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P16C10806B

Low Skew 1:6 Crystal to LVCMOS Clock Buffer

Power Supply DC Characteristics (Vpp/Vppo = 3.3V £ 5%, Ta = -40°C to 85°C)

Symbols Parameters Test Conditions Min. Typ Max. Units
Vbbp Core Supply Voltage 3.135 33 3.465 A%
Vpbo Output Supply Voltage 3.135 33 3.465 v
Ipp Power Supply Current ENABLE!1:2 ="'00' 10 mA
Ippo Output Supply Current ENABLEIL:2 ="00' 5 mA

Power Supply DC Characteristics (Vpp/Vppo = 2.5V £ 5%, Ta = -40°C to 85°C)

Symbols Parameters Test Conditions Min. Typ Max. Units
Vbb Core Supply Voltage 2.375 2.5 2.625 A%
Vbbpo Output Supply Voltage 2.375 2.5 2.625 A%
Ipp Power Supply Current ENABLE!:2 ="'00' 8 mA
Ippo Output Supply Current ENABLE!L:2 ='00' 4 mA

Power Supply DC Characteristics (Vpp/Vppo = 1.8V £ 0.2V, Tp = -40°C to 85°C)

Symbols Parameters Test Conditions Min. Typ Max. Units
Vbbp Core Supply Voltage 1.6 1.8 2.0 A%
Vbbo Output Supply Voltage 1.6 1.8 2.0 A%
Ipp Power Supply Current ENABLE!:2 ="'00' 5 mA
Ippo Output Supply Current ENABLEI1:2 ='00' 3 mA

Power Supply DC Characteristics (Vpp = 3.3V + 5%, Vppo = 2.5V + 5%, Ta = -40°C to 85°C)

Symbols Parameters Test Conditions Min. Typ Max. Units
Vbb Core Supply Voltage 3.135 33 3.465 v
Vbpo Output Supply Voltage 2.375 2.5 2.625 \%
Ipp Power Supply Current ENABLEI:2 ="'00' 10 mA
Ippo Output Supply Current ENABLEL:2 ='00' 4 mA

Power Supply DC Characteristics (Vpp = 3.3V = 5%, Vppo = 1.8V £ 0.2V, Ta =-40°C to 85°C)

Symbols Parameters Test Conditions Min. Typ Max. Units
Vbbp Core Supply Voltage 3.135 33 3.465 A%
Vbbpo Output Supply Voltage 1.6 1.8 2.0 v
Ipp Power Supply Current ENABLE1:2 ='00' 10 mA
Ippo Output Supply Current ENABLE!1:2 ="'00' 3 mA
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P16C10806B

Low Skew 1:6 Crystal to LVCMOS Clock Buffer

Power Supply DC Characteristics (Vpp = 2.5V = 5%, Vppo = 1.8V £ 0.2V, Ta =-40°C to 85°C)

Symbols Parameters Test Conditions Min. Typ Max. Units
Vbb Core Supply Voltage 2.375 2.5 2.625 v
Vbpo Output Supply Voltage 1.6 1.8 2.0 A%
Ipp Power Supply Current ENABLE!:2 ="'00' 8 mA
Ippo Output Supply Current ENABLEIL:2 ='00' 3 mA

I/0 DC Characteristics (Ta = -40°C to 85°C)
Symbols Parameters Test Conditions Min. Typ Max. Units
Vpp=3.3V+5% 2 Vppo + 0.3 \%
% Input High | ENABLE L 10 s o 1.7 Vopo+03 |V
— 4. (V] . .
" Voltage ENABLE2 |—2 Dho
Vpp=18V+02V 1.65* Vppo Vppo + 0.3 \%
ENABLE 1 Vpp=3.3V£5% -0.3 0.8 v
Input Low )
A% Vpp =2.5V £ 5% -0.3 0.7 A%
IL Voltage ENABLE2 |—2 -
Vpp = 1.8V +0.2V -0.3 0.35* Vppo \%
Vppo =3.3V £ 5% (I 2.6 \Y%
= 0/ .
Vppo = 2.5V + 5%; > v
. Iog = -1mA
VoH Output High Voltage ]
Vppo = 2.5V £ 5% 1.8 \%
Vppo=1.8V £
0.2v) Vppo - 0.3 Vv
Vpp =3.3V+5% (D 0.5 \Y%
= 0/ .
Vppo = 2.5V £ 5%; 04 v
lIog =-1mA
VoL Output Low Voltage ]
Vppo = 2.5V £ 5% (D 0.45 \Y%
= +
(YPDO 1.8V +0.2V 0.35 v
Notes:
1. For Max. or Min. conditions, use appropriate operating Vpp and Ta values.
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P16C10806B

p ®
m M I CUM 1.8V/2.5V/3.3V, 160MHz, Low Skew 1:6 Crystal to LVCMOS Clock Buffer

3.3V Absolute Maximum Ratings (Above which the useful life may be impaired. For user guidelines only, not tested.)

Note:
Storage TemMPETature..........cccveeveerveerieeneenreeneeseeeseesneenns —65°C to +150°C Stresses greater than those listed under MAXIMUM
VDD, VDDO VOIAZE c.voveeeeeeeeeeeeeeeseseeeeeeseeeeseeesesseseeseee —0.5Vto+3.6V | RATINGS may cause permanent damage to the
’ device. This is a stress rating only and functional operation
Output Voltage (max. 4.6V) ...occeeieiieiinieeieeeeeeene —0.5V to Vpp+0.5V of the device at these or any other conditions above those
Input Voltage (Max 4.6V) .......ccoooeeveeeeeeeeeseeeeererennn ~0.5V to Vpp+0.5V | indicated in the operational sections of this specification is
not implied. Exposure to absolute maximum rating condi-

tions for extended periods may affect reliability.

3.3V 1I/0 DC Characteristics (Over Operating Range: Vpp = 3.3V =+ 5%, Ta = -40° to 85°C)

Parameters Description Test Conditions(! Min. Typ. @ Max. Units
Vbbpo I/O Supply Voltage 3.135 33 3.465
Via Input HIGH Voltage Logic HIGH level 2 Vpp+0.3 v
ViL Input LOW Voltage Logic LOW level -0.3 1.3
) ) Iog=-1mA 2
Vou Output High Voltage Vppo = Min., Vi = Vig or Vi,
Iopg = -8mA 2 -
. IoL = ImA 0.4
VoL Output LOW Voltage | Vppo =Min., VN = Vg or V|L
lor = 8mA 0.4
Notes:
1. For Max. or Min. conditions, use appropriate operating range values.
2. Typical values are at Vpp =3.3V, +25°C ambient and maximum loading.
3.3V I/0O AC Characteristics (Over Operating Range: Vpp/Vppo = 3.3V % 5%, Ta = -40° to 85°C)
Parameters Description Test Conditions(! Min. Typ Max. Units
. Outout F Using Crystal 10 50 MH
utput Frequenc z
ouT pr Fredneney External Clock® 0 160
tpc Output Duty Cycle @ Vppo/2 47 53 %
tR/tE CLKn Rise/Fall Time 20% to 80% 150 800 ps
25MHz @ Integration
RMS Random RMS Phase Jitter Range 0.098 ps
100Hz - IMHz
3) Output to Output Skew between any two
ISK(0) outputs of the same device @ same transition @Vppo/2 80 ps
tprs.ten ¥ Output Enable/Disable @Vppo/2 4 cycles
Notes:

1. Unless noted otherwise, all parameters are tested with xtal @ f <= Fxtal_max,; outputs are terminated @ 50Q to Vppo/2, see waveforms.

2. External clock source is driving XTAL IN input

3. Identical conditions: loading, transitions, supply voltage, temperature, package type and speed grade.
4. These parameters are guaranteed, but not tested. Max delay is 4 cycles. Min. setup time = 3ns.
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P16C10806B

p ®
m M I CUM 1.8V/2.5V/3.3V, 160MHz, Low Skew 1:6 Crystal to LVCMOS Clock Buffer

2.5V Absolute Maximum Ratings (Above which the useful life may be impaired. For user guidelines only, not tested.)

Note:
Storage TemMPETature..........cocvvervieriieenieeiieneeeieenieeeveeneeees —65°C to +150°C Stresses greater than those listed under MAXIMUM
VDD, VDDO VOIAZE .o eeeeeeeeseeeeeeeeeeeseeeeeeee ~0.5Vto+3.6V | RATINGS may cause permanent damage to the
’ device. This is a stress rating only and functional operation
Output Voltage (max. 3.6V) ..coooeeiirieieeriee e, —0.5V to Vpp+0.5V of the device at these or any other conditions above those
Input Voltage (Max 3.6V) .......cocoevreeeeeeeeeeeeeeenn. ~0.5V to Vpp+0.5V | indicated in the operational sections of this specification is
not implied. Exposure to absolute maximum rating condi-

tions for extended periods may affect reliability.

2.5V 1/0 DC Characteristics (Over Operating Range: Vpp = 2.5V =+ 5%, Ta = -40° to 85°C)

Parameters Description Test Conditions(! Min. Typ. @ Max. Units
Vbpo I/O Supply Voltage 2.375 2.5 2.625
Vi Input HIGH Voltage Logic HIGH level 1.7 Vpp+0.3 v
VIL Input LOW Voltage Logic LOW level -0.3 0.7
) ) log=-ImA 2
Vou Output High Voltage Vbppo = Min., Viy = Vig or Vi
Iog =-8mA 2 -
) IoL = ImA 0.4
VoL Output LOW Voltage | Vppo =Min., ViN = Vg or VI,
lor = 8mA 0.4
Notes:
1. For Max. or Min. conditions, use appropriate operating range values.
2. Typical values are at Vpp =3.3V, +25°C ambient and maximum loading.
2.5V 1/0 AC Characteristics (Over Operating Range: Vpp/Vppo = 2.5V £ 5%, Ta = -40° to 85°C)
Parameters Description Test Conditions'! Min. Typ Max. Units
c Outout F Using Crystal 10 50 MH
utput Frequenc z
ouT prtHreduensy External Clock® 0 160
tpC Output Duty Cycle @ Vppo/2 47 53 %
tR/tF CLKn Rise/Fall Time 20% to 80% 150 800 ps
25MHz @ Integration
RMS Random RMS Phase Jitter Range 0.112 ps
100Hz - IMHz
3) Output to Output Skew between any two
ISK(0) outputs of the same device @ same transition @Vppo/2 80 ps
tprs.tan ¥ Output Enable/Disable @Vppo/2 4 cycles
Notes:

1. Unless noted otherwise, all parameters are tested with xtal @ f <= Fxtal_max,; outputs are terminated @ 50Q to Vppo/2, see waveforms.
2. External clock source is driving XTAL IN input
3. Identical conditions: loading, transitions, supply voltage, temperature, package type and speed grade.
4. These parameters are guaranteed, but not tested. Max delay is 4 cycles. Min. setup time = 3ns.
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(1) PERICOM,
1.8V/2.5V/3.3V, 160MHz, Low Skew 1:6 Crystal to LVCMOS Clock Buffer

1.8V Absolute Maximum Ratings (Above which the useful life may be impaired. For user guidelines only, not tested.)

Note:
Storage TemMPETature..........cocvvervieriieenieeiieneeeieenieeeveeneeees —65°C to +150°C Stresses greater than those listed under MAXIMUM
VDDO, VDD VOIAZE ..o eeseeeeeseseeseeeeeseeeees e —-0.5Vto+2.5v | RATINGS may cause permanent damage to the
device. This is a stress rating only and functional operation
Output Voltage (Max 2.5V) ..ccoovieiieiiieeriee e —0.5V to Vpp+0.5V of the device at these or any other conditions above those
Input Voltage (Max 2.5V) ....cooovevoreeeeeeeeeeeeeeeeeenn. ~0.5V to Vpp+0.5V |  indicated in the operational sections of this specification is
not implied. Exposure to absolute maximum rating condi-

tions for extended periods may affect reliability.

1.8V I/0 DC Characteristics (Over Operating Range: Vppo = 1.8V £ 0.2V, Tx = -40° to 85°C)

Parameters | Description Test Conditions(" Min. Typ. &) Max. Units
Vbbpo I/O Supply Voltage 1.6 1.8 2.0
Viu Input HIGH Voltage Logic HIGH level 0.65*Vpp Vpp+0.3 A%
ViL Input LOW Voltage Logic LOW level -0.3 0.35*Vpp
I Input Current Vpp =Max, Vi = Vpp or GND I pin 15 LA
) ) Iop=-2mA 1.2
Vou Output High Voltage Vpp = Min., Vi = Vig or Vi,
Iog =-8mA 1.2 v
) IoL =2mA 0.35
VoL Output Low Voltage Vpp = Min., VN = Vg or Vi,
IoL = 8mA 0.35
Notes:
1. For Max. or Min. conditions, use appropriate operating Vpp and Ta values.
2. Typical values are at Vpp = 1.8V, +25°C ambient and maximum loading.
1.8V 1I/0 AC Characteristics (Over Operating Range: Vpp/ Vppo = 1.8V £ 0.2V, Ta = -40° to 85°C)
Parameters Description Test Conditions'! Min. Typ Max. Units
f Outout F Using Crystal 10 50 MH
T utput Frequenc z
ou pr redueney External Clock® 0 160
tpC Output Duty Cycle @ Vppo/2 47 53 %
25MHz @ Integration
. Range 0.096
RMS Random RMS Phase Jitter g @1.8V ps
100Hz - 1MHz '
tR/tp CLKn Rise/Fall Time 20% to 80% 150 800 ps
3) Output to Output Skew between any two
ISK(0) outputs of the same device @ same transition @Vppo/2 80 ps
tDIs,tEN( 4) Output Enable/Disable @VppoV2 4 cycles
Notes:
1. Unless noted otherwise, all parameters are tested with xtal @ f <= Fxtal max,; outputs are terminated @ 50Q to Vppo/2, see waveforms.
2. External clock source is driving XTAL IN input
3. Identical conditions: loading, transitions, supply voltage, temperature, package type and speed grade.
4. These parameters are guaranteed, but not tested. Max delay is 4 cycles. Min. setup time = 3ns.
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(1) PERICOM,
1.8V/2.5V/3.3V, 160MHz, Low Skew 1:6 Crystal to LVCMOS Clock Buffer

AC Characteristics (Vpp = 3.3V+5%, Vppo = 2.5V£5%, Ta = -40°C to 85°C)

Symbols Parameters Test Conditions (! Min. Typ Max. Units
Using Exter-
nal Crystal 10 >0 MHz
f Output Using Ex-
MAX Frequency ternal Clock
Source @ DC 160 MHz
ode 8}‘/‘2‘;? Duty 47 53 %
Otuput Skew
tSK(0) @ @) (4]10) 80 ps
RMS 25MHz @ Integration
tiit(0) Phase Jitter Range: 100Hz-1MHz 0.091 ps
(Random)
R/t I?;tlp;‘it nlfe‘se/ 20% to 80% 200 800 |ps
4 Output Enable ENABLE1 4 CycleS
ten @ ca(3)
Time ENABLE2 4 cycles
Output ENABLEI 4 cycles
tDIS Disable Time
3) ENABLE2 4 cycles
Notes:

1. Unless noted otherwise, all parameters are tested with xtal @ f <= Fxtal_max,; outputs are terminated @ 50Q to Vppo/2, see waveforms.
2. External clock source is driving XTAL_IN input

3. Identical conditions: loading, transitions, supply voltage, temperature, package type and speed grade.

4. These parameters are guaranteed, but not tested. Max delay is 4 cycles. Min. setup time = 3ns.
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(1) PERICOM,
1.8V/2.5V/3.3V, 160MHz, Low Skew 1:6 Crystal to LVCMOS Clock Buffer

AC Characteristics (Vpp = 3.3V+5%, Vppo = 1.8V+0.2V, Tp =-40°C to 85°C)

Symbols Parameters Test Conditions (! Min. Typ Max. Units
Using Exter-
nal Crystal 10 >0 MHz
f Output Using Ex-
MAX Frequency ternal Clock
Source @ DC 160 MHz
ode 8}‘/‘2‘;? Duty 47 53 %
Otuput Skew
tSK(0) @ @) (4]10) 80 ps
RMS 25MHz @ Integration
tiit(0) Phase Jitter Range: 100Hz-1MHz 0.122 ps
(Random)
R/t I?;tlp;‘it nlfe‘se/ 20% to 80% 200 900  |ps
4 Output Enable ENABLE1 4 CycleS
ten @ ca(3)
Time ENABLE2 4 cycles
Output ENABLEI 4 cycles
tDIS Disable Time
3) ENABLE2 4 cycles
Notes:

1. Unless noted otherwise, all parameters are tested with xtal @ f <= Fxtal_max,; outputs are terminated @ 50Q to Vppo/2, see waveforms.
2. External clock source is driving XTAL_IN input

3. Identical conditions: loading, transitions, supply voltage, temperature, package type and speed grade.

4. These parameters are guaranteed, but not tested. Max delay is 4 cycles. Min. setup time = 3ns.
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(1) PERICOM,
1.8V/2.5V/3.3V, 160MHz, Low Skew 1:6 Crystal to LVCMOS Clock Buffer

AC Characteristics (Vpp = 2.5V+5%, Vppo = 1.8V+0.2V, Tp = -40°C to 85°C)

Symbols Parameters Test Conditions Min. Typ Max. Units
Using Exter- 10 50 MLz
nal Crystal

f Output Using Ex-
MAX Frequency ternal Clock
Source () DC 160 MHz
D
odc Output Duty 47 53 %
Cycle
Otuput Skew
{sK(0) @ (;3) 80 ps
RMS 25MHz @ Integration
tiit(0) Phase Jitter Range: 100Hz-1MHz 0.131 ps
(Random)
Output Rise/ o o
tR/tp Fall Time 20% to 80% 200 900 ps
. Output Enable | ENABLEI] 4 cycles
EN .
Time ) ENABLE2 4 cycles
Output ENABLEI 4 cycles
tDIS Disable Time
3) ENABLE2 4 cycles
Notes:
All parameters measured at f=f pjax using a crystal input unless noted otherwise.
Outputs are terminated at 50Q to Vppo /2.
1. XTAL IN can be overdriven relatively to a signal a crystal provides.
2. Defined as skew between outputs at the same supply voltage and with equal load conditions. Measured at Vppo /2.
3. These parameters are guaranteed, but not tested.
4. This parameter is defined in accordance with JEDEC Standard 65.
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®
(4 PERICOM.........om.

Jitter (typical phase noise at 25MHz)

P16C10806B

Low Skew 1:6 Crystal to LVCMOS Clock Buffer

FPhase Moise 10.00dB) Ref -70.00dBcHz [Smo]

2.5V Core/2.5V Output

B0 r Carvier 25002332 Mz W 89657 dBm ..
' 1: 1DE Hz | |-114.1&45 33.: = RMS phase jitter (Random)
2: 1 kH= -145.59268 dBcsH= — .
70.00 3. 10 kHz | 16371419 dbo e 100Hz to 1MHz =0.112ps (typical)
e 4: 100 kHz -162.4281 dEcs/Hz
E: 1 MH=z -170.3290 dB=.H=z
&0 =1 & MH= -170.9669 dBc/H=
: A Start 100
Stop 1 M
Center 500.05 kH=
-an.on Span 99909 kHz
=_|Nn'!5e === L A
Analws1s Range #: Band Mark
-100.0 Analwsiz Range ¥: Band Mark
Intg MHoise: -28.072% dBc / 2.3 kH=
RMS Noise: 17.6552 prad
-110.0 i 1.01157 mdeq
EMS Jitter: 112.386 f=ec
Fezddual FM: 2.50175% H=
-1z20.0
-1z0.0
-140.0
-150.0
-160.0
-170.0
El
-180.0 45 i i iy it r Y
| IF dGain 20dE | Freq Band [10M-241kHz] | 73Epis

Phaze M

FPhaze Moize 10.00dE) Ref -70.00dBcHz [Sma]
o r Canier 25002413 MH:_w11.3136 dory, - ¥ COFe/3.3V Output
' 1: 1|:|E Hz | [[-1l1e.0&883 35.: = RMS phase jitter (Random)
2: 1 kH=z =149 .3139 dBEcsH=z _ .
7000 P 3: 10 kHz | -162.7578 decsHz 100Hz to 1IMHz =0.098ps (typical)
! d4: 100 kHz  -17l.2662 dEcsH=z
E: 1 MH= -l7z.0718 dEcAH=
a0 =5: 5§ MH=z -172.5285 dBco/H=
' A Start 100 Hz
Stop 1 MH=z
a0.00 Center 500.05 kH=
e Span 333,39 kH=z
——_I Mo1se =— L A
Analws1s Range &: Band Mar
-100.0 Analwsiz Range ¥: Band Mark
Intg Modse: -99.2205 dBc 4 9.9 kH=z
EMZ MWoise: 15.47 prad
-110.0 i 825,367 pdeg
EMS Jitter: 95.476 fzec
Residual FM: 1.93502 H=z
-1z0.0
-1z0.0
-140.0
-150.0
-160.0
-170.0
3
-180.0 45 iy iy iy i pricy Y
| IF Gain z0dE | Freq Band [100-41MHz] | it Lo Opt [<150kHz] | FIpEs

tart 10 Hz Stop S MHz B
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(L PERICOM,
1.8V/2.5V/3.3V, 160MHz,

Low Skew 1:6 Crystal to LVCMOS Clock Buffer

Waveforms

Output to Output Skew — tsk(0) Duty Cycle — tbC

tPw
VoH VDbDo —\
BCLKx N Vbpo/2 \ VbDo/2
VoL ov N\
> tsSK(0) tPZL le tPERIOD >
—— VoH
BCLKy — \DDO/2 tbc = (tPw / tPERIOD ) x 100%
— VoL

ENABLE1, ENABLE2 Timing Diagram

BCLKS J_ _I_ J_I_ _|_|_ _I_
seco | L L L L L L L L L L L

ENABLE2

ENABLEI

AC Test Circuit Load

Note:
[VDD - VDDO/2] —[+VDpo/2] Vpp/Vppo = 1.8V £ 0.2V,
2.5V + 5%,
3.3V+5%

Vo Scope
Z = 50-Ohm
GND
50-
/ Ohm

L [-Vbpo/2] B

Crystal Characteristic (link to "http://www.pericom.com/saronix" for more detailed crystal specifications)

Parameters Description Min | Typ | Max. Units

OSCwmoODE Mode of Oscillation Fundamental

FREQ Frequency 10 25 50 MHz

ESR( Equivalent Series Resistance 30 50 Ohm

CLoaD Load Capacitance 18 pF

CSHUNT Shunt Capacitance 7 pF

DRIVE level 1 mW
Note: 1. ESR value is dependent upon frequency of oscillation
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(1 PERICOM,
1.8V/2.5V/3.3V, 160MHz, Low Skew 1:6 Crystal to LVCMOS Clock Buffer

Application Notes

Crystal circuit connection

The following diagram shows PI6C10806B crystal circuit connection with a parallel crystal. For the Cp=18pF
crystal, it is suggested to use C1=15pF, C2=15pF. C1 and C2 can be adjusted to fine tune to the target ppm of
crystal oscillator according to different board layouts. R1 is not recommended.

Crystal Oscillator Circuit

L XTAL_IN

C1
—1__15pF

Crystal (C_ = 18pF)

0Q

R1
@ T

XTAL_OUT
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() PERICOM,
1.8V/2.5V/3.3V, 160MHz, Low Skew 1:6 Crystal to LVCMOS Clock Buffer

DOCUMENT CONTROL NO.
PD - 1310
16 REVISION: E
H H H H H H H H DATE: 03/09/05
169 | 4.3
177 4.5
0 v
1 193 [ \ 004 | 0.09
B S Bla gy It L
201 J\ ,k f .008 | 0.20
4.9 047 3
5.1 max 0.45/.018 +‘ - ¢
0.75.030
SEATING 252
Ty i .
> | | | .002 0.05
0256 007 .006 | 0.15
BSC .012
019 .
050 PERICOM
Pericom Semiconductor Corporation
3545 N. 1st Street, San Jose, CA 95134
Note: 1-800-435-2335 « www.pericom.com
1. Package Outline Exclusive of Mold Flash and Metal Burr
2. Controlling dimentions in millimeters . 16.Pi M .
3 Ref JEDEC MO-153F/AB DESCRIPTION: 16-Pin, 173-Mil Wide, TSSOP
PACKAGE CODE: L
Note:
* For latest package info, please check: http://www.pericom.com/products/packaging/mechanicals.php
P16C10806B Ordering Information(1,2,3)
Ordering Code Package Code Package Description
PI6C10806BLE L Pb-Free and Green 16-pin 173-mil TSSOP
Notes:
1. Thermal characteristics can be found on the company web site at www.pericom.com/packaging/
2. E =Pb-free and Green
3. X suffix = Tape/Reel
Pericom Semiconductor Corporation ¢ 1-800-435-2336 ¢ www.pericom.com
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