit
/>\rﬁ-m\\typA \an
— Measurement cct 6, load cct 1, 0.2Vpp to O'SVDD&( - 5 16\
Output rise time ty C. = 15 oF ns
L=15p 0.1V 10 0.9V, - 10 ?o )
) Measurement cct 6, load cct 1, 0.8Vpp towﬁ\ - 5 i
Output fall time tiy C =15pF n
L=15p 0.9V tﬁo Voo - 10 20
I

1 Measurement cct 6, load cct 1, \> _ 0
Output duty cycle PUY | Taz 25 °C,Vpp = 3V, C, = 15 pF, = 30MHz R

Output disable delay time? / - - 100 ns

oLz
Measurement cct 7, load cct 1, Ta= 25°C A/ pp =3\ C, =15 pF
Output enahle delay time? th7L - - 100 ns
~N

1. Determined by the lot monitor. L
2. Oscillator stop function is built-in. When INH goes LOW, @ output stops:

oscillator start-up time has elapsed.

MH goes HIGH, normal output is not resumed until after the

5V operation

Vpp=4.5t055V,Vgg=0V, Ta=-20to Zeﬂl\therw

\/ Rating

Parameter Symbol ondition Unit
(\ min typ max
Output rise time tro Measur@lm, load cct 1\0\@ t0 0.9Vpp, C_ = 15 pF - 3.5 7 ns
Output fall time t MNemeNMt 1,0.9Vpp to 0.1Vpp , C, = 15 pF - 3.5 7 ns
1 suremeng_cct 6, w B .
Output duty cycle /\B\% MVDD <5V, C, =15 pF, f= 30 MHz 45 55 %
Output disable delay time? ™ - - 100 ns
Meastxement cct 7qad cct 1, Ta= 25 °C,Vpp =5V, C =15 pF
Output enahle delay time? th7L - - 100 ns

1. Determined by the lot m

2. Oscillator stop function i M normal output stops. When INH goes HIGH, normal output is not resumed until after the
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SM5022 series

TTL (Bx series)
5V operation
Vpp =4.51t055V,Vgg=0V, Ta=-20to 80 °C unless otherwise noted.

\{ting
Parameter Symbol Condition Unit
min y}\ max
Output rise time ta Measurement cct 6, load cct 2, 0.4V to 2.4V, C = 15 pF L - \@ 7 ns
Output fall time ti3 Measurement cct 6, load cct 2, 2.4V to 0.4V, C, = 15 pF ( / - T \ ns
~N
1 Measurement cct 6, load cct 2, _ 0
Output duty cycle Duty Ta=25 °C,Vpp = 5V, C, = 15 pF, {= 30 MHz 45 55 %
Output disable delay time? oLz < - 100 ns
Measurement cct 7, load cct 2, Ta= 25 °C,Vpp = ¥V, € =8 p
Output enahle delay time? th7L NN - 100 ns
1. Determined by the lot monitor. L
2. Oscillator stop function is built-in. When INH goes LOW, normal output stops. Whe |G, normal)output is not resumed until after the

oscillator start-up time has elapsed.

Current consumption and Output wavefor

f(M RYQ) L (mH) Ca (fF) Cb (pF)
40 18.62 16.24 1.733 5.337

FUNCTIONAL DE IPTI

Standby Function
When TNH goes L OW,. the osgill ator output™sa Q goes high impedance.

INH Oscillator

INH

Q
HIGH (or open) ?(y/g-w orfM@requency Normal operation

Low \ \ %h in{p’eQance Stopped
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SM5022 series

MEASUREMENT CIRCUITS

Measurement cct 1 Measurement cct 4

T s

VDD
VDD

Signal cl
Generator xT Q
R1

R2

VSS

»

Q out monitom VoH

0Y
2.0Vp_p , 10MHz sine wave input signal (3V operation)
3.5Vp_p , 10MHz sine wave input signal (5V operation)
C1:0.001pF
R1:50Q
R2 :525Q (3V operation)
490Q (5V operation) a €
£ 3
Measurement cct 2 VoD
XT
Ri= Vbb
. IRf
T XT
- VSS
VDD @ }
—
TNH  Vss
ua

Measurement cct 6

x ) T
© VDD
Measurement cct 3 ;fx. “
co =Xt QF—o
H—(T—XT
VSS
O ¢|DD 7J7
VPD,
Signal cl \)
F—o0—

Generator

Cg .Cp 1 10pF (5022A2, 5022A4)

VSS
i Measurement cct 7
VDD
gve input signal (3V operation) Signal
3.5Vp_p, 30MKz sifewave input signal (5V operation) Generator XT Q—=o°
C1:0.001pF R1
R1:50Q

VSS TNH
7J7 ;{r

R1:50Q
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SM5022 series

Load cct 1 Load cct 2

Q output O—l

CL
/;[ (Including probe capacity)

C, = 15pF

Switching Time Measurement Waveform

Output duty level (CMOS)

DUTY measuring

Q output voltage (0.5Vbp)

Output duty level (TTL)

DUTY measuring

Q output voltage (1.4V)

Output duty cycle (CMOS)

R VN oo\ ./ __ _ ~_____ DUTY measuring
Q outpu voltage (0.5Vob)

DUTY= Tw/ T x 100 (%)

DUTY measuring
————— voltage (1.4V)

DUTY= Tw/ T X 100 (%)
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SM5022 series

Output Enable/Disable Delay

IN

Q output

NIPPON PRECISION CIRCUITS INC. reserves the right to make changes to the products described in this data sheet in order to
improve the design or performance and to supply the best possible products. Nippon Precision Circuits Inc. assumes no responsibility for
the use of any circuits shown in this data sheet, conveys no license under any patent or other rights, and makes no claim that the circuits
are free from patent infringement. Applications for any devices shown in this data sheet are for illustration only and Nippon Precision
Circuits Inc. makes no claim or warranty that such applications will be suitable for the use specified without further testing or modification.
The products described in this data sheet are not intended to use for the apparatus which influence human lives due to the failure or
malfunction of the products. Customers are requested to comply with applicable laws and regulations in effect now and hereinafter,
including compliance with export controls on the distribution or dissemination of the products. Customers shall not export, directly or
indirectly, any products without first obtaining required licenses and approvals from appropriate government agencies.

NIPPON PRECISION CIRCUITS INC.

4-3, Fukuzumi 2-chome
Koto-ku, Tokyo 135-8430, Japan

NIPPON PRECISION CIRCUITS INC. Telephone: 03-3642-6661
Facsimile: 03-3642-6698

NP9906AE  1999.06
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