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Features

-> 10 single-ended outputs Fanout Buffer

=> Up to 200MHz output frequency

=> Ultra low output additive jitter = 0.05ps (typ.)

->Selectable reference inputs support Xtal (10~50MHz), single-
ended and differential

-> Low output skew ~ 50ps (typ.)

=>Propagation delay ~2ns (typ@3.3V)

2.5V / 3.3V operation

-> User configurable output VDD in different banks:
« Mixed 3.3V core/2.5V output operating supply
« Mixed 3.3V core/1.8V output operating supply
o Mixed 3.3V core/1.5V output operating supply
o Mixed 2.5V core/1.8V output operating supply
« Mixed 2.5V core/1.5V output operating supply

=> Industrial temperature range: -40°C to +85°C

=>Packaging (Pb-free & Green available):
« 32-pin TQFN (ZH)

Pin Configuration

Diodes Incorporated

A product Line of

() PERICOM

P16C49X0210-A

High Performance 1:10 Multi-Voltage CMOS Buffer

Description

The PI6C49X0210-A isahigh performance multi-voltage 10-outputs
CMOS Fanout Buffer with internal Crystal Oscillator. The XTAL
range is from 10MHz to 50MHz. The device has a wide range of
operating voltages of 2.5V and 3.3V. The device also provides user
selectable output VDD option, which provides excellent flexibilities
to users. This device is ideal for systems that need to distribute low
jitter clock signals to multiple destinations.

Applications
-> Networking systems including switches and Routers

=>High frequency backplane based computing and telecom
platforms

Block Diagram

IN_SELO IN_SELT ENABLE VDDO
o R R

Q<00 * 00

65zzzz556

e

Crystal
Oscillator

CLKO[ 1] [2¢ ] CLK9 xour ¢ 10
VDDO VDDo Clock Input L > CLK0-9
CLK1 CLK8 REF0 Diff or SE Control Circuit
GNDO GNDO Nos
CLK2[ 5] [20] CLK7
Vppo [ 6] (9 1Vbpo IN1
CLK3 CLK6 INT#
CLK4 CLK5 REF1 Diff or SE

=

“INO can be single end ref clock0 and INO# internal bias as Vdd/2
Q § 5 5 < § 2 Q “IN1 can be single end ref clock1 and IN1# internal bias as Vidd/2
Z e =0z “IN-SEL[0:1] select XTAL, REF1 and REFO input
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Pin# Pin Name Type Description
18328 Z’z?’zy’ CLKO0~9 Output Clock Outputs
2,6,19,23 VbDO Power Output Power Supplier
15,26 GND Power Output Ground
;’5’93 56’ 21, GNDO Power Core Ground
10 VbD Power Core Power Supplier
11 XIN Input Crystal interface
12 XOUT Output Crystal interface
13 INO Input Pull-down REFO0 Diff or Single End
14 INO# Input | Pull-up/ Pull-down ;{SE\Il:gd]/)ziff, When INO is single end ref clockO and INO# internal bias
27 IN1# fnput | Pull-up/ Pull-down fl{SE\lj(lid]?ziff, When IN1 is single end ref clockl and IN1# internal bias
28 IN1 Input Pull-down REF1 Diff or Single End
30, 29 IN_SEL[0:1] | Input Pull-down IN-SEL[0:1] select XTAL, REF1 and REFO input
31 ENABLE Input Active High Output Enable
Input Mode Selection Logic
IN_SELO IN_SEL1 Selected Input
1 1 XTAL
0 1 XTAL
1 0 REF1 Diff or Single End
0 0 REFO Diff or Single End
Input/Output Operation State
Input State Output State
IN[0:1], IN[0:1]# open Logic Low
INJO0:1], INJO:1]# both to ground Logic Low
IN[0:1]=High, IN[0:1]# =Low Logic High
IN[0:1]=Low, IN[0:1]# =High Logic Low

QOutput Mode Selection

ENABLE Output CLK0~9
GND High-impedance
VDD Enabled

P16C49X0210-A
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P16C49X0210-A
Power Supply DC Characteristics (Vpp/Vppo = 3.3V £ 5%, Ta = -40°C to 85°C or T = -40°C to 105°C)

Symbols Parameters Test Conditions Min. Typ Max. Units
VbD Core Supply Voltage 3.135 33 3.465 v
Vbbpo Output Supply Voltage 3.135 33 3.465 v
Ipp Power Supply Current ENABLE ='0 32 mA
Ippo Output Supply Current ENABLE ="0' 1 mA
Power Supply DC Characteristics (Vpp/Vppo = 2.5V £ 5%, Ta = -40°C to 85°C or T = -40°C to 105°C)

Symbols Parameters Test Conditions Min. Typ Max. Units
Vbb Core Supply Voltage 2.375 2.5 2.625 v
Vbbo Output Supply Voltage 2.375 2.5 2.625 A%
Ipp Power Supply Current ENABLE ="0' 15 mA
Ippo Output Supply Current ENABLE ='0 0.7 mA

Power Supply DC Characteristics (Vpp = 3.3V + 5%, Vppo = 2.5V + 5%, Ta = -40°C to 85°C or Tp = -40°C to 105°C)

Symbols Parameters Test Conditions Min. Typ Max. Units
Vbb Core Supply Voltage 3.135 3.3 3.465 A%
Vbpo Output Supply Voltage 2.375 2.5 2.625 \%
Ipp Power Supply Current ENABLE ='0' 29 mA
Ippo Output Supply Current ENABLE ='0' 0.6 mA

Power Supply DC Characteristics (Vpp = 3.3V + 5%, Vppo = 1.8V + 0.2V, Ta = -40°C to 85°C or Tg = -40°C to 105°C)

Symbols Parameters Test Conditions Min. Typ Max. Units
VbD Core Supply Voltage 3.135 33 3.465 v
Vbbpo Output Supply Voltage 1.6 1.8 2.0 v
Ipp Power Supply Current ENABLE ='0' 29 mA
Ippo Output Supply Current ENABLE ='0' 0.4 mA

Power Supply DC Characteristics (Vpp = 3.3V = 5%, Vppo = 1.5V £ 0.15V, Ta = -40°C to 85°C or Tg = -40°C to 105°C)

Symbols Parameters Test Conditions Min. Typ Max. Units
Vbb Core Supply Voltage 3.135 33 3.465 v
Vbbo Output Supply Voltage 1.35 1.5 1.65 A%
Ipp Power Supply Current ENABLE ='0' 29 mA
Ippo Output Supply Current ENABLE ='0' 0.3 mA
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Power Supply DC Characteristics (Vpp = 2.5V + 5%, Vppo = 1.8V £ 0.2V, T = -40°C to 85°C or T = -40°C to 105°C)

Symbols Parameters Test Conditions Min. Typ Max. Units
VbD Core Supply Voltage 2.375 2.5 2.625 v
Vbbo Output Supply Voltage 1.6 1.8 2.0 A%
Ipp Power Supply Current ENABLE ='0' 13 mA
Ippo Output Supply Current ENABLE ='0' 0.4 mA

Power Supply DC Characteristics (Vpp = 2.5V = 5%, Vppo = 1.5V £ 0.15V, Ta = -40°C to 85°C or Tg = -40°C to 105°C)

Symbols Parameters Test Conditions Min. Typ Max. Units
Vbb Core Supply Voltage 2.375 2.5 2.625 A%
Vbbo Output Supply Voltage 1.35 1.5 1.65 Vv
Ipp Power Supply Current ENABLE ="'0 13 mA
Ippo Output Supply Current ENABLE ='0' 0.3 mA

P16C49X0210-A
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Single-Ended DC Characteristics (T4 = -40°C to 85°C or Tg = -40°C to 105°C)

Symbols Parameters Test Conditions Min. Typ Max. Units
Vbp = 3.3V + 5% 2 Vpp + 0.3 \%
Vbp = 2.5V + 5% 1.7 Vpp + 0.3 \%
Viu Input High Voltage
INO, IN1, Vpp = 3.3V + 5% 2 Vpp + 0.3 \%
INO, IN1, Vpp = 2.5V + 5% 1.6 Vpp + 0.3 \%
Vpp = 3.3V + 5% 0.3 0.8 \%
Vbp = 2.5V + 5% 0.3 0.7 \%
ViL Input Low Voltage
INO, IN1, Vpp = 3.3V + 5% 0.3 13 \%
INO, IN1, Vpp = 2.5V + 5% 0.3 0.9 \%
Vbpo = 3.3V £ 5% 2.6 \%
Output High Voltage Vbpo = 2.5V + 5% 2.0 \
(Ion =-8mA) Vppo = 1.8V +0.2v(D 1.5 \%
Vppo = 1.5V £ 0.15v(D) 1.0 \%
Vou 0
Vppo =3.3V+5% 3.0 \%
Output High Voltage Vbpo = 2.5V £ 5% 2.0 v
(Ion = -12mA) Vppo = 1.8V + 0.2v(D 15 \%
Vppo = 1.5V +0.15v(D 1.0 A
Vbpo = 3.3V + 5% (D 0.5 \%
Output Low Voltage Vppo =2.5V+5% 0.5 \Y%
(IoL =8mA) Vppo = 1.8V +0.2v (D 0.4 \%
Vbpo = 1.5V£0.15V (D 0.35 \%
Vppo =3.3V+5% 0.25 \%
Output Low Voltage Vppo =2.5V £ 5% 0.25 v
(IoL = 12mA) Vppo = 1.8V +0.2v (D 0.3 A
Vppo = 1.5V +0.15v (D 0.35 \%
Vbpo = 3.3V + 5% (D 9 Q
Vppo=2.5V+ 5% 10 Q
Rout Output Impedence
Vbpo = 1.8V + 0.2V 20 Q
Vppo =15V =+ 0.15V 30 Q
Notes:

1. Outputs terminated with 50Q to Vppo /2. See Parameter Measurement section, "Load Test Circuit" diagrams.

PI6C49X0210-A www.diodes.com April 2018
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P16C49X0210-A
Differential input DC Characteristics (T = -40°C to 85°C or Tg = -40°C to 105°C)
Symbols Parameters Test Conditions Min. Typ Max. Units
Input High INJO0:1], Vpp = ViN =3.465V or
T Current IN[0:1]# 2.625V 100 uA
Vpp = 3.465V or
INJ0:1] -1 uA
I Input Low Cur- 2.625V ViN = 0V
L
rent Vpp = 3.465V or
IN[O: 1]# 2,625V Vin = 0V -50 uA
n [Vbp=3.3V 0.25 1.3
Vpp Peak-to-Peak Input Voltage M A%
Vpp =2.5V 0.25 1.3
Common Mode Input Voltage Vpp =3.3V 0.5 Vpp -0.85V
Vemr (1.2) v
Vpp = 2.5V 0.5 Vpp -0.85V
Notes:
1. ViL should not be less than -0.3V.
2. Common mode voltage is defined as Vg.
PI6C49X0210-A www.diodes.com April 2018
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Absolute Maximum Ratings (Above which the useful life may be impaired. For user guidelines only, not tested.)
Note:
Storage Temperature —65°Cto +150°C Stresses greater than those listed under MAXIMUM
VDD, VDDO VOItage ......ooviiiiiiiiciciciciccieccceee e —0.5V to +3.6V RATINGS may cause permanent damage to the

device. This is a stress rating only and functional operation

Output Voltage ~0.5V to Vppt+0.5V of the device at these or any other conditions above those

INPUL VOILAZE .ovveeieiiieiceiee e —0.5V to Vpp+0.5V | indicated in the operational sections of this specification is
not implied. Exposure to absolute maximum rating condi-

JUNCtion TEMPETALULE .....cvovvieiieieeeiieeeieieieeeeieie et 125°C max | tions for extended periods may affect reliability.

AC Characteristics (Over Operating Range: Vpp/Vppo = 3.3V £ 5%, Ta = -40°C to 85°C or T = -40°C to 105°C)

Parameters Description Test Conditions(! Min. Typ Max. Units
Using External Crystal 10 50
fMAX Output Frequency g;i;fe%temal Clock De 200 MHz
odc Output Duty Cycle 125MHz 45 55 %
tsk(o) Output Skew &) 80 ps
25MHz crystal @ (Inte-
tiit(@) RMS Phase Jitter (Random) gration Range: 100Hz- 0.2 ps
1MHz)
125MHz reference
tit(additive) Additive RMS Phase Jitter (Random) input @ (Integration 0.05 ps
Range: 12kHz-20MHz)
tR/tF Output Rise/Fall Time 20% to 80% 200 800 ps
teN Quput Enable Time g A1 5| eycles
tDis Qutput Disable Time |y A BT E s | cycles
MUZXsolation MUX Isolation 155.52MHz 64 dB
tSTARTUP Crystal Input Start up time From 90% VDD 2 10 ms
Notes:

1. Unless noted otherwise, all parameters are tested with xtal @ f <= Fxtal_max,; outputs are terminated @ 50Q to Vppo/2, see waveforms.
2. Diff external clock source is driving INO/INO# and IN1/IN1# input. INO/IN1 can be single end ref clock when INO# /IN1# set as Vpp/2

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.

PI6C49X0210-A www.diodes.com April 2018
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P16C49X0210-A
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 VOItage ...t —0.5V to +3.6V RATINGS may cause permanent damage to the
device. This is a stress rating only and functional operation
Output VOItAZE ..oveeeeiieiieieciieee e —0.5V to Vpp+0.5V of the device at these or any other conditions above those
INPut VOItaZE ...ovovvievieieieeeeeeee e —0.5V to Vpp+0.5V indicated in the operational sections of this specification is
) o not implied. Exposure to absolute maximum rating condi-
Junction TEMPErature .......c..coceeverienierienienieninrcieeeeseeeeeeeene 125°C max tions for extended periods may affect reliability.

AC Characteristics (Over Operating Range: Vpp/Vppo = 2.5V £ 5%, Ta = -40°C to 85°C or T = -40°C to 105°C)

Parameters Description Test Conditions(! Min. Typ Max. Units

Using External Crystal 10 50

fMAX Output Frequency ; MHz
Using E()zg;ternal Clock DC 200
Source

odc Output Duty Cycle 125MHz 45 55 %

tsk(o) Output Skew &) 80 ps

B . 25MHz @ (Integration
tiit(@) RMS Phase Jitter (Random) Range: 100Hz-1MHz) 0.2 ps
125MHz @ (Integra-
tit(additive) Additive RMS Phase Jitter (Random) tion Range: 12kHz- 0.05 ps
20MHz)

tR/tF Output Rise/Fall Time 20% to 80% 200 800 ps

tEx Qutput Enable Time |\ A BT E 5 | eycles

tDis Qutput Disable Time |y A BT E s | cycles

MUZXsolation MUX Isolation 155.52MHz 63 dB

tSTARTUP Crystal Input Start up time From 90% VDD 2 10 ms

Notes:

1. Unless noted otherwise, all parameters are tested with xtal @ f <= Fxtal_max,; outputs are terminated @ 50Q to Vppo/2, see waveforms.
2. Diff external clock source is driving INO/INO# and IN1/IN1# input. INO/IN1 can be single end ref clock when INO# /IN1# set as Vpp/2

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.

P16C49X0210-A
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AC Characteristics
(Over Operating Range: Vpp = 3.3V + 5%, Vppo = 2.5V + 5%, Ta = -40°C to 85°C or Tg = -40°C to 105°C)

Diodes Incorporated

A product Line of
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P16C49X0210-A

Parameters Description Test Conditions(!) Min. Typ Max. Units

Using External Crystal 10 50

fMax Output Frequency i MHz
Using E()zc)ternal Clock DC 200
Source

odc Output Duty Cycle 125MHz 45 55 %

tsk(o) Output Skew ) 80 ps

B . 25MHz @ (Integration
tiit@) RMS Phase Jitter (Random) Range: 100Hz-1MHz) 0.2 ps
125MHz @ (Integra-
tiit(additive) Additive RMS Phase Jitter (Random) tion Range: 12kHz- 0.05 ps
20MHz)
tR/tp Output Rise/Fall Time 20% to 80% 200 800 ps
tEN 8)11 tput Enable Time ENABLE 5 cycles
Output Disable Time

tpIs @) ® ENABLE 5 cycles

MUXjsolation MUX Isolation 155.52MHz 62 dB

tSTARTUP Crystal Input Start up time From 90% VDD 2 10 ms

Notes:

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

2. Diff external clock source is driving INO/INO# and IN1/IN1# input. INO/IN1 can be single end ref clock when INO# /IN1# set as Vpp/2

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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AC Characteristics

(Over Operating Range: Vpp = 3.3V + 5%, Vppo = 1.8V £ 0.2V, Ta = -40°C to 85°C or Tg = -40°C to 105°C)

Diodes Incorporated

A product Line of

() PERICOM

P16C49X0210-A

Parameters Description Test Conditions(!) Min. Typ Max. Units

Using External Crystal 10 50

fMax Output Frequency i MHz
Using E()zc)ternal Clock DC 200
Source

odc Output Duty Cycle 125MHz 45 55 %

tsk(o) Output Skew ) 80 ps

B . 25MHz @ (Integration
tiit@) RMS Phase Jitter (Random) Range: 100Hz-1MHz) 0.15 ps
125MHz @ (Integra-
tiit(additive) Additive RMS Phase Jitter (Random) tion Range: 12kHz- 0.05 ps
20MHz)
tR/tp Output Rise/Fall Time 20% to 80% 200 900 ps
tEN 8)11 tput Enable Time ENABLE 5 cycles
Output Disable Time

tpIs @) ® ENABLE 5 cycles

MUXjsolation MUX Isolation 155.52MHz 58 dB

tSTARTUP Crystal Input Start up time From 90% VDD 2 10 ms

Notes:

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

2. Diff external clock source is driving INO/INO# and IN1/IN1# input. INO/IN1 can be single end ref clock when INO# /IN1# set as Vpp/2

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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AC Characteristics

(Over Operating Range: Vpp = 3.3V + 5%, Vppo = 1.5V £ 0.15V, Ty = -40°C to 85°C or Tg = -40°C to 105°C)

Diodes Incorporated

A product Line of
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P16C49X0210-A

Parameters Description Test Conditions(!) Min. Typ Max. Units

Using External Crystal 10 50

fMax Output Frequency i MHz
Using E()zc)ternal Clock DC 200
Source

odc Output Duty Cycle 125MHz 45 55 %

tsk(o) Output Skew ) 80 ps

B . 25MHz @ (Integration
tiit@) RMS Phase Jitter (Random) Range: 100Hz-1MHz) 0.2 ps
125MHz @ (Integra-
tiit(additive) Additive RMS Phase Jitter (Random) tion Range: 12kHz- 0.05 ps
20MHz)
tR/tp Output Rise/Fall Time 20% to 80% 200 900 ps
tEN 8)11 tput Enable Time ENABLE 5 cycles
Output Disable Time

tpIs @) ® ENABLE 5 cycles

MUXjsolation MUX Isolation 155.52MHz 53 dB

tSTARTUP Crystal Input Start up time From 90% VDD 2 10 ms

Notes:

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

2. Diff external clock source is driving INO/INO# and IN1/IN1# input. INO/IN1 can be single end ref clock when INO# /IN1# set as Vpp/2

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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AC Characteristics

(Over Operating Range: Vpp =2.5V + 5%, Vppo = 1.8V £ 0.2V, Ta = -40°C to 85°C or Tg = -40°C to 105°C)

Diodes Incorporated

A product Line of

() PERICOM

P16C49X0210-A

Parameters Description Test Conditions(!) Min. Typ Max. Units
Using External Crystal 10 50
fmax Output Frequenc ; MHz
P q Y |Using E()Z()ternal Clock DC 200
Source
odc Output Duty Cycle 125MHz 45 55 %
tsk(o) Output Skew ) 80 ps
B . 25MHz @ (Integration
tiit@) RMS Phase Jitter (Random) Range: 100Hz-1MHz) 0.15 ps
125MHz @ (Integra-
tiit(additive) Additive RMS Phase Jitter (Random) tion Range: 12kHz- 0.12 ps
20MHz)
tR/tp Output Rise/Fall Time 20% to 80% 200 900 ps
tEN 8;1tput Enable Time ENABLE 5 cycles
tDis OQuiput Disable Time -\ A g1 E s | eyeles
MUXjsolation MUX Isolation 155.52MHz 59 dB
tSTARTUP Crystal Input Start up time From 90% VDD 2 10 ms
Notes:

1. Unless noted otherwise, all parameters are tested with xtal @ f <= Fxtal_max,; outputs are terminated @ 50Q to Vppo/2, see waveforms.
2. Diff external clock source is driving INO/INO# and IN1/IN1# input. INO/IN1 can be single end ref clock when INO# /IN1# set as Vpp/2

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.

P16C49X0210-A
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AC Characteristics
(Over Operating Range: Vpp =2.5V + 5%, Vppo = 1.5V £ 0.15V, TA = -40°C to 85°C or Tg = -40°C to 105°C)

Parameters Description Test Conditions(!) Min. Typ Max. Units
Using External Crystal 10 50
fmax Output Frequenc ; MHz
P q Y |Using E()Z()ternal Clock DC 200
Source
odc Output Duty Cycle 125MHz 45 55 %
tsk(o) Output Skew ) 80 ps
B . 25MHz @ (Integration
tiit@) RMS Phase Jitter (Random) Range: 100Hz-1MHz) 0.15 ps
125MHz @ (Integra-
tiit(additive) Additive RMS Phase Jitter (Random) tion Range: 12kHz- 0.05 ps
20MHz)
tR/tp Output Rise/Fall Time 20% to 80% 200 900 ps
tEN 8;1tput Enable Time ENABLE 5 cycles
tDis OQuiput Disable Time -\ A g1 E s | eyeles
MUXjsolation MUX Isolation 155.52MHz 55 dB
tSTARTUP Crystal Input Start up time From 90% VDD 2 10 ms
Notes:

1. Unless noted otherwise, all parameters are tested with xtal @ f <= Fxtal max,; outputs are terminated @ 50Q to Vppo/2, see waveforms.
Diff external clock source is driving INO/INO# and IN1/IN1# input. INO/IN1 can be single end ref clock when INO# /IN1# set as Vpp/2
Identical conditions: loading, transitions, supply voltage, temperature, package type and speed grade.

These parameters are guaranteed, but not tested. Max delay is 4 cycles. Min. setup time = 3ns.

R

Crystal Oscillator Characteristics

Parameters Description Min Typ Max. Units
OSCMODE Mode of Oscillation Fundamental

FREQ Frequency 10 25 50 MHz
CoN-cHIP On chip Load Capacitance 12 pF
PI6C49X0210-A www.diodes.com April 2018
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Waveforms
Output to Output Skew — tsk(0) Duty Cycle — tbC
VoH tPw
BCLKx N VbDo/2 VoH —
VoL \ 50% N\
» tSK(0) VoL
—— VOH P tPERIOD >
BCLKy — VbDO/2
\_ VoL tbc = (tPw / tPERIOD ) x 100%
ENABLE Timing Diagram
BCLK]J0:7]
ENABLE |
AC Test Circuit Load
Note:
[VDD - VDDO/2] —[+VDpo/2] Vpp/Vppo = 1.8V £ 0.2V,
2.5V £5%,
33V+5%

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

— [-VDD0/2]

Crystal Characteristic (link to "http://www.pericom.com/products/timing/crystals/index.php" for more detailed and different
size crystal specifications)

Parameters Description Min Typ Max. Units
OSCmoDE Mode of Oscillation Fundamental

FREQ Frequency 10 25 50 MHz
ESR( Equivalent Series Resistance 30 50 Ohm
CLoap Load Capacitance 18 pF
CSHUNT Shunt Capacitance 7 pF
DRIVE level 1 mW

Note: 1. ESR value is dependent upon frequency of oscillation

PI6C49X0210-A www.diodes.com April 2018
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Phase Noise and Additive Jitter
Output phase noise (Dark Blue) vs Input Phase noise (light blue)
Additive jitter is calculated at ~47fs RMS (12kHz to 20MHz). Additive jitter = V(Output jitter” - Input jitter?)
¥Phaze Moise 10,00dBS Ref -50,00dBcjHz
ETTON r Canier 124999081 MHz  Tm928F dBrn
i 1: 100 Hz| -105.1092 [dec/H=
i 1 kHz ~13&. 2148 dBcAHz
60,00 3: 10 kHz | -145.8627 dEciHz
' 4: 100 kHz | -157.2340 dEciHz
5: 1 HHz -159.9126 dBcAHz
o #G: 10 MHz | | |-162.1884 dBcdHz
' X Start 12 kHz
Stop 20 MHz
0,00 Center 10,008 MHz
st Span 13,988 MHz
=_| Notze —— d !
Pralysis Range H: Band Marker
-30.00 Pnalyzis Range i Band Marker
Intg Noise: |J88.4219 dBc /) 19.69 MHz
RM5 Moize: 53,6317 prad
-100.0 3 3.07287 mdeq
FMS 1itter: 65,287 fsec
i Residual [FM: 5FE.515 Hz
-110.0
-120.0
-130.0
BELN s
-150.0
-1E0.0
SE i iy
| 1F Gain 2048 | Freq Band [99M-1.5GHz] | it Lo Opt [=150kHz] | 72dpts |

Oscillator Phase lJitter

FPhaze Moize 10,00dB) Fef -50,00dBcHz
50,0 b r Carrier 26,001035 MHz 11,4125 dBm—
i 100 Hz | [[F129.1085 dBc/Hz
1 kHz =143 ,6587 dBc/Hz
10 kHz =161 ,0189 dEc/Hz
100 kHz | -167.5309 dBc/Hz
1 MHz -170.5585 dBEc Hz
& MH=z= =167 4716 dEc/Hz
Start 12 kHz
Stop 20 KMHz
Center 10.00& MHz
Span 19.9858 MHz
Noise =—
Jwsis Range x: Band Marker
Twzi1s Range ¥: Band Marker
g Motze: -101.6627 dBc / 4.935 MHz
RN Noise: 11.6753 prad
-100.0 665,119 pdag
FM$ 1itter: 74.344 |fzeg
Reiidual FM: |33.0735 Hz

-B0.00

o
L Py N

70,00

30,00

40,00

HEE|

-110,0
-120,0
-130,0
1
-140,0
-150,0
z
-160,0
3 ]
L7005 i FiX i -8 -~
1F Gain 2048 | Freq Band [10M-41MHz] | Ot LD Opt [=150kHz] | F36pts |
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Application Information

Wiring the differential input to accept single ended levels

Figure 1 shows how the differential input can be wired to accept single ended levels. The reference voltage V. REF = Vpp/2 is gener-
ated by the bias resistors R1, R2 and C1. This bias circuit should be located as close as possible to the input pin. The ratio of R1 and
R2 might need to be adjusted to postion the V_REF in the center of the input voltage swing. For example, if the input clock swing is
only 2.5V and Vpp = 3.3V, V_REF should be 1.25V and R1/R2 = 0.609.

Vbb
) R1
Single Ended 1K
Clock Input
CLK
ICLK
c1 = Ro /

Figure 1. Single-ended input to Differential input device

Power Supply Filtering Techniques

As in any high speed analog circuitry, the power supply pins are vulnerable to random noise. To achieve optimum jitter performance,
power supply isolation is required. All power pins should be individually connected to the power supply plane through vias, 0.1uF and
1uF bypass capacitors should be used for each pin.

™ Vbbp
\ Voo [} I I I
VbDo
Vbbo (M T:|7
! T
\ T 0.1uF T 1uF
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Application Notes
Clock IC Crystal loading cap. design guide
Clock IC Rf
— CL =crystal spec. loading cap.
L
C_in/out = (3~5pF) of IC pin cap.
C_in C_out Cb = PCB trace (2~4pF)
XTL_IN XTL_OUT

C1,C2 = load cap. of design

Cb] [ Ira

Rd = 50 to 100ohm drive level limit

; Crystal (CL) __LCb gfgiorzséecii)forZSMHz 18pf XTAL
||:|| l_

L

1

T ¢

-|=C

Design guide: C1=C2=2 *CL - (Cb +C_in/out) to meet target +/-ppm < 20 ppm
Examplel: Select CL=18 pF crystal, C1=C2=2*(18pF) - (4pF+5pF)=27pF, check datasheet too

Example2: For higher frequency crystal (=>20MHz), can use formula C1=C2=2*(CL-6), can do fine tune of C1, C2 for more accurate
ppm if necessary

Thermal Information

Symbol Description Condition
O Junction-to-ambient thermal resistance Still air 44.7 °C/W
(Clfe Junction-to-case thermal resistance 21.7 °C/W
PI6C49X0210-A www.diodes.com April 2018

Document Number DS39937 Rev 5-2 17 ® Diodes Incorporated



A product Line of
LJINY. s ’

imcoRrRPORATESG D Diodes Incorporated

() PERICOM

P16C49X0210-A

Crystal Input Drive Level vs Series Resistor Value

Crystal DL(uW)
320
300
20
260
240
220
200
180
160
140

0 100 200 300 400 200 600 700 8

[=1
=

w0 Rd(ohm)
Note:

1. Drive Level above is with regards to VDD = 3.3V. If VDD= 2.5V, drive level is 25% lower

2. For Rd= 0 Ohm, Drive Level = 310 uW

Part Marking
ZH Package

PI6C49X0
210AZHIE
YYWWXX

O

YY: Year

WW: Workweek

1st X: Assembly Code
2nd X: Fab Code

PI6C49X0210-A www.diodes.com April 2018
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Packaging Mechanical: 32-TQFN (ZH)

A product Line of
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P16C49X0210-A

0.203+0.058
—0.008

Terminal Thickness

DN
Y,

0.203+0.008

wn
<
o
|
<
c

Notes:

1. ALL DIMENSIONS ARE IN mm. ANGLES IN DEGREES.

2. COPLANARITY APPLIES TO THE EXPOSED PAD AS WELL AS THE TERMINALS.
3. REFER JEDEC MO-220.

4. THERMAL PAD SOLDERING AREA (MESH STENCIL DESIGN IS RECOMMENDED)
5. THIS POD IS FOR DEVICE: PI6C49X0210.

e I@\75.00i0.104|
AN '\. NN
AR
®_\. \\,\'\\\.\'\\ \ /_@
A
AN
NN
! \\\\ \\\\\
5 AN
0P VIEW
[ o.10g /—DETALL A 0.20 REF.
32X / _I
ey =D—D—D—D—CL@-D—DTT

0.75+0.05

3.50 REF.
I- 0. 50 BSC. o 2510

LULUUJUJUJLU

3 (EXPOSEJ THERMAL PAD) E 1
— E €0.35 =
.H .
= § 3.25+0.10 S E
= =
= =
o.4oto.1013 E-
MAMAMNMMM
05——I555 ' ®'/ BOTIOM VIEW
m PERICOM DATE: 05/15/13

Enabling Serial Connectivity

DESCRIPTION: 32-contact, Thin Quad Flat No-Lead (TQFN)

PACKAGE CODE: ZH32

DOCUMENT CONTROL #: PD-2070HW

REVISION: B

For latest package info.

please check: http://www.diodes.com/design/support/packaging/pericom-packaging/packaging-mechanicals-and-thermal-characteristics/

Ordering Information(1.2.3)

Ordering Code Package Code Package Description
PI16C49X0210-AZHIEX ZH 32-contact, Thin Quad Flat No-Lead (TQFN)
Notes:

1. EU Directive 2002/95/EC (RoHS), 2011/65/EU (RoHS 2) & 2015/863/EU (RoHS 3) compliant. All applicable RoHS exemptions applied.
2. See http://www.diodes.com/quality/lead-free/ for more information about Diodes Incorporated’s definitions of Halogen- and Antimony-free, “Green” and Lead-free.
Thermal characteristics can be found on the company web site at www.diodes.com/design/support/packaging/

3. E = Pb-free and Green
4. X suffix = Tape/Reel

P16C49X0210-A
Document Number DS39937 Rev 5-2
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IMPORTANT NOTICE

DIODES INCORPORATED MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARDS TO THIS DOCUMENT,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
(AND THEIR EQUIVALENTS UNDER THE LAWS OF ANY JURISDICTION).

Diodes Incorporated and its subsidiaries reserve the right to make modifications, enhancements, improvements, corrections or other changes
without further notice to this document and any product described herein. Diodes Incorporated does not assume any liability arising out of the
application or use of this document or any product described herein; neither does Diodes Incorporated convey any license under its patent or
trademark rights, nor the rights of others. Any Customer or user of this document or products described herein in such applications shall assume
all risks of such use and will agree to hold Diodes Incorporated and all the companies whose products are represented on Diodes Incorporated
website, harmless against all damages.

Diodes Incorporated does not warrant or accept any liability whatsoever in respect of any products purchased through unauthorized sales chan-
nel.

Should Customers purchase or use Diodes Incorporated products for any unintended or unauthorized application, Customers shall indemnify and
hold Diodes Incorporated and its representatives harmless against all claims, damages, expenses, and attorney fees arising out of, directly or
indirectly, any claim of personal injury or death associated with such unintended or unauthorized application.

Products described herein may be covered by one or more United States, international or foreign patents pending. Product names and markings
noted herein may also be covered by one or more United States, international or foreign trademarks.

This document is written in English but may be translated into multiple languages for reference. Only the English version of this document is the
final and determinative format released by Diodes Incorporated.
LIFE SUPPORT
Diodes Incorporated products are specifically not authorized for use as critical components in life support devices or systems without the express
written approval of the Chief Executive Officer of Diodes Incorporated. As used herein:
A. Life support devices or systems are devices or systems which:
1. are intended to implant into the body, or
2. support or sustain life and whose failure to perform when properly used in accordance with instructions for use provided in the labeling can be
reasonably expected to result in significant injury to the user.
B. A critical component is any component in a life support device or system whose failure to perform can be reasonably expected to cause the
failure of the life support device or to affect its safety or effectiveness.
Customers represent that they have all necessary expertise in the safety and regulatory ramifications of their life support devices or systems, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products and
any use of Diodes Incorporated products in such safety-critical, life support devices or systems, notwithstanding any devices- or systems-related
information or support that may be provided by Diodes Incorporated. Further, Customers must fully indemnify Diodes Incorporated and its repre-
sentatives against any damages arising out of the use of Diodes Incorporated products in such safety-critical, life support devices or systems.

Copyright © 2016, Diodes Incorporated
www.diodes.com
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KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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Ten: +7 (812) 336 43 04 (MHO20KaHANbHbI)
Email: org@lifeelectronics.ru

www.lifeelectronics.ru
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