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Test Circuit 1

(F—‘VCC VSS
1662 966414 ’
M30622SAFP
RESET
Rf
12
15— VV NV 13 ),
X IN X OUT
Use FET Probe
4.19MHz Input Impedance
1IN R:10MQ % 2%
Vin —C1 —-C2 Vout C:Approximately 2.0pF
Jr J; 7L dc to 500MHz
4,19MHz

Test Circuit 2 (LOOP GAIN)

TLWVCC VSS
1662 966414 ’
M30622SAFP
RESET
Rf 12
15NN\ 13 _—ilc
X IN X OUT
T.G.Out=-20dBm
N O"_—{F_—_ Use FET Probe
0.01 4.19MHz Input Impedance
Out O _L:ﬁ4[]{ R:10MQ % 2%
c1 ——c2 C:Approximately 2.0pF
;E J; de to 500MHz
4.19MHz



Gf/G3f

Vin/Vout

Open Loop Gain <L.G> v.s. Resonator Characteristics

[ C : M30622SAFP -~ VEC= + 5,0V C1®miu
Resonator : 4.19MHz C2=

Gf
L ———-—A G3T
(dB)
Fund. 3rd
40 21.8 -1.1
25.3 -1.8
9
20 o—T |
0 LS S W — -y
-20
TYP Max
Resonator Gain
Oscillating Voltage v.s. Resonator Characteristics
| C : M30622SAFP VCC= + 5.0V Cl= 33pF
Resonator 4.19MHz C2= 33pF
G— o Vin
A———-A Vout
(V)
InHi InLoQutHiOutLo
6 4.24 0.04 4.84-0.12
4.84-0.40 5.00-0.24
e e Higir—t ]
A /——/—_‘/_E) 1 Leyvel
4 &
2
0 S
-Tr =F==3 Low Levll

TP MAX.

Resonator Gain



Oscillation Starting Voltage v.s. Resonator Characteristics

1 C : M30622SAFP
Resonator : 4.19MHz
(V)
Starting Volt.
1.72
1.59
3
g 2
2
9\'\1—-‘__ &
y S
T ——A
1
0 TYP 7 MAX,
Resonator Gain
Oscillation Rising Time v.s. Resonator Characteristics
I C : M30622SAFP VCC= + 5.0V Cl= 33pF
Resonator : 4.19MHz C2= 33pF
(¢ Sec)
Rising Time
68
60
120
= 80
-
G}‘“““‘-—-~___J\
40
0
TYP Max

Resonator Gain




Open Loop Gain ( Gain Characteristics of Circuit 2 )

I C : M30622SAFP ' . VCC= + 5.0V
Resonator 4.19MHz
1.Gain
fc=8.380MHz
50dB
N
0L
e SO J
T
-50dB
fc-8.38 fe ‘ fc+8.38
2.Gain/Phase .
- fc=4.190MHz fe=12.899MHz
50dB 50dB
Gif=| 2p.p14¢B G3lf=| [.podiB
f=| W.P1MHz 120° fl3=| 12.B8YHZ 120°
] J\b .
/A\ _ N
0 N\ 0
| N LA~
N !
-120° -120°
-50dB -50dB
fe-.50 fe fc+.50 fe-.50 fe fc+.50
3rd Harmonic
Fundamental Vibration Mode Over Tone Vibration Mode
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Vin/Vout
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Oscillating Frequncy v.s. (C1,C2) Characteristics

I C : M30B22SAFP ~ VCC= + 5.0V
Resonator : 4.19MHz
(%)
Frequency
4.2355
. 4.2231
4.2098
SN 4.1990
e 4.1865
0 ~e
\7\\&
RJ
-1
0 10 20 30 40 50 (pF)
Cl1=C2

Oscillating Voltage v.s. (C1,C2) Characteristics

| C : M30622SAFP VCC= + 5.0V
Resonator : 4.19MHz
 G—————2o Vin
A—=—=-A Vout
(V)
6 4.52 0.12
—_—f— —— ‘- A — - .
A A 7% A bl g evgj4'72 0.04
Lo 4.92-0.16
4 4.92-0.20
4.88-0.16
2
0 g = ====8 LPpW L¢vel
0 10 20 30 40 . 50 (pF)
C1=C2

InHi InLoOutHiOutLo
5.
5.

32-0.08
32-0.12

5.32-0.186
5.
5.32-0.12

36-0.12
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Oscillation Starting Voltage v.s. (C1,C2) Characteristics

I C » M30B22SAFP
Resonator : 4.19MHz
(v)
Starting Volt.
1.68
3 1.68
1.70
1.70
1.74
g 2
b—lA—| B —A-—-—A
1
0 0 10 20 0 40 50 (pF)
Cl=C2
Oscillation Rising Time v.s. (C1,C2) Characteristics
I C : M30622SAFP VCC= + 5.0V
Resonator : 4.19MHz
(i Sec)
Rising Time
60
60
120
64
72
88
= 80 i
=)
o M/e//e
40
0
0 10 20 30 40 50 (pF)
Cl=C2




Vin/Vout

Oscillating Frequncy v.s. VCC Characteristics

I C
Resonator

M30622SAFP
4.19MHz

(%)
Frequency
4.2122
4.2125
0.2
4.2139
4.2154
o 4.2168
0 Y//* & 4.21178
4.2183
(ﬁf/i
-0.2
0 2 4 6 8 10 (V)
vCe
Oscillating Voltage v.s. VCC Characteristics
I M30622SAFP Cl=  33pF
Resonator 4.19MHz C2= 33pF
G———o Vin
& ———~-A Vout
) ry _
P . .
X High Level InHi InLoOutHiOutLo
6 ’/;)a 1.80-0.04 2.08 0.08
% 2.00-0.04 2.28 0.04
i;}f/ 2.80-0.08 3.20 0.00
4 X 3.72-0.08 4.24-0.04
!;;/”/ 4.60 0.04 5.28-0.12
,}f 5.44 0.16 6.32-0.12
7/
) ng/} 5.84 0.20 6.80-0.12
[
0 f%é —~ -——Aa—g Low Llevel
0 2 4 6 8 10 (V)



T Bt s
Oscillating Wave Form v.s. VCC Characteristics
I € : M30622SAFP o Clmy:/83pF
Resonator : 4.19MHz C2= '~ '33pF
VCC Vin Vout
5. 5
2V
NI / ANIVANEAN/AN
0 / \\/ \ 0 \/Y \// ‘\/
5 5.
2.2V
\ AN\ ANVINEAWIANY
NEVALVIRY, NEAVARY/EN
5. 5
o AR N NEAWN
JHNIVIR {1\ / VNN
NEAVARV/ENERVY 0 S
5 5
AT IATA INWAVR/AWEIN
v N AT AN AN
\[/ VLA [\ HINAR
0 JINV. VARV, NERVAR VLY

1¢ V/Div )
0.1Cu Sec/Div)
- 12 -




Oscillating Wave Form v.s.

VCC Characteristics

I C : M30B22SAFP Cl®yi /33pF
Resonator : 4.19MHz C2=. . 33pF
VCC Vin Vout
TR T A AT A I EAVEA RN
- A NIRRT
ANEREEYSIRN ENNIREE R
T\ AR, IR NINER
0 \/ \/ \/ \/ 0 \ / \/ /
T Al A i EAVETAEE\
Ry NN IR
. ik NN INERNEEN
NN T T
ARNINVERERY; 1 AR
0 \/ \/ \/ \/ 0 /1Y
A Al N
s AL N TA TR s VOO0
/\\ \/ /\\ /H\/\H\IH\
0.5V T ] RN, R
ARVIEVEAERY R AR
0 / v 0 \/ b/ /
V = 1C V/Div )
H =

_13_

0.1C(u Sec/Div)




Oscillation Rising Time v.s. VCC

Characteristics

| C : M30B622SAFP ¢l
Resonator 4.19MHz
(U Sec)
300
=~ 200 4
’ \
100 q\\x
0 2 4 6 8 10
VCC

Rising Time
210
150
80
70
60
60
60

(v)




Temperature Characteristics of Oscillating Frequncy

I C : M30B22SAFP "% "YyCC= 4 5.0V
Resonator : 4.19MHz
(%)
0.2
—4 :
- L P
a / D
4
-0.2 Pe
=40 0 10 80 T20 )

Temperature

Temperature Characteristics of Oscillating Voltage

I C : M30622SAFP : VCC= + 5.0V Cl= 33pF
Resonator 4.19MHz C2= 33pF
G——o Vin
A-———-A Vout
(V)
6
lk—--——A——'-A-——A'-—-~A_.__A____A___A.__és
[« L7 = 0. )
N V\(}——$\€§\€)
4
-
=
o
>
~
=
> 2
0 =N

~-40 0 40 80 120 cO

Temperature

_15_




Temperature Characteristics of Oscillation Starting Voltage

I C : M30622SAFP  Clg. . 33pF
Resonator : 4.19MHz C2= ' 33pF
V)
3
©n 2
-
C)\GH D FanY
© D & )]
) S Sp—— s R <L S S
1
0 o
-40 0 0 80 120 «C)
Temperature
Temperature Characteristics of Oscillation Rising Time
1 C : M30622SAFP VCC= + 5.0V Cl= 33pF
Resonator : 4.19MHz . C2= 33pF
(u Sec)
120
D
a/e/
= 80 ,/i
)

v
40 |

-40 0 40 80 120 Q0

Temperature

_16_
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|

Jr,1,;ﬂ Beoelos

Oscillating Frequncy Correlation of Circuit

I C * M30622SAFP VCC= + 5.0V ; SpF
Resonator 4.19MHz 3pF
fc= 4.190MHz
NO. STD. TEST DEF. NO. STD. TEST DEF.
(MHz) (MHz) (KHz) (MHz) (MHz) (KHz)
1 4.1871 4.2022 15.1 11
2 4.2017| 4.2180 16.3 12
3 4.1919 | 4.2075 15.6 13
4 4.1982 | 4.2137 15.5 14
5 4.2023 | 4.2154 13.1 15
6 4.2053 | 4.2198 14.5 16
7 4.2077| 4.2229 15.2 17
8 4.2028 | 4.2161 13.3 18
9 4.1968 | 4.2121 15.3 19
10 4.2006 | 4.2138 13.2 20
(%)
1 /
=)
- ///6
Q
ho 0
8}
4
/7]
()
] /
_l/
-1 0 1 (%)
Standard

_17_




Oscillating Frequncy v.s. ( C2 ) Characteristics

04

.08

08
12
12
04
08

I C ¥ M30622SAFP ‘ - VCC= + 5.0V . Clgi} 33PF
Resonator : 4,19MHz
(%)
Frequency
G 4.2342
&\\ 4.2206
0.4
\ N 4.2158
\k*\ 4.2096
| 4.2065
I 0 \\e\\\%} 4.2039
3 e | 4.2017
-0.4
0 10 20 30 40 50 (pF)
c2 '
Oscillating Voltage v.s. ( C2 ) Characteristics
I C : M30622SAFP VCC= + 5.0V Cl= 33PF
Resonator : 4.19MHz
o———0o Vin
A —~———p Vout
V)
InHi InLoOutHiOQOutLo
6 = 5—13.48 1.12 5.36 0.
: L —] Hi vie |
Tk o - iy Ny W 4o -
>R || MiEk evelss 5.36-0
/e////”’ 4.40 0.24 5.36-0.
4 | o] 4.92-0.16 5.32-0.
5 | 5.40-0.40 5.28-0.
Q .
> 5.84~0.56 5.20-0.
b 5.88-0.60 5.08 0.
= 2
_ B
™~
0 U -~ G U — ~
Low Level
—
0 10 20 30 40 50 (pF)



Oscillation Starting Voltage V.s. ( C2 ) Characteristics
I C : M30622SAFP 3PF
Resonator 4.19MHz
(V)
Starting Volt.
1.68
1.68
3
1.70
1.70
1.70
2 2 1.72
b & & & @ & o 1.72
T A — A A A
1
0
10 0 30 40 50 (pF)
C2
Oscillation Rising Time v.s. ( C2 ) Characteristics
1 C : M30622SAFP VCC= + 5.0V Cl= 33PF
Resonator 4.19MHz
(u Sec)
Rising Time
84
72
120
68
64
60
- 80 N
e“he\\e 56
40
0
10 20 30 40 50 (pF)
Cc2




Oscillating Frequncy v.s. ( Cl1 ) Characteristics

.08
.04
.08
.16
.12
.12
.08

I C : M3D822SAFP VCC= + 5.0V _ .
Resonator : 4.19MHz : C2= 33PF
(%)
Frequency
4.2491
. 4.2277
4.2181
\Ek\ 4.2095
4.2033
St \s\\ﬁ
Ny 0 v\\\%a 4.1962
4 \\8‘*\9 4.1921
-1
0 10 20 30 40 50 (pF)
c1
Oscillating Voltage v.s. ( C1 ) Characteristics
I C : M30622SAFP VCC= + 5.0V
Resonator : 4.19MHz C2= 33PF
” o—————5 Vin
A—-——-A Vout.
(V)
InHi InLoOutHiQutLo
6 - 5.88-0.56 5.12 0
N LA
——fe PR A e 5.80-0.48 5.24-0
S‘\\ﬂs Hijgh. 3.2+v@.136 5.28-0
\
4 —6—] o 4.88-0.20 5.36-0
p 4.56 0.08 5.36-0
(=]
3 4.24 0.40 5.40-0
£ 4.00 0.64 5.44-0
~ 2 .
O
0 L —T° T | Lop Level
AT AT E B
L o—©]
3___—-
0 10 20 30 40 50 (pF)
Cc1

_20_



i | Oscillation Starting Voltage v.s. ( Cl ) Characteristics
1 C : M30622SAFP L
Resonator : 4.19MHz C2= '33PF
(V)
Starting Volt.
1.70
1.70
3
1.70
1.70
1.70
2 2 1.72
® O—6 © © © © 1.72
1
| 0
0 10 20 30 40 50 (pF)
Cl1
Oscillation Rising Time v.s. ( Cl ) Characteristics
I o : M30622SAFP VCC= + 5.0V
Resonator 4.19MH2z C2= 33PF
(1 Sec)
Rising Time
44
48
120
56
= 64
o] 76
5 80 s 92
104
10 e______..-e//
0
0 10 20 30 40 50 (pF)

Cl1




