A—_INTERCHIP CORPORATION

IPV035 series IC
Upper compatible with IPV005

B Description

IPV035 Series IC is a single chip VCXO IC whose pull ability is adjustable according to the

customer’s requirement. This product covers both 3.3V and 5V, and Vc Input impedance is 5M Q.

TPV035 series is the best solution for the specific application.

B Features

e  Operation temperature

e  Power supply voltage

e Vc Input impedance
e  Standby function

o  C(Crystal frequency

e  Qutput

e Divide function

e  Small chip size

e Frequency stability to Vdd

o Pull ability
e  Duty cycle

: 85°C (Please contact us about 105°C usage.)
:3.3Vor 5V

1 5MQ

: Oscillation stop

1 15~125MHz

: CMOS

11/2,1/4, 1/8 and 1/16

10.8mm X 0.9mm

: Within = 1ppm

: Adjustable according to the customer’s requirement

: Within 50+5%

1. Part number rule
Py " 035 X

T
IN

-W 1

v I I
Series Name IC Form Thickness | Definition
for VCXO -W 1 Wafer 150um
Product Series v Blank or -C Blank Chip 150um
Frequency Range v
VDD Optional Code
Blank Standard product
A Wider Pull range
B Stable Pull sensitivity
v C Narrow Pull range(=+50ppm)

Divide Function

0:1/1

1:1/2 Divide

2:1/4 Divide

\ 3:1/8 Divide

X Frequency Range 4:1/16 Divide
2 15~50MHz v
3 40~70MHz Recommended VDD
4 60~90, 100MHz H 3.3V
5 90~125MHz= C 5.0V
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. IPVO035 series IC
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2. Series

Part Number OUtPUt Frequency (MHz) Divide Remarks
Min. Max.

IPVO35 2 H O 20.00 50.00 1/1 4
IPVO35 2 H 0 A 15.00 40.00 1/1  |Wider pull range
IPVO35 2 H 0 C 15.00 40.00 1/1  |Pull range=27MHz = 50ppm
IPV0O35 2 C 0 B 15.00 50.00 1/1 [Stable Pull sensitivity
IPVO35 2 H 1 10.00 25.00 1/2
IPVO35 2 H 2 5.00 12.50 1/4 3.3V Operation
IPVO35 2 H 3 2.50 6.25 1/8
IPVO35 2 H 4 1.25 3.13 1/16
IPVO35 3 H 0 40.00 70.00 1/1
IPVO35 4 H 0 60.00 90.00 1/1
IPVO35 5 H O 90.00 125.00 1/1
IPVO35 5 H 1 45.00 62.50 1/2 v
IPVO35 2 C O 15.00 45.00 1/1
IPVO35 2 C 1 7.50 22.50 1/2
IPVO35 2 C 2 3.75 11.25 1/4
IPVO35 2 C 3 1.88 5.63 1/8 |5V Operation
IPVO35 2 C 4 0.94 2.81 1/16
IPVO35 3 C 0 40.00 70.00 1/1
IPVO35 4 C O 60.00 100.00 1/1

3. Absolute Maximum Ratings  VSS=0V, Ta=+25C*+ 2°C

.. Ratings
Parameter Symbol Condition - -
Min Max Unit
IPV035xH Vss-0.5 5 \Y
Supply Voltage Vbbp
1PV035xC Vss-0.5 7 A%
Input Voltage Vin All Input Pin Vss-0.5 Vbop+0.5 VvV
Output Voltage Vour Vss-0.5 Vbop+0.5 A%
Output Current Tour 30 mA
Junction Temperature Tj -55 150 C
Storage Temperature Tstg -55 125 C

4. Recommended Operating Condition = VSS=0V, Ta=—40C~+85C
(Please contact us about 105°C usage.)

Parameter Symbol | Condition Min Typ Max Unit Note
IPV035xH 2.97 3.3 3.63
Supply Voltage Vbp A% Vbp
IPV035xC 4.5 5.0 5.5
“H” Input Voltage Vin Vbp X 0.7 \Y CE
“L” Input Voltage ViL Vbp X 0.3 \Y CE
Input Voltage Vin Vss Vbp A% CE
Control Voltage Ve 0 Vbp A% VC
Output Load CL CMOS 15 oF | ouT
Capacitance
Ambient Temperature TopT -40 85 C
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IPV035 series IC
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Upper compatible with IPV005

5. Electrical Specification
5-1 IPV035xH

Unless otherwise stated, Vpp =2.97~3.63V, Vss=0V, Ta=-40~85C

(Please contact us about 105°C usage.)

.. ificati .
Parameter Symbol Condition MinSpec;;cpa 10nMaX Unit
“H” input current T Vin=Vop 1 HA
“L” input current T VIN=Vss 1.3 10 HA
“H” output voltage Vor | lon=-5mA Vpp-0.4 \Y
“L” output voltage VoL | IoL=bmA 0.4 \Y
. CL=15pF, VDD=3.63V, CE
Current consumption Iop | =vppo. 3V, FO=27MHz 3 5 mA
Current consumption at CL=15pF, VDD=3.63V,
oscillation stop Ipop CE=0.3V, F0=27MHz 1 10 nA
Ouiisput.off leak at To CE<0.3V 10 A
oscillation stop
Output Duty Ratio Duty | CL=15pF, Vc=1/2Vpp 45 55 %
Ve=+1.65%=1.35V
+
Except below 97MHz, Crystal 1 +165 ppm
Vc=+1.65+1.65V
Pull Range | 1PV0352H0A | Fentr Crystal *2 +100 ppm
Ve=+1.65+1.65V, 27TMHz
’ +
IPV0352H0C Crystal *3 +50 ppm
IPV0352H 2.0 5.0
Rice ti IPV0353H T CL=15pF, 2.0 5.0
1SeUMe I pvossaH ¥ | 10~90% VDD 1.0 3.0 e
IPV0355H 1.0 3.0
IPV0352H 2.0 5.0
. IPV0353H CL=15pF, 2.0 5.0
Falltime 000 im Tt 1 10~90% VDD 1.0 | 3.0 e
IPV0355H 1.0 3.0
Output Enable Time Tpe 2 ms
Output Disable Time Tpd 100 ns
Modulation | No Divide Fe Vc=1.35sinwt+1.65V, 10 15 KHz
Band Width | With Divide -3dB 6 KHz
Crystal *1; Equivalent Parameter of Crystal is y=C0/C1<300
Crystal *2; Equivalent Parameter of Crystal is CO=1.5pF, C1=4fF and y=375
Crystal *3; Equivalent Parameter of Crystal is CO=1.72pF, C1=6.11fF and y=281
V6—3,9 V6.105
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5-2 IPV035xC

IPV035 series IC

Upper compatible with IPV005

Unless otherwise stated, Vpp =4.5~5.5V, Vss=0V, Ta=-40~85C

(Please contact us about 105°C usage.)

.. Specificati .
Parameter Symbol Condition Nin pecrlr;cpa ot Max Unit
“H” input current T Vin=Vbp 1 PA
“L” input current I Vin=Vss 1.3 10 pA
“H” output voltage Vou Tor=-5mA Vbp-0.4 A%
“L” output voltage VoL | Io=5mA 0.4 \Y
CL=15pF, VDD=5.5V,
Current consumption Ibp CE=VDD-0.3V, 4.0 6.0 mA
F0=27MHz
Current consumption at CL=15pF, VDD=5.5V,
oscillation stop Toop CE=0.3V, F0=27MHz 1 10 A
Oui':put. off leak at Io CE=<0.3V 10 A
oscillation stop
. CL=15pF, F0=27MHz, o
Output Duty Ratio Duty Ve=1/2Von 45 55 %
Ve=+2.5£2.0V
+
Pull Range Fentr 97MHz, Crystal ™ +150 ppm
1PV0352C 2.0 5.0
Rise ti IPV0353C T | SEL5RE 2.0 5.0
ise time T 10~90% VDD . . ns
1PV0354C 1.0 3.0
1PV0352C 2.0 5.0
Fall ti IPV0353C ¢ | CL=1oRE 20 | 5.0
at tune 10~90% VDD ' ' s
1PV0354C 1.0 3.0
Output Enable Time Tpe 2 ms
Output Disable Time Tpd 100 ns
Modulation | No Divide _ . 10 15 KHz
Band Width | With Divide Fe Vce=2.0sinwt+2.5V, -3dB 6 KHz
Crystal *1; Equivalent Parameter of Crystal is y=C0/C1<300
V6—4,9 V6.105
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IPV035 series IC
Upper compatible with IPV005

5-3 IPV0352C0B

Unless otherwise stated, Vop =2.97~3.63V, Vss=0V, Ta=-40~105°C

.. Specification .
Parameter Symbol Condition Min Typ Max Unit
“H” input current T Vin=Vbp 1 HA
“L” input current I Vin=Vgs 1.3 10 HA
Tor=-5mA Vop-0.4
“H” output voltage Vo \Y
P & " CL=15pF 2]]?)3
ToL=5mA 0.4
“L” output voltage Vi A%
P & o CL=15pF (\)7]3;;
. CL=15pF, VDD=3.3V,
Current consumption Ibp VC=0V, F0=25MHz 2.5 5.0 mA
Current consumption at CL=15pF, VDD=3.3V,
o Tppp _ _ 5 nA
oscillation stop CE=VSS, F0=25MHz
Ouiisput.off leak at Io CE<03V 10 A
oscillation stop
. CL=15pF, F0=25MHz, 0
Output Duty Ratio Duty Ve=1/2Voo 45 55 %
Minus side Ve=+1.65+1.65V -110
Pull Range Plus side Fentr 25MHz, Crystal ™ +130 PRI
. . CL=15pF, 10~90%
Rise time Tr VDD 2.8 5.0 ns
. CL=15pF, 10~90%
Fall time Tf VDD 2.8 5.0 ns
Output Enable Time Tpe VDD=3.3V 3 ms
Output Disable Time Tpd | VDD=3.3V 100 ns
Modulation Band Width Fe | o1 0osmortleov. S KHz

Crystal *1; Equivalent Parameter of Crystal is C0=2.73pF, C1=10.37fF and y=264

Tpd

_‘—’\}

Tpe

v

/ VIH

N/

VIL

VIH : Threshold voltage for Oscillation Start

Ty T,
Vop X 0.9 A A—— Vou
OuT

Vop X 0. 5

V[)D >< 0. 1 7 / V()[

<> <> CE
Tr Tf
Tun
Duty= ———— X 100%
i T,

VIL : Threshold voltage for Oscillation Stop

Fig. 5-1 Output Wave Form (Duty, Tr, Tf, Tpd, Tpe)
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IPV035 series IC

6. Circuit Parameters of Oscillator (Reference Data for Circuit Design)
6-1 IPV035xH

Upper compatible with IPV005

Parameter Symbol Condition Min Typ Max Unit
Feedback Resistor Re 120 KQ
IPV0352Hz 1200 Q
. IPV0352H0A, C 1550 0
Driving IPV0353H0 Rd 600 Q
Resistor
IPV0354H0O 100 Q
IPV0355H0 50 Q
Rv1 240 KQ
Bias Resistor
Rve 120 KQ
Input Resistor Rvc: 20 KQ
VC Input impedance Rve VC terminal to GND 5 MQ
Ve=0V 9.0
IPV0352H Ve=1.65V 5.9 pF
Vc=3.3V 4.0
Equivalent Ve=0V 78
series _
) IPV0352H0A CLxtal | Ve=1.65V 4.7 pF
(Loading) _
Capacitance Ve=3.3V 3.0
Ve=0V 5.9
IPV0352H0C Ve=1.65V 5.0 pF
Vc=3.3V 4.3
Except Below 35.0
IPV0352H0A C 20.0 F
IPV0352H0C bg 10.0 P
DC cut IPV0355H0 15.0
Capacitor | Except Below 65.0
IPV0352H0A 20.0
Cpd F
IPV0352H0C P 10.0 P
IPV0355H0 45.0
IPV0352H Ve=1.65V 0
Drive Level DL W
Ve Vel IPv03s5H Ve=1.65V 390 H
Frequency deviation by IC Afclfc | Crystal fixed 25 ppm
*The above values are the design values and are not guaranteed by test.
V6—6,79 V6.105
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6-2 IPV035xC

Parameter Symbol Condition Min Typ Max Unit
Feedback Resistor Rs 120 KQ
. Rd
Resistor IPV0353C0 800 Q
Rw1 240 KQ
Bias Resistor
Rve 120 KQ
Input Resistor Rvcr 20 KQ
VC Input impedance Rve VC terminal to GND 5 MQ
Vc=0.5V 8.5
IPV0352Cz Ve=2.5V 5.5 pF
Ve=4.5V 3.7
Equivalent Ve=0.5V 8.8
series _
. IPV0353C0 CLxtal | Ve=2.5V 5.7 pF
(Loading) Veci 5V
Capacitance s 4.0
V=0V 6.0
IPV0352C0B Ve=1.65V 4.4 pF
Ve=3.3V 3.9
C 35.0 F
DC cut Capacitor P8 P
Cpd 65.0 pF
Drive Level | IPV0352C DL | Ve=1.65V 30 LW
Frequency deviation by IC Afclfc | Crystal fixed 25 ppm

*The above values are the design values and are not guaranteed by test.

i .

Constant —AM——

Voltage Vreg
Level Output
' Shifter Buffer [—OUD

Source

Cpg =
RV1

d
- | Lo

§ 5
Variable &

Variable
Capacitancel Zﬁ Capa0|tance2 CV@

cv1 CV2 ~

1

}—%gﬂ%

LEI
Fig. 6-1 Block Diagram (High frequency, wide pull range type is different)
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7. Pad Layout

<—080mm ——m> Die Size:0.80mm X 0.90mm
*Pad Size:80um [
X1 X2 * Thickness: 150+20um
-IC Backside: Gnd or Open
VvVC y
Locati
VDD Pad Name Function ocation _(4m)
£ X Y
g X VSS (-)Ground -274 -334
g CE ouT(Q) Frequency Output 274 -273
VDD (H)Power Supply 274 40
X2 Crystal Drive 98 334
VSS ouT X1 Crystal Feedback -98 334
VC Frequency Control Input | —-274 129
Oscillation stop, B B
\ CE ”L”: High-Impedance 274 149
.
<¢—— Scribe line center Chip Center 0 0
o Oad IMPORTANT Notice for CE function
IC
* Rex should be over 1T0MQ in case of CE = Open usage.
O CE VSS * Oscillation will not be activated when CE = Open after CE = Low
if Rex is below 10M Q.
T K * There is no such issue in case of CE = VDD usage.
! i Package Rex : External resistance value between CE and VSS of package.

V6—8,79 V6.105
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8. IC Part # Identification

There is LOGO in between CE and VSS
XT1 XT2
Part # LOGO
= oo £ | pvosszrHo || Pvosd
______________________________________________ ZAN B B -
© IPV0352C0 1PVO3S &
ouT
VSS
< 0. 8()mm >
Part # Fuse
IPV0352H0
PVO352H0 | ] (0 OO0
IPV0352HOA
IPV0352C0B H| [EpEE .
pvosseHoc | [ TIRC] 0000 C10C7IRIR
IPV0352H1
Pvoss2Hi | g O OO0
IPV0352H2
PvOss22 | g 0] OO0
IPV0352H3
PVO352H3 | ] M (OO0
IPV0352H4
Pvoss2i4 | g WO OOO0
IPV0353H0
PVOSS3HO | g (][] OO0
IPV0354H0
PVO354HO | ) (OO0 OO0
IPV0355H0
IPVO3SSHO | g (1] I
evosssHt | LTI CIC THM CIC10C 00
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