(1) PERICOM'

P16C10806B

1.5V/1.8V/2.5V/3.3V, 160MHz, Low Skew 1:6 Crystal to LVCMOS Clock Buffer

Features

* Six low skew outputs: < 80ps

» Crystal oscillator input: 10MHz to S0OMHz

» Switching frequency up to 160 MHz

 Fast output rise/fall time (down to 1.8V): < 800ps
* Synchronous output enables

* Industrial Temperature range: —40°C to +85°C
* 1.5V, 1.8V, 2.5V and 3.3V operation
» Packaging (Pb-free & Green available):

— 16-pin 173-mil wide TSSOP (L)

Description

Pericom Semiconductor’s PI6C10806B is a low skew six output
crystal oscillator driver. Crystal oscillator input range is from
10MHz to 50MHz. If XTAL IN is driven with a signal source,
then the input frequency can be as high as I[60MHz. PI6C10806B,
the outputs are configured into 2 groups: a five output and a single
output; each with independent output enable.

PI6C10806B has a wide range of operating voltages: 1.5V, 1.8V,
2.5V, and 3.3V. This feature paired with the low output-to-output
and part-to-part skew makes the device ideal for low voltage, low
power, high frequency single ended applications; such as networking

Block Diagram Pin Configuration
5
XTA'-:E—~DQ—V—[>Q—< — BCLK[0:4] xtaLout 0 1~ 16 1 XTAL_IN
= ENABLE2 [] 2 15 [1 ENABLE1
XTAL_OUT GND [ 3 14 [1 BCLK5
ENABLE1—4|E/”C BCLKO [ 4 13 [ Vbpo
— BCLK5 vobpo [ 5 12 [J BCLK4
BCLK1 [] 6 11 [0 GND
ENABLE2 —| Sync GND [ 7 10 [J BCLK3
BCLK2 [] 8 9 1 vbp
Pin Description Truth Table)
Pin Name Description Inputs Outputs
. . ENABLEI1 ENABLE2 BCLK]|0:4 BCLKS5
ENABLEI, Active High Output Enable Inputs [0:4]
ENABLE?2 L L L L
XTAL IN Crystal interface L H L Switching
XTAL OUT Crystal interface H L Switching L
BCLK]J0:5] Clock Outputs H H Switching Switching
GND Ground Note:
Vb Core Power 1. H = High Voltage Level, L = Low Voltage Level
Vbpo Output Power
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. PI6C10806B
PHQ I‘ 'UM 1.5V/1.8V/2.5V/3.3V, 160MHz,

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%
Vbbo Output Supply Voltage 3.135 33 3.465 v
Ipp Power Supply Current ENABLE!1:2 ="'00' 10 mA
Ippo Output Supply Current ENABLEI1:2 ="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 ENABLE1:2 ='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/Vppo = 1.5V £ 5%, Ta = -40°C to 85°C)

Symbols Parameters Test Conditions Min. Typ Max. Units
Vbbp Core Supply Voltage 1.425 1.5 1.575 A%
Vbpo Output Supply Voltage 1.425 1.5 1.575 \%
Ipp Power Supply Current ENABLEI:2 ="'00' 5 mA
Ippo Output Supply Current ENABLEL:2 ='00' 3 mA

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

Symbols Parameters Test Conditions Min. Typ Max. Units
Vppo =2.5V+5%
Ipp Power Supply Current | ENABLE1:2="00' | Vppo =1.8V £0.2V 10 mA
Vppo = 1.5V £ 5%
Vopo =2.5V+5% 4
Ippo Output Supply Current | ENABLE1:2="00" | Vppo = 1.8V + 0.2V 3 mA
Vppo =1.5V+5% 3
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P16C10806B
1.5V/1.8V/2.5V/3.3V, 160MHz,
Low Skew 1:6 Crystal to LVCMOS Clock Buffer

(1) PERICOM'

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

Symbols Parameters Test Conditions Min. Typ Max. Units

Vppo=1.8V+0.2V

Ipp Power Supply Current | ENABLEL:2 ="00' 8
Vppo = 1.5V £ 5%
Vppo =1.8V+0.2V mA

Ippo Output Supply Current | ENABLE1:2 ="'00' 3
Vppo =1.5V£5%

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

Symbols Parameters Test Conditions Min. Typ Max. Units
Ipp Power Supply Current | ENABLE1:2="00"' | Vppo =1.5V + 5% 5 A
Ippo Output Supply Current | ENABLEL:2="00"| Vppo = 1.5V + 5% 3

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 Vv
Vin Input High ENABLE 1, |[Vpp=2.5V+5% 1.7 Vppo + 0.3 A%
Voltage ENABLE 2 Vpp = 1.8V £0.2V 0.65* Vppo Vppo + 0.3 A%
Vpp = 1.5V £ 5% 0.65* Vppo Vppo + 0.3 \%
Vpp=33V£5% -0.3 0.8 A%
Vi Input Low ENABLE 1, |[Vpp=2.5V+5% -0.3 0.7 A%
Voltage ENABLE 2 Vpp = 1.8V £ 0.2V -0.3 0.35* Vppo A%
Vpp=1.5V£5% -0.3 0.35* Vppo A%
Vppo = 3.3V £ 5% (1) 2.6 \

\% =2.5V £ 5%;
Io?{DS -ImA * 2 v
Vou Output High Voltage Vppo = 2.5V + 5% (1 1.8 \%
(\)/lz)\D/(()l): 1.8V Vppo - 0.3 v
Vppo = 1.5V £5% D | Vppo-0.3 \%
Vpp =3.3V+5% (D 0.5 \

A% =2.5V £ 5%;
Io]iD:O ImA h 0.4 v
VoL Output Low Voltage Vbpo = 2.5V + 5% (D 0.45 \%
(\IIPDO =1.8V+0.2V 035 v
Vppo = 1.5V £ 5% 0.3 \%

Notes:

1. Iog=-8mA, Ior = SmA.

01/16/13
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P16C10806B

®
m PHQ I ‘ 'UM 1.5V/1.8V/2.5V/3.3V, 160MHz,
Low Skew 1:6 Crystal to LVCMOS Clock Buffer

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

Note:
Storage TemMPETrature..........ccveeveerierieenieenieereeneeeseesneenns —65°C to +150°C Stresses greater than those listed under MAXIMUM
VDD, VDDO VOIAZE w.voveeeeeeeeeeeeeeeeeeseeeeeeeeeeseeesesee s —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) ...occerieiieiiiereeeeeeens —0.5V to Vpp+0.5V of the device at these or any other conditions above those
Input Voltage (Max 4.6V) .......ccooeeveeeereeeeeeeeererennn ~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.

AC Characteristics (Over Operating Range: Vpp = 3.3V % 5%, Ta = -40° to 85°C)

Parameters Description Test Conditions() Min. Typ Max. | Units
Using Crystal 10 50
Vppo =3.3V+£5%
f Output Frequenc \% =2.5V+5% 0 160 | MHz
out P q Y External Clock®) pbo :
Vppo = 1.8V£0.2V
Vppo = 1.5V+£5% 0 100
Vppo = 3.3V+5%
t Output Duty Cycl @Vopo2  |RROT2VER | 47 S Y
utput Du cle
pe prt Y ppo Vbpo = 1.8V+0.2V ’
Vppo = 1.5V+£5% 45 55
Vppo = 3.3V+£5% 150 800
) ) Vppo = 2.5V+5% 200 800
tR/tF CLKn Rise/Fall Time 20% to 80% ps
Vppo = 1.8V+0.2V 200 800
Vppo = 1.5V+£5% 600 1300
Vppo = 3.3V+t5% 0.098
25MHz @ Inte-
) on R Vppo = 2.5V+£5% 0.112
RMS Random RMS Phase Jitter gration Range v B~ 0933 ps
100Hz - IMHz  |—220— 27 '
Vppo = 1.5V+£5% 0.277
Output to Output Skew be-
3) tween any two outputs of the
1SK(0) same device @ same transi- @Vppo/2 80 ps
tion
tDIs,tEN( 4) 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'

P16C10806B
1.5V/1.8V/2.5V/3.3V, 160MHz,
Low Skew 1:6 Crystal to LVCMOS Clock Buffer

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

Parameters Description Test Conditions(! Min. Typ Max. | Units
Using Crystal 10 50
Vppo = 2.5V+5% 0 160
four Output Frequency MHz
External Clock® | Vppo = 1.8V+0.2V 0 160
Vppo = 1.5V£5% 0 100
Vppo =2.5V+£5%
tbC Output Duty Cycle @ Vppo/2 Vppo = 1.8V+£0.2V 4 >3 %
Vppo = 1.5V£5% 45 55
Vppo =2.5V+5% 150 800
tR/tF CLKn Rise/Fall Time 20% to 80% Vppo = 1.8V+0.2V 200 900 ps
Vppo = 1.5V£5% 700 1400
25MHz @ Inte- | Vbpo = 2.5V+5% 0.112
RMS Random RMS Phase Jitter gration Range Vppo = 1.8V+0.2V 0.233 ps
100Hz - IMHz | Vppo=1.5V+5% 0.277
Output to Output Skew be-
k0 | e deviee @ same nansi. | @V0002 S0 | s
tion
tDIs’tEN( 4) 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'

P16C10806B
1.5V/1.8V/2.5V/3.3V, 160MHz,
Low Skew 1:6 Crystal to LVCMOS Clock Buffer

AC Characteristics (Vpp = 1.8V£0.2V, Ta =-40°C to 85°C)

Parameters Description Test Conditions(! Min. Typ Max. | Units
Using Crystal 10 50
fout Output Frequenc Vppo = 1.8V+£0.2V 0 160 MHz
ou P a Y External Clock®
Vppo = 1.5V+5% 0 100
Outout Dutv Cvel @v n Vbppo = 1.8V+0.2V 47 53 %
tp utput Du cle DDO
¢ Pty =y Vbpo=1.5V5% | 45 55 ’
) . Vppo = 1.8V+0.2V 150 800
tR/tE CLKn Rise/Fall Time 20% to 80% ps
Vppo = 1.5V+5% 800 1500
25MHz @ Inte- | Vppo= 1.8V+0.2V 0.233
RMS Random RMS Phase Jitter gration Range v | syasy, 0277 ps
100Hz - IMHz | ' PPO~ ™ ’ '
Output to Output Skew be-
3) tween any two outputs of the
1SK(0) same device (@ same transi- @Vppo/2 80 ps
tion
tDIs,tEN( 4) Output Enable/Disable @Vppo/2 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.
AC Characteristics (Vpp = 1.5V+5%, Ta = -40°C to 85°C)
Parameters Description Test Conditions(! Min. Typ Max. | Units
" o P Using Crystal 10 50 MH
OUT utput Frequenc Z
P d Y External Clock®) 0 100
tbc Output Duty Cycle @ Vppo/2 45 55 %
tR/tF CLKn Rise/Fall Time 20% to 80% Vppo = 1.5V+5% 800 1500 ps
25MHz @ Inte-
RMS Random RMS Phase Jitter gration Range Vppo = 1.5V+5% 0.277 ps
100Hz - IMHz
Output to Output Skew be-
3) tween any two outputs of the
ISK(0) same device (@ same transi- @Vppo/2 80 ps
tion
tDIs,tEN( 4) Output Enable/Disable @Vppo/2 4 cycles
Notes:
All parameters measured at f=f pax 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.
PS9038C 01/16/13
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P16C10806B

®
m PHQ I ‘ 'UM 1.5V/1.8V/2.5V/3.3V, 160MHz,
Low Skew 1:6 Crystal to LVCMOS Clock Buffer

Jitter (typical phase noise at 25MHz)
FPhaze Maise 10.004B) Ref -70.00dBcHz [Smio]

" Carier 25.002413 MHz W11.2126 dBm

60,00 1: 1|:|E Hz || ~llé.0E83 38: = 3.3V Core/3.3V Output
Z: 1 kHz -1452.31329 dBcsHz .

.00 3: 10 kHz || S1820757E dbd e RMS phase jitter (Random)
4: 100 kHz | -17l.2662 dBosHz 100Hz to 1MHz =0.098ps (typical)
£: 1 MHz H172.0718 dBcsHz

_an.an 51 & MH= -172.5285 dEc/H=

: A Start 100 H=
Stop 1 KMH=z
Center 500.05 kH=
-an.on Span 999.9 kHz
—_— Nn'! e =
00,0 Analwsis Range x: Band Marker

Arnalwsis Range| ¥: Band Mark

Intg Moise: -23.2205 dBc A 9.9 kH=z
RMS Nodize: 1547 prad

-110.0 [ 525,367 pdag

EMZ 1itter: 950476 fsec

Fezidual FM: 1.38502 H=

-1z0.0

-1z0.0

-140.0

-150.0

-160.0

-1F0.0

4
-1E0.0 45 i PN i i oo -

| IF Gain z0dE | Freq Band [10M-410Hz] | Cirnit L Cpt [=150kHz] | F36pts
rHz IENS

FPhaze Moize 10.00dE) Ref -70.00dBcHz [Sma]
r Cartier 25002232 MH= W 2.9657 dBrmn

000 I: 100 Az -114.1¢48 dec/hz 2.5V Core/2.5V Output
2: 1 kHz 1485965 dBcsHz i
2000 T A R e iy i RMS phase jitter (Random) )
4: 100 kHz || -1£2.4281 dEc.H=z 100Hz to 1MHz =0.112ps (typical)
E: 1 MHz H170.2320 dBcsHz
20,00 =5: 5§ MH=z -170.9669 dBcAH=z
' A Start 100 Hz
Stop 1 MH=z
Center 500.05 kH=
-30,00 Span 999.9 kH=
e Ncu'ise e
1000 Aralwsis Rarge| x: Band Mark

Analwsis Range Y: Band Mark

Intg Moise: -95.0729 dBc A 9.9 kH=z
EMZ Moise: 17.8552 prad

-110.0 i 1.01157 mdag

EMZ 1itter: 112.355 fzac

Residual FM: |2.50178 H=
-1z0.0

-1z0.0
-140.0
-150.0

-1e0.0

-1F0.0

3

180045 i N i

i
| IF SGain 2EIdB| Freq Band [10M-416Hz] | it L2 Opt [=150kHz I

Fat)

il
F3bpt=

rMHz
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P16C10806B

®
m Pge I ‘ 'UM 1.5V/1.8V/2.5V/3.3V, 160MHz,
Low Skew 1:6 Crystal to LVCMOS Clock Buffer

Jitter (typical phase noise at 25MHz)

PPhaze Moize 10.00dB) Ref -50.00dB: Hz 1.8V Core/1.8V Output
K - r Carrier 5.0 10709 Mz W -5.4420 dBm N "
=000 b #1: 100 Hz | -1ls.oezd 38.:sz RS phase jitter (Random)
2: 1 kH=z -135./4001 dBcsH= = :
oo 31 10 kb2 ||| D134 12083 HbBc Al 100Hz to 1MHz =0.233ps (typical)
' d4: 100 kHz  -152.8527 dBcsH=z=
5: 1 MH=z -152.1220 dEc/H=
7000 = 5 MH=z -15&.2534 dEc/H=
: Ar Start 100 Hz
Stop |1 |MH=
_&0.00 Center 500.05 kH=z
' ipan 333 .3 kHz
—_— Nc\'!se —_—
a0 Analwsi=s Range| X: Band Marker

Aralysis Range ¥: Band Marks
Intg Modise: |-31.7125 dBc ¢ #99.9 kH=z
RMZ Moise: 26.7177 prad
-100.0 210377 mdeg
EMS 1itter: |233.552 fzac
Fezidual FM: 15.495& H=

=

-110.0
-1z0.0
-1z0.0
-140.0
-150.0
-160.0
00 g -~ iy i ri # Fa
| IF Gain zodE Freq Band [L0M-41MHz] | rnit L opt [=150kHz] F3Bpts
FPhaze Moise 10.00dBS Ref -50,00dBc/Hz 1.5V Core/1.5V Output
r Canier 25007927 Mz 10,3702 4B .s
-£0.00 b T: 100 Hz 1116 52599 | HEc Hz RMS phase jitter (Random)
2: 1 kHz -134.0740 HEc/H= 100Hz to 1MHz =0.277ps (typical)

60,00 3: 10 kHz 144 .4453 HEc Hz

' 4z 100 kH=z -152.0655 HEcHz

C: 952.141 kHz -152.5140 HBc Hz

_F0,00 =51 5 MH= -1EB4 .5523 [HEcHz

! A@ Start 100 Hz

Stop 1 MHz
8000 Center 500.05 kH=
e Span 333.3 kHz
= Nc\'!se ===

90,00 Analysis Range X: Band Marksr

Analysis Range ¥: Band Marker
Intg Nodse: -30.2347 dBc # #99.3 kHz
REMS Moise: 432,529 prad
-1a0.0 2.45403 mdeg
EMS 1itter: 277.026 fsec
Residual FM: 20.&5223 Hz

-110.0

-120.0

-120.0

-140.0

-150.0

-160.0
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. PI6C10806B
PHQ I‘ 'UM 1.5V/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 VbDo/2 \ VbDo/2
VoL ov N\
> tSK(0) tPZL le tPERIOD >
—— VoH
BCLKy — \DDO/2 tbc = (tPw / tPERIOD ) x 100%
— VoL

ENABLE1, ENABLE2 Timing Diagram

BCLKS I _I_ J_I_
BCLK([0:4] I _I_ J_I_ _l |_| |_| |_| |

J S
JEpEES

ENABLE2
ENABLE1
AC Test Circuit Load
Note:
[VDD - VDDO/2] —[+VDpo/2] Vop/Vopo = 1.5V + 5%,
1.8V £ 0.2V,
2.5V £+ 5%,
VoD 3.3VE5%

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

— [-VDDo/2]

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

Parameters Description Min | Typ | Max. Units
OSCwmoDE 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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. PI6C10806B
Pge I ‘ 'UM 1.5V/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

13-0010 10 PS9038C 01/16/13



(1) PERICOM'

P16C10806B
1.5V/1.8V/2.5V/3.3V, 160MHz,
Low Skew 1:6 Crystal to LVCMOS Clock Buffer
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DESCRIFTION: 15-Fin, 173-Mil Wide, TS50OF

PACKAGE CDDE 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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