5410 series
VCXO Module ICs with Built-in Varicap

NPRPC

OVERVIEW
The 5410 series are VCXO module ICs supported 20MHz to 80MHz fundamental oscillation. They employ a recently developed varicap
diode fabrication process at fixation communication usage that provides a low phase noise characteristic and a wide frequency pulling
range without any external components. The 5410 series are ideal for wide pulling range, low phase noise, VCXO modules.

FEATURES
= VCXO with recently developed varicap diode built-in
= Wide frequency pulling range
+150ppm@A1 version, VC=1.65+1.65V, F=40MHz
(Crystal unit: y= 330, Cy= 1.3pF)
+140ppm@B1 version, VC=1.65+1.65V, =61.44MHz

= Operating supply voltage range: 2.97 to 3.63V

= Operating current consumption
1.6mA@AL1 version, f=40MHz, Q pin no load
2.7mA@BI version, f=61.44MHz, Q pin no load
3.2mA@Cl1 version, =77.76MHz, Q pin no load

(Crystal unit: y=350, Cy=3.2pF) * Frequency divider built-in
+140ppm@Cl1 version, VC=1.65+1.65V, f=77.76MHz Selectable by version:
(Crystal unit: y=340, Cp=2.8pF) fosc, fosc/2, fosc/4, fosc/8, fosc/16
= Oscillation frequency range (for fundamental oscillation): * CMOS output

20 to 40MHz (A1~AS5 version) = Output drive capability: 2.8mA
40 to 62MHz (B1~B3 version) = 40 to 105°C operating temperature range
60 to 80MHz (C1 version) = Standby function

= Low phase noise: -135dBc/Hz@A 1 version, 1kHz Offset, =40MHz
-160dBc/Hz@A 1 version, |0MHz Offset, f=40MHz

High impedance in standby mode, oscillator stops
= CMOS output duty level (1/2Vpp)

(Crystal unit: y= 330, Cy=1.3pF) = 50£5% output duty
-126dBc/Hz@B] version, 1kHz Offset, f=61.44MHz = Wafer form (WF5410xx)
-160dBc/Hz@B] version, 10MHz Offset, f=61.44MHz = Chip form (CF5410xx)

(Crystal unit: y= 350, Cy=3.2pF)

-126dBc/Hz@(C1 version, 1kHz Offset, £=77.76MHz
-160dBc/Hz@C1 version, I0MHz Offset, £=77.76MHz
(Crystal unit: y= 340, Cy=2.8pF)

APPLICATIONS
Miniature VCXO modules for fixation communication

SERIES CONFIGURATION
Operating supply voltage Recommended operating Output frequency and version name
range [V] frequency range™ [MHz] fosc foscl2 fosc/4 fos/8 fosc/16
20to 40 5410A1 5410A2 5410A3 5410A4 5410A5
2971t03.63 40to 62 5410B1 5410B2 5410B3 - -
6010 80 5410C1 - - - -

*1. The recommended oscillation frequency is a yardstick value derived from the resonator used for NPC characteristics authentication. However, the
oscillation frequency range is not guaranteed. Specifically, the characteristics can vary greatly due to resonator characteristics and mounting conditions, so

the oscillation characteristics of components must be carefully evaluated.
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5410 series

ORDERING INFORMATION

Device Package Version name

WF5410xx-4 Wafer form

Form WF:Wafer form J

WF54100101- 4

t

Frequency divider function
CF: Chip (Die) form Oscillation frequency range ~ A: 20 to 40MHz
CF5410xx-4 Chip form g 28 ttg géﬁz
PAD LAYOUT BLOCK DIAGRAM
(Unit: pm)
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Chip size: 0.84mm X 0.80mm
Chip thickness: 130um

PAD size: 90um

Chip base: Vg level

PIN DESCRIPTION and PAD COORDINATE

PAD coordinate [pum]
No. Pin /0 Description
X Y
1 XIN (0] Crystal connection pins. -189.0 -295.0
2 XT I Cirystal is connected between XT and XTN. 594 -295.0
Oscillation frequency control voltage input pin (positive polari
3 VvC I freq y. ] i ge inputpin (po polarity) 315.0 -244.6
(frequency increase with increasing voltage)
Input pin controlled output state (oscillator stops when LOW),
4 INHN I PP ] tp ) ( P W) 3150 342
power-saving pull-up resistor built-in
5 VSS - (-) ground 3150 280.2
6 Q O Output one Offosc, fosc/2, fosc/4, fosc/ 8, fosc/ 16 -315.0 280.2
7 VDD - (+) supply voltage -315.0 342
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5410 series

SPECIFICATIONS
Absolute Maximum Ratings
V=0V
Parameter Symbol Condition Rating Unit
Supply voltage range”' Vb Between VDD and VSS -0.3t0+5.0 A%
Input voltage range ™" Vi Input pins -0.3to Vppt0.3 \Y
Output voltage range ™" Vour Output pins -0.3to Vppt0.3 v
Junction temperature” T +125 °C
Storage temperature range Tsto Wafer form, Chip form -65to+125 °C
Output current Tour Qpin L s 20 mA
T,=40~+105°C +10

*1. This parameter rating is the values that must never exceed even for a moment. This product may suffer breakdown if this parameter rating is exceeded.
Operation and characteristics are guaranteed only when the product is operated at recommended operating conditions.

*2. Vpp is a Vpp value of recommended operating conditions.

*3. Do not exceed the absolute maximum ratings. If they are exceeded, a characteristic and reliability will be degraded.

*4. When stored in nitrogen or vacuum atmosphere applied to IC itself only (excluding packaging materials).

Recommended Operating Conditions

V=0V
Parameter Symbol Condition MIN TYP MAX Unit
5410A1~5410AS5 version 20 - 40
Oscillation frequency range”' fosc | 5410B1~5410B3 version 40 - 62 MHz
5410C version 60 - 80
5410A1~5410AS5 version 1.25 - 40
Output frequency range four 5410B1~5410B3 version 10 - 62 MHz
5410C version 60 - 80
Operating supply voltage Voo | Between VDD and VSS™ 297 - 3.63 \Y%
Input voltage Vin VCpin, INHN pin Vs - Vob A\
Operating temperature T, -40 - +105 °C
Output load C Qpin - - 15 pF

*1. The oscillation frequency is a yardstick value derived from the crystal used for NPC characteristics authentication. However, the oscillation frequency
range is not guaranteed. Specifically, the characteristics can vary greatly due to crystal characteristics and mounting conditions, so the oscillation
characteristics of components must be carefully evaluated.

*2. Mount a ceramic chip capacitor that is larger than 0.01pF proximal to IC (within approximately 3mm) between VDD and VSS in order to obtain stable
operation of 5410 series. In addition, the wiring pattern between IC and capacitor should be as wide as possible.

Note. Since it may influence the reliability if'it is used out of range of recommended operating conditions, this product should be used within this range.
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5410 series

Electrical Characteristics
5410A1~5410A5 version
Vpp=2.97 t0 3.63V, V=0.5Vpp, Vss=0V, T,;= 40 to +105°C unless otherwise noted.

Parameter Symbol Condition MIN TYP MAX | Unit
5410A1 , measurement 1, no load, INHN="OPEN”,
(osc) ¢ - 1.6 30 | mA
Vop=3.3V, fosc=40MHz, fo;;=40MHz
5410A2(fos/2), measurement 1, no load, INHN="OPEN”, D 18 A
V=33V, fosc=40MHz, fo ;=20MHz ) ' ‘
) 5410A3(fos/4), measurement 1, no load, INHN="OPEN”,
Current consumption Ipp - 1.1 1.6 mA
VDD:3-3\/5 ﬁ)sc:4'OMI‘IZ, ﬁ)UT:IOM:HZ
5410A4(fosc/8), measurement 1, no load, INHN="OPEN”, Lo s A
V=33V, fos=40MHz, fiy ;= SMHz i ‘ '
5410A5(fos/16), measurement 1, no load, INHN="OPEN”’, 09 4 A
V=33V, fosc=40MHz, fo1=2.5MHz ) ' ‘
T,=-40~+85°C - - 10
Standby current Isrg | measurement 1, INHN="Low” A
T,=-40~+105°C - - 100
HIGH-level output voltage Vou |measurement 2, Q pin, [oy=2.8mA Vpp-04 - - \%
LOW-level output voltage Voo | measurement 2, Q pin, I[o;=2.8mA - - 04 A%
HIGH-level input voltage Vi | measurement 3, INHN pin 0.7Vpp - Vob \'%
LOW-level input voltage Vi | measurement 3, INHN pin 0 - 03Vpp | V
Output leakage current I measurement 4, Q pin, T,=25°C , INHN="Low”’ -1 - 1 pA
Rpy; | measurement 5, INHN pin, V=0V 1 35 9 MQ
Pull-up resistance
Rpyy | measurement 5, INHN pin, Vingn=0.7Vpp 23 47 71 kQ
Al version 210 420 630
Oscillator block built-in Ryc; | measurement 6, between XT and VC kQ
. A2,A3, A4, A5 version 397 793 1190
resistance
Ry, | measurement 6, between XTN and VC 116 233 350 kQ
V~0.3V 5.1 5.6 6.2
Design value.
C . .. . * V165V 2.5 3.1 36 F
va Excluding parasitic capacitance.” c P
Oscillator block built-in V3.0V 12 L5 18
capacitance V=03V 7.6 84 93
Design value.
G . .. . * VF1.65V 38 4.7 54 F
Ve Excluding parasitic capacitance.”! c P
V3.0V 1.7 2.3 2.8
Input leakage resistance Ryw | measurement 7, VC pin, T,=25°C 10 - - MQ
measurement 10, -3dB ency, T,=25°C
Maximum modulation frequency,
Fu | Vo=33V, V=1.65V£1.65V 15 25 - KHz
frequency
crystal=40MHz (R =420, C0=1.3pF)

*1. Confirmed by sampling inspection against a monitor pattern in the wafer.

* The ratings are measured by using the NPC standard resonator and jig. They may vary due to resonator characteristics, so they must be carefully
evaluated.
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5410 series

5410B1~5410B3 version

Vo=2.97 t0 3.63V, V=0.5Vpp, Vss=0V, T;= -40 to +105°C unless otherwise noted.

Parameter Symbol Condition MIN TYP MAX | Unit
5410B1(fosc), measurement 1, no load, INHN="OPEN”, i 27 50 mA
Vpp=3.3V, fosc=61.44MHz, fo;7=61.44MHz ' '
C { consumption - 5410B2(fosc/2), measurement 1, no load, INHN="OPEN”, i 20 3 mA
Vpp=3.3V, fosc=61.44MHz, fo;=30.72MHz
5410B3(fosc/4), measurement 1, no load, INHN="OPEN”, 16 26 mA
Vpp=3.3V, fosc=61.44MHz, o ;7=15.36MHz '
T,=-40~+85°C - - 10
Standby current Ist measurement 1, INHN="Low” pHA
T,=-40~+105°C - - 100
HIGH-level output voltage Vou measurement 2, Q pin, [oy=2.8mA Vpp-04 - - \%
LOW-level output voltage VoL measurement 2, Q pin, Io;=2.8mA - - 04 A%
HIGH-level input voltage Vi measurement 3, INHN pin 0.7Vpp - Vbb \%
LOW-level input voltage Vi measurement 3, INHN pin 0 - 03Vpp | V
Output leakage current I measurement 4, Q pin, T,=25°C , INHN="Low” -1 - 1 pA
Ry measurement 5, INHN pin, V=0V 1 35 9 MQ
Pull-up resistance
Rpip measurement 5, INHN pin, Vinun=0.7Vpp 23 47 71 kQ
Bl version 210 420 630
Oscillator block built-in Ryc; | measurement 6, between XT and VC - kQ
) B2, B3 version 303 606 909
resistance
Rye measurement 6, between XTN and VC 116 233 350 kQ
V03V 5.1 5.6 62
Design value.
C . .. . . V=165V 2.5 3.1 3.6 F
vel Excluding parasitic capacitance.”! c P
Oscillator block built-in VA0V 12 15 1.8
capacitance V=03V 5.1 5.6 6.2
Design value.
C . VF1.65V 25 31 3.6 F
Ve Excluding parasitic capacitance.” < P
V3.0V 12 1.5 1.8
Input leakage resistance Ry measurement 7, VC pin, T,=25°C 10 - - MQ
Maximum modulation measurement 10, -3dB frequency, T,=25°C
Fu Vpp=3.3V, V=1.65V+1.65V 15 25 - kHz
frequency _ _ _
crystal=61.44MHz (R =200, C=3.2pF)

*1. Confirmed by sampling inspection against a monitor pattern in the wafer.

* The ratings are measured by using the NPC standard resonator and jig. They may vary due to resonator characteristics, so they must be carefully
evaluated.
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5410 series

5410C1 version
Vpp=2.97 to 3.63V, V=0.5Vpp, Vss=0V, T,;= -40 to +105°C unless otherwise noted.
Parameter Symbol Conditions MIN TYP MAX | Unit
Current consumption I Measurement circuit 1, INHN=OPEN, no load, i 32 60 mA
(C1 version: fogc output) P V=33V, fose= 77.76MHz, four=77.76MHz ' ‘
easurement circui T,=-40~+85°C - - 10
Standby current Isis M ent circuit 1, : LA
INHN-LOW T,=-40~+105°C - - 100
HIGH-level output voltage Vou Measurement circuit 2, [o=-2.8mA, Q pin Vpp-04 - - A%
LOW-level output voltage VoL Measurement circuit 2, Io;=2.8mA, Q pin - - 04 \'
HIGH-level input voltage Vi Measurement circuit 3, INHN pin 0.7Vpp - Vb \%
LOW-level input voltage Vi Measurement circuit 3, INHN pin 0 - 03Vpp | V
easurem LI — "&0,
Output leakage current Iz M ent 01r01.11t 4 Ta=25°C -1 - 1 pA
INHN=Low, Q pin
Rpyy Measurement circuit 5, INHN pin, Vi =0V 1 35 9 MQ
Pull-up resistance
Rpyy | Measurement circuit 5, INHN pin, Vingn=0.7Vpp 23 47 71 kQ
Oscillator block built-in RVCl Measurement circuit 6, between XT and VC plIlS 116 233 350 KO
resistance Rye | Measurement circuit 6, between XTN and VC pins 116 233 350
V=03V 5.1 5.6 6.2
Design value.
Cvai . Ly Ve=1.65V 25 31 36 pF
Excludes parasitic capacitance
Oscillator block built-in Ve=30V 12 1.5 18
capacitance V=03V 5.1 5.6 6.2
Design value.
Cve N . . Ve=1.65V 25 31 36 pF
Excludes parasitic capacitance
Vc=3.0V 1.2 15 1.8
Input leakage resistance Ry Measurement circuit 7, VC pin, Ta=25°C 10 - - MQ
. . Measurement circuit 10, -3dB Frequency
Maxim ti
o enum modulation Fu  |Vop=33V,Ve=165V41.65V, Ta=25°C 15 25 - | Kz
dueney crystal = 77.76MHz (R,=7€2, C=2.8pF)

*1. Confirmed by sampling inspection against a monitor pattern in the wafer.

* The ratings are measured by using the NPC standard resonator and jig. They may vary due to resonator characteristics, so they must be carefully

evaluated.
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5410 series

Switching Characteristics
5410A1~5410A5 version

Vpp=2.97 10 3.63V, Vc=0.5Vpp, Vss= 0V, T, = 40 to +105°C unless otherwise noted

Parameter Symbol Condition MIN TYP | MAX Unit
AC HIGH-level output voltage Viop measurement 8, C;=15pF 0.9Vpp - - v
ACLOW-level output voltage Viase measurement 8, C;=15pF - - 0.1Vpp \%
Opin measurement 8, T,=-40~+85°C - 2.8 6.0
Output rise time & Cr=15pF o s
0.1Vpp—0.9Vpp T,=-40~+105°C - - 6.5
Qpin measurement 8, T,=-40~+85°C - 3.0 6.0
Output fall tim K C=15pk s
tpu © 0.9Vpp—0.1Vpp T,=-40~+105°C - - 6.5
Qpin measurement 8, Vpp=3.3V
DUTY 45 50 55 %
Output duty cycle C=15pF, T/=25°C, ’
Qpin . for | measurement9, T,=25°C, C,=15pF - - 2 ms
Output enable time ’
Qpin . . top measurement 9, T,=25°C, C;=15pF - - 200 ns
Output disable delay time

Note. The ratings are measured by using the NPC standard crystal and jig. They may vary due to crystal characteristics, so they must be carefully evaluated.

5410B1~5410B3, C1 version

Vop=2.97103.63V, Vc=0.5Vpp, Vss= 0V, T, = 40 to +105°C unless otherwise noted

Parameter Symbol Condition MIN TYP | MAX Unit
AC HIGH-level output voltage Viop measurement 8, C;=15pF 0.9Vpp - - \%
ACLOW-level output voltage Viase measurement 8, C;=15pF - - 0.1Vpp v
Opin measurement 8, T,=-40~+85°C - 22 5.0
Output rise time & Cr=15pF o s
0.1Vpp—0.9Vpp T,=-40~+105°C - - 5.5
Qpin measurement 8, T,=-40~+85°C - 24 50
Outout il tim te C=15pF ns
tpu © 0.9Vpp—0.1Vpp T,=-40~+105°C - - 5.5
Qpin measurement 8, Vpp=3.3V
DUTY 45 50 55 %
Output duty cycle C=15pF, T/=25°C, °
Qpin . for measurement 9, T,25°C, C,;=15pF - - 2 ms
Output enable time
Qpin . top  |measurement9, T,=25°C, C,=15pF - ; 200 ns
Output disable delay time

Note. The ratings are measured by using the NPC standard crystal and jig. They may vary due to crystal characteristics, so they must be carefully evaluated.
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5410 series

Switch Timing Measurement Waveform

Vop
Vo / Vrop
/O-QVDD 09VDD\
Q _________ — —_——— - —— ——— - — - — e — - — - — - e e e e el e e — -
0.1Vop, 0.1Vpp /

N\ Vease

Ve

Tw DUTY measurement
T voltage 0.5Vpp
M DTN DUTY = Tw/TX 100 (%)
Q pin switching waveform
Z_““ Vop
Vi
INHN
Vi
" - Vss
ton _L
M\ 0.1V
? W \;} -
_J y
T 0.1V
fout HI'Z

‘When INHN goes HIGH to LOW, the Q output becomes high impedance.
When INHN goes LOW to HIGH, the Q output goes LOW once and then becomes normal output operation after having detected oscillation signals.

Output state control switching waveform
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5410 series

FUNCTIONAL DESCRIPTION
INHN Function
When INHN pin goes LOW, the Q pin becomes high impedance and the oscillator stops.

Power Saving Pull-up Resistor
The INHN pin pull-up resistance changes in response to the input level (High or Low). When INHN pin is tied Low (standby state), the
pull-up resistance becomes large (Rpy), reducing the current consumed by the resistance. When INHN pin is open circuit, the pull-up
resistance becomes small (Rpy;), decreasing the susceptibility to the effects of external noise.

Boot function
At the time of oscillation starting, XT pin potential is made into the Vpp, level. It makes negative resistance enlarged and it becomes easy to
start oscillation. Beware that a current flows into VC pin until it starts oscillation, when XT pin is Vpp level and the voltage below Vpp
level is being applied to VC pin.
A boot function is canceled after an oscillation start.

Oscillation Start-up Detector Function
The 5410 series incorporate an oscillation detector circuit.
The oscillation detector circuit disables the Q output until crystal oscillation becomes stable when oscillator circuit starts up. This reduces
the risk of abnormal oscillator behavior in the initial power up and in a reactivation by INHN. [when the oscillator starts by power apply
and reactivation by INHN.
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5410 series

MEASUREMENT CIRCUITS
MEASUREMENT CIRCUIT 1

Measurement Parameter: Ipp, Ists

SW1

OFF

ON

Crystal T
L *T
vC
INHN VSS Parameter
J) IDD
sw;ji -
MEASUREMENT CIRCUIT 2

Measurement Parameter: Voy, VoL

XT input signal : 1.5V, sine wave

VDD 0.01pF
(o 4o T
0.001uF
XTN Q
50Q §
VC
INHN VSS

V, adjusted so that AV=50x1_, V, adjusted so that AV=50x1
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5410 series

MEASUREMENT CIRCUIT 3

Measurement Parameter: Vi, Vi

VvDD 0.01pF
Crystal T
L *T
=
vC — C,=15pF
T (Including probe capacitance)
INHN VSS
X'“ Vi V=V, » voltage that changes enable output state
1 V1V —V , voltage that changes disable output state
T
MEASUREMENT CIRCUIT 4
Measurement Parameter: I,
VDD 0.01pF
: g
R 7
IZ
ve i
INHN VSS
7)7 V/a
MEASUREMENT CIRCUIT 5

Measurement Parameter: Rpyi1, Rpyo

VDD 0.01uF
XT

XTN Q

vC
INHN VSS

Ry= (VooV, \%

PUL

R1>u2: (VDD'V

)1
/1

lNHN: Ov
=07V,

INHN INHN*

lNHN) INHN* VINHN
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5410 series

MEASUREMENT CIRCUIT 6

Measurement Parameter: Ryc;, Ry

@ VDD
lx‘[ XT

XTN Q

vC
INHN VSS

L DL

R, =V, /L

VCl1 DD “XT

MEASUREMENT CIRCUIT 7

Measurement Parameter: Ry

L [

VDD
T @ |«

XTN Q

vC
INHN VSS

JQ-OIHF

W VA

DD "XTN

4

VDD

® "

XTN

vC
INHN VSS

JQ-OIHF

MEASUREMENT CIRCUIT 8
Measurement Parameter: DUTY, t, t;, Pulling Range, CLosc, Vrop, Taase

Rypn=V /L

DD "VIN

Crystal
PEXT

XTN

vC
INHN VSS

VDD 0.01pF

| c =15pF
[~ (Including probe capacitance)

A

—
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5410 series

MEASUREMENT CIRCUIT 9

Measurement Parameter: tog, top

L <
VDD —L0.01yF
Crystal T § 1kQ
X7
=
VC §
1kQ
INHN VSS
Function
Generator 7
500 C,=15pF

(Including probe capacitance)

MEASUREMENT CIRCUIT 10

Measurement Parameter: Fy,

VDD 0.01uF
Crystal —_
s XT
=
XN Q
Signal
Generator VvC
(AFG3102)
VC input signal: INHN VSS

sine wave, 0 to V| i}

EXT Trigger In

Signal Source

Analyzer
(E5052A) [
Va 77;
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5410 series

REFERENCE DATA

The following characteristics are measured using the crystal below. Note that the characteristics will vary with the crystal used.

Crystal used for measurement Crystal parameters
Parameter 5410Ax 5410Bx 5410C1
f;(MHz) 39.98946 61.40941 77.72279 Lt ¢l Ri
Co(pF) 13 32 28 | |
V=C/Ch) 330 350 340 ®
Frequency Pulling Range
[Measurament conditions] Vpp=+3.3V, T,=+25°C, V~1.65V
[5410Ax] fosc=40MHz [5410Bx]  fosc=61.44 MHz
180 180
T 10 T 150
E 120 o T 10 = L
% 99 e & g9 .
> i > e
2 2 60 e
&30 y Lo g
Z 0 Z 0
£ £ A
g -30 s -30 >
% 60 5 60 L
S 00 5 o e
& -4 7
2 120 ~ 2 -120 A
E -150 :;. -150 A
-180 -180 d
0.0 03 0.6 1.5 1.8 27 3.0 33 00 03 06 09 12 15 1.8 21 24 27 3.0 33
Velvl Ve[V
[5410C1] fosc=77.76MHz
200
-g 160
E ol
% 120
z 80
‘T 40
= -
é -40 ,/
gﬂ -80
fn -120
?E.s -160 /’/
200
0.0 03 0.6 1.5 1.8 27 3.0 33

Ve[V]

Refer to “MEASUREMENT CIRCUIT 8” for measurement circuit diagram.
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5410 series

Phase Noise
[5410A1] [5410A2]
Vpp=3.3V, T,=25°C, fosc=40MHz, fo,7—40MHz Vop=3.3V, T,=25°C, fosc=40MHz, fo,7=20MHz
-60 -60
-70 -70
-80 -80
= - N -
I -9 Ve=0V |- I -9 Ve=0V |-
é -100 Ve=1.65V [-__{ é -100 } Ve=1865V |-
E _110 Vo=33V | TZI _110 Vo=33V | |
2 -120 2 -120
3 3
s —130 a -130
£ \ =
o -140 \ o 140
-150 -150
-160 e -160 -
-170 -170
1.E+01 1.E+02 1.E+03 1.E+04 1.E+05 1.E+06 1E+07 1.E+08 1.E+01 1.E+02 1E+03 1E+04 1E+05 1.E+06 1.E+07
Offset Frequency [Hz] Offset Frequency [Hz]
[5410A3]
Vpp=3.3V, T,=25°C, fosc=40MHz, foy7=10MHz
-60
-70
-80
¥
3 -90 Ve=0V [~
@ -100 Vo=165V [
_g -110 Ve=3.3V | ___|
2 -120
3
® -130
=
T -140 \
-150
-160 ¢
! ! T —
-170

1.E+01 1.E+02 1.E+03 1.E+04 1.EH5 1.E+06 1.E+07

Offset Frequency [Hz]
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5410 series

[5410B1]
V=33V, T,225°C, fosc=61 44MHz, fo =61 44MHz

-100
-110
-120
-130
-140
-150 \\
-160 T

-170
1.E+01

Ve=0V |
Ve=1.65V
Ve=33V [

Phase Noise [dBc/Hz]

eSS

1.E+02 1.E+03 1E+04 1.E+05 1.E+06 1.E+07 1.E+08

Offset Frequency [Hz]

[5410B3]
V=33V, T=25°C, fos=61.44MHz, o r=15.36MHz

-60
=70
-80
-90

S N —
Ve=0V
-110 °

V=165V
-120 Vo=3av [
-130

-140

-150 N
~160 e

-170
1.E+01

Phase Noise [dBc/Hz]

J -

1.E+02 1.E+03 1.E+04 1.E+05 1.E+06 1.E+07

Offset Frequency [Hz]

[5410C1]
V=33V, T=25°C, fos=77.76MHz, fou=77.76MHz

-90
-100
-110
-120
-130
-140
-150
-160 ]

-170
1.E+01

Ve=0V
V=165V
Ve=3.3V

Phase Noise [dBc/Hz]

e

1.E+02 1.E+03 1.E+04 1.E+05 1.E+06 1.E+07 1.E+08

Offset Frequency [Hz]

Phase Noise [dBc/Hz]

[5410B2]

Vpp=3.3V, T;=25°C, fo5c=61.44MHz, f5,1=30.72MHz

-60

-70
-80

-90

-100

-110

-120

-130

Ve=0V
Ve=1.65V
Ve=3.3V [

-140
-150

-160

-170

1.E+01  1.E+02

1.E+04 1.E+05

Offset Frequency [Hz]

[Measurement circuit diagram)]

Crystal

N M

XT

XTN

VvC
INHN VSS

VDD 0.01pF

h

2002

1.E+06  1.E+07

Signal Source
Analyzer
(Agilent E5052A)

SEIKO NPC CORPORATION - 16



5410 series

Negative Resistance

[5410Ax]
Vip=33V, T,=25°C, Cy=OpF, boot

-200
-400
-600

'___/
e

r"'
"y,

M"

-800

-1000

-1200

T
—
'S
=3
<

Negative Rasistance [Q]
Negative Rasistance [Q]

1600 —— VC=0V
——— VC=1.65V

——vC=3.3v [

-1800

-2000

30

40 50
Frequency [MHz]|

60 70 80

[5410C1]
Vip=33V, T,=25°C, Cy=OpF, boot

0 i H H
-100

—VC=0V
——VC=1.65V

e  C=3.3V
—

L

-200

-300

-400

&
=]
=4

-600

4
=
=4

Negative Rasistance [Q]

-800

-900

1

20

-1000

10 30 40 50 60

Frequency [MHz]

70 80 90 100

[Measurement circuit diagram]

¢

VDD

OIyF

| lo

Network-Analyzer | CO=OpF

(Agilent 4396B) XT
S-Parameter Test Set

(Agilent 85046A) XTN

vC
INHN VSS

¥

-100
-200
-300
-400
-500

=700
-800
-900
-1000

[5410Bx]
Vip=33V, T,=25°C, Cy=OpF, boot

0 t }

—VC=0V
= VC=1.65V
= VC=3.3V

A
.MW

10 20 30 40 50

Frequency [MHz]|

60 70 80

They were performed with Agilent 4396B using the NPC test jig.

They may vary in a measurement jig, and measurement environment.
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5410 series

Equivalent Capacity (CLosc) of Oscillation Circuit

[5410Ax] [5410Bx]
Vop=3.3V, T,=25°C, fosc =40MHz Vop=3.3V, T,=25°C, fogc =61.44MHz

7 7

6 \\\ 6

5 5

<

_ S _ N
74 N g4 R
3, g3
5 \\\ d \\\

2 2 —
1 1

0 0

00 03 06 09 1.2 1.5 1.8 2.1 24 27 30 33 00 03 0.6 09 1.2 1.5 1.8 21 24 27 30 33

VelV] VelV]
[5410C1]

V=33V, T=25°C, fo5c =77.76MHz

7

6

N

IS

CLosc [pF]
w

N

—

<

00 03 06 09 12 15 18 21 24 27 30 33
Ve[V]

[Measurement circuit diagram)|

Refer to “MEASUREMENT CIRCUIT 8~

CLosc Equivalent capacity of oscillation circuit requested from oscillation frequency

CLosc =———-Co

fosc -1

C1t Equivalent series capacity of crystal unit
Co: Equivalent parallel capacity of crystal unit
fs: Series resonating frequency of crystal unit
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5410 series

Drive Level

[5410Ax]
Vpp=3.3V, T;=25°C, fosc =40MHz

[5410Bx]
Vpp=3.3V, T=25°C, fo5c =61.44MHz

100 180
160
—
80 140 —
\
120
60 _ ~——
s g 100
= e~ = 80
a2 40 a
—~—— 60
20 40
20
0 0
00 03 06 09 12 15 1.8 21 24 27 30 33 00 03 06 09 12 15 18 21 24 27 30 33
Ve[V] Ve[V]
[5410C1]
Vpp=3.3V, T,=25°C, fosc =77.76MHz
180
160
140
120
g 100
= —
g 80
60
40
20
0
00 03 06 09 12 15 1.8 21 24 27 30 33
Ve[V]
[Measurement circuit diagram]
VDD [0.01pF
Crystal T
i
T_
Tektronix CT-6
Current Probe g XTN Q
IX'tal
VC
INHN VSS C,=15pF

h
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5410 series

Maximum Modulation Frequency

[5410A1] [5410A2,A3]
V=33V, T;=25°C, fosc =40MHz Vpp=3.3V, T,=25°C, fosc =40MHz
3 3
0 0 i
T —~-\ e — ~
: N —
% -6 \‘ % 6 ——A3
= =
£ \\ >
9 - 9
-12 -12
1 10 100 1 10 100
VC Input Frequency [kHz] VC Input Frequency [kHz]
[5410B1] [5410B2,B3]
Vop=3.3V, T,=25°C, fosc =61.44MHz Vop=3.3V, T,=25°C, fogc =61.44MHz
3 3
0 - 0 —
E P— 'E ~~~-
g 3 \\ g 3 \\ 1]
7 N g -
: N
5 -6 \\ E -6
E s —m
B -9 \ = —B3
-12
" 1 10 100 ! 10 100

VC Input Frequency [kHz]
VC Input Frequency [kHz] P “ y

[5410C1]
Vop=3.3V, T,=25°C, fosc =77.76MHz
3
0 T~
., N\
@ N
2 A\
= \ _
= \gs
2
9
-12
1 10 100

VC Input Frequency [kHz]

Refer to “MEASUREMENT CIRCUIT10” for measurement circuit diagram.
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5410 series

AC Input Impedance (VC pin)

[5410A1]
T,=25°C, V=0V

600

500

400 \
300

200 ~

VC Input Impedance [k Q]

100

0

0 10 20 30 40 50 60 70 80 90 100
VG Input Frequency [kHz]

[5410B1]
T=25°C, V=0V
600

500 \
400
300 ‘\

200 S

VG Input Impedance [k Q]

100

0
0 10 20 30 40 50 60 70 80 90 100
VC Input Frequency [kHz]

[5410C1]
T,=25°C, V=0V

600 \
500

c
If. \
8 400 \
3
o
[-%
£ 300 \
=]
g \
G
\\\
100
0

0 10 20 30 40 50 60 70 80 90 100
VC Input Frequency [kHz]

[5410A2,A3,A4,A5]
T,=25°C, V=0V

600 \

\ —A2
500 —— A3 [
\ — A4
400 \ —Ab| ___
300 \\

200 R

VC Input Impedance [k Q1]

100

0

0 10 20 30 40 50 60 70 80 90 100
VC Input Frequency [kHz]

[5410B2,B3]
T,=25°C, V=0V

600

500 —_—B2[
\ e
400

300 <

VC Input Impedance [k Q1]

200

100

0

0 10 20 30 40 50 60 70 80 90 100
VC Input Frequency [kHz]

[Measurement circuit diagram)|
VDD
XT
XTN Q
Impedance
Analyzer VvC

VC input signal: 1kHz to 100kHz, 0.1v
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5410 series

Operating Current Consumption

=25°C

a

[5410Ax] Vpp=3.3V,T,

—#— VC=1.65V

[vu] aay

40

Output Frequency [MHz]

=25°C

a

[5410Bx, C1] Vpr=33V,T,

1.65V

0V
—A—VC=3.3V

——VC
—-VC

B1

4.0

3.5

3.0

2.5

(o]

[vw] aar

1.0

0.5

0.0

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

Output Frequency [MHz]|

Refer to “MEASUREMENT CIRCUIT1” for measurement circuit diagram.
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5410 series

Frequency Deviation by Voltage

[5410Ax] Vpp=3.3V, T,=25°C, fosc =40MHz [5410Bx] Vpp=3.3V, T,=25°C, fosc =61.44MHz

Ve=0V ——Vc=0V

Ve=1.65V
Ve=3.3V

Ve=1.65V

Ve=3.3V

‘§

Frequency Stability [ppm]
Vpp=3.3V Standard
>
Frequency Stability [ppm]
Vpp=3.3V Standard
>

2.97 3.14 3.30 3.47 3.63 2.97 3.14 3.30 3.47 3.63
Vob [V] Vob [V]

[5410C1] Vpp=3.3V, T,=25°C, fosc =77.76 MHz

3
Ve=0V
2 Ve=1.65V

E - Ve=3.3V
2t
£t
% z 0 —_"—_g
Zed
§4
=

2

3

2.97 3.14 3.30 3.47 3.63
Vop [V]
[Measurement circuit diagram]
VDD —L0.01uF

L Xt
=
LN Q l
r VC
7~ INHN VSS C =15pF
(Including probe capacitance)
/8 7;
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5410 series
Output Waveform

V=33V, V=165V, T=25°C, C;=15pF
[ 5410A1] fosc =40MHz

[5410B1] fosc =61.44MHz

3CHz Standard Bw

. | 3.28ns | '
N

Duty cycla(ls)

Rise tima(lv) Fall tima{ls) Freguency(ls+) ¥ p-pll) . A Duty cycle(le) Rise time(lv) Fall time(le) Freguency(ls) ¥ pepil) .
Current  58.3 % 2.5866 5916 48,0652 MHz 3.2862 ¥ Current 58.0 % 2.1918 ns 2.3624 ns 61,4497 MHz 3.7801 ¥
Mean 583 % 2.B8767 rs 2.09584 ns 46.86021 MMz  3.28229 ¥ Maan  50.0 % 2.18194 ns 2.36230 ns 61.45271 MMz 3.78166 V
Min 58.3% 2.772 ns 2,844 ns 19,905 Mz 22778 ¥ Min 50.0 % 2.160 ns 2.3573 ns 61444 Mz 3.2791 ¥
- Max 50.4 % 2.8217 ns 3.812 ns 48,025 Mz 3.3V b Max  50.0 % 2.204 ns 2.376 ns 61.465 Mz 3,363 ¥

[5410C1] fosc=77.76MHz

40.0 GSa/s  #hvgs:

16

BGHz Standard Bw

2.60ns | _

y cycle(dm) Rise tima(3v) Fall tima(de) Froguency(2+) ¥ p-pl2) B
Curran 5.8 % 1.9530 rm 1.9717 ne 77.7767 Wiz 3315 ¥
5.8 % 1.849895 ns 1.984381 ns 77.779063 Wz 3.30008 ¥
Min 458 % 1.8365 rs 1.8647 ns 77.7478 Wiz 3.3020 v
- Max 5.8 % 1.8658 rs 2.004] ns 778162 Mz 3me v

Refer to “MEASUREMENT CIRCUITS” for measurement circuit diagram.
Measurement equipment: Oscilloscope Agilent DSO80604B
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5410 series

Please pay your attention to the following points at time of using the products shown in this document.

1. The products shown in this document (hereinafter "Products”) are designed and manufactured to the generally accepted standards of
reliability as expected for use in general electronic and electrical equipment, such as personal equipment, machine tools and
measurement equipment. The Products are not designed and manufactured to be used in any other special equipment requiring
extremely high level of reliability and safety, such as aerospace equipment, nuclear power control equipment, medical equipment,
fransportation equipment, disaster prevention equipment, security equipment. The Products are not designed and manufactured to be
used for the apparatus that exerts harmful influence on the human lives due to the defects, failure or malfunction of the Products.

If you wish to use the Products in that apparatus, please contact our sales section in advance.
In the event that the Products are used in such apparatus without our prior approval, we assume no responsibility whatsoever for any
damages resulting from the use of that apparatus.

2. NPC reserves the right to change the specifications of the Products in order to improve the characteristics or reliability thereof.

3. The information described in this document is presented only as a guide for using the Products. No responsibility is assumed by us for any
infringements of patents or other rights of the third parties which may result from its use. No license is granted by implication or otherwise
under any patents or other rights of the third parties. Then, we assume no responsibility whatsoever for any damages resulting from that
infringements.

4. The constant of each circuit shown in this document is described as an example, and it is not guaranteed about its value of the mass
production products.

5. Inthe case of that the Products in this document falls under the foreign exchange and foreign trade control law or other applicable laws and
regulations, approval of the export to be based on those laws and regulations are necessary. Customers are requested appropriately take
steps to obtain required permissions or approvals from appropriate government agencies.

SEIKO NPC CORPORATION
1-9-9, Hatchobori, Chuo-ku,

Tokyo 104-0032, Japan
Telephone: +81-3-5541-6501
Facsimile: +81-3-5541-6510

http:/Awww.npc.co.jp/
Email:sales@npc.co.jp
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