RENESAS

FemtoClock™ PLL

Dual VCXO w/3.3V, 2.5V LVPECL

8130011

DATASHEET

GENERAL DESCRIPTION

The 813001I is a dual VCXO + FemtoClock™ Multiplier de-
signed for use in Discrete PLL loops. Two selectable external
VCXO crystals allow the device to be used in multi-rate appli-
cations, where a given line card can be switched, for example,
between 1Gb Ethernet (125MHz system reference clock) and
1Gb Fibre Channel (106.25MHz system reference clock) modes.
Of course, a multitude of other applications are also possible
such as switching between 74.25MHz and 74.175824MHz for
HDTYV, switching between SONET, FEC and non FEC rates, etc.

The 813001I is a two stage device — a VCXO followed
by a FemtoClock PLL. The FemtoClock PLL can multiply
the crystal frequency of the VCXO to provide an output
frequency range of 40.83MHz to 640MHz, with a random rms
phase jitter of less than 1ps (12kHz — 20MHz). This phase jitter
performance meets the requirements of 1Gb/10Gb Ethernet,
1Gb, 2Gb, 4Gb and 10Gb Fibre Channel, and SONET up to
0C48. The FemtoClock PLL can also be bypassed if frequen-
cy multiplication is not required. For testing/debug purposes,
de-assertion of the output enable pin will place both Q and nQ
in a high impedance state.

BLock DIAGRAM

FEATURES
* One 3.3V or 2.5V LVPECL output pair

» Two selectable crystal oscillator interfaces for the VCXO,
one differential clock or one LVCMOS/LVTTL clock inputs

e CLK1/nCLK1 supports the following input types:
LVPECL, LVDS, LVHSTL, SSTL, HCSL

» Crystal operating frequency range: 14MHz - 24MHz
e VCO range: 490MHz - 640MHz

e Qutput frequency range: 40.83MHz - 640MHz

e VCXO pull range: +100ppm (typical)

e Supports the following applications (among others):
SONET, Ethernet, Fibre Channel, HDTV, MPEG

* RMS phase jitter @ 622.08MHz (12kHz - 20MHz):
0.84 (typical)

e Supply voltage modes:
VCCNCCO
3.3V/3.3V
3.3V/2.5V
2.5V/2.5V

e -40°C to 85°C ambient operating temperature
¢ Available in RoHS/Lead-Free compliant package
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TasLE 1. PiIN DESCRIPTIONS

Number Name Type Description

1 VCO_SEL Input Pullup |VCO select pin. LVCMOS/LVTTL interface levels.
2,3 NO, N1 Input Pullup  |Output divider select pins. Default value = +4.

4 N2 Input | Pulldown [LVCMOS/LVTTL interface levels.

5 Veeo Power Output supply pin.
6,7 Q, nQ Ouput Differential output pair. LVPECL interface levels.

8 Ve Power Negative supply pin.

9 Viea Power Analog supply pin.

10 Ve Power Core supply pin.

11 XTAL_OUT1, Inout Parallel resonant crystal interface. XTAL_OUT1 is the output,
12 XTAL_IN1 P XTAL_IN1 is the input.

13 XTAL_OUTO, Inout Parallel resonant crystal interface. XTAL_OUTO is the output,
14 XTAL_INO P XTAL_INO is the input.

15 VC Input VCXO control voltage input.

16 CLKO Input | Pulldown [LVCMOS/LVTTL clock input.

17 nCLK1 Input Pullup [Inverting differential clock input.

18 CLK1 Input | Pulldown [Non-inverting differential clock input.

19,20 MO, M1 Input | Pulldown |Feedback divider select pins. Default value = +25.
21 M2 Input Pullup |LVCMOS/LVTTL interface levels.
22 OE Inout Pullu Output enable. When HIGH, the output is active. When LOW, the output is
P P lin a high impedance state. LVCMOS/LVTTL interface levels.
23 CLK_SELO Input | Pulldown . )
Clock select pin. LWVCMOS/LVTTL interface levels. Refer to Table 3.

24 CLK_SELA1 Input Pullup

NOTE: refer to internal input resistors. See Table 2, Pin Characteristics, for typical values.

TaBLE 2. PIN CHARACTERISTICS

Symbol |Parameter Test Conditions Minimum | Typical | Maximum | Units
(O Input Capacitance 2 =
Rouioown | INPUt Pulldown Resistor 51 O
Rouue Input Pullup Resistor o -

TasLE 3. ConTroL INPUT FuNcTiON TABLE

Inputs
CLK_SEL1 CLK_SELO Selected Input
0 0 CLKO
0 1 CLK1, nCLK1
1 0 XTALO
1 1 XTALA1

DUAL VCXO W/3.3V, 2.5V LVPECL FEMTOCLOCK™ PLL © 2019 Renesas Electronics Corporation
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ABsoLuTE Maximum RATINGS

Supply Voltage, V.
Inputs, V,

Outputs, I, (LVPECL)
Continuous Current
Surge Current

Package Thermal Impedance

Storage Temperature, T,

’ 'STG

7 VUA

4.6V
-0.5V to V. + 0.5V

50mA
100mA

70°C/W (O Ifpm)
-65°C to 150°C

NOTE: Stresses beyond those listed under Absolute
Maximum Ratings may cause permanent damage to the
device. These ratings are stress specifications only. Functional
operation of product at these conditions or any conditions
beyond those listed in the DC Characteristics or AC Charac-
teristics is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect product reliability.

TasLE 4A. Power SuppLy DC CHARACTERISTICS, V.=V, =V, = 3.3V+5%, TA = -40°C 70 85°C

Symbol |Parameter Test Conditions Minimum | Typical | Maximum | Units

Ve Core Supply Voltage 3.135 3.3 3.465 \Y,

Viea Analog Supply Voltage 3.135 3.3 3.465 \Y

Vo Output Supply Voltage 3.135 3.3 3.465 \Y,

le Power Supply Current 130 mA

loca Analog Supply Current 10 mA
TasLe 4B. Power SuppLy DC CHARACTERISTICS, V.=V ., = 3.3V£5%, V., = 2.5V+5%, TA = -40°C 10 85°C

Symbol |Parameter Test Conditions Minimum | Typical | Maximum | Units
Ve Core Supply Voltage 3.135 3.3 3.465 Vv
Veea Analog Supply Voltage 3.135 3.3 3.465 Vv
Veco Output Supply Voltage 2.375 2.5 2.625 Vv
lee Power Supply Current 130 mA
loca Analog Supply Current 10 mA
TasLe 4C. Power SuppLy DC CHARACTERISTICS, V.=V, =V ., = 2.5V+5%, TA = -40°C 10 85°C

Symbol |Parameter Test Conditions Minimum | Typical | Maximum | Units
Ve Core Supply Voltage 2.375 25 2.625 \Y
Veea Analog Supply Voltage 2.375 2.5 2.625 \%
Vico Output Supply Voltage 2.375 25 2.625 \Y
lee Power Supply Current 125 mA
loca Analog Supply Current 10 mA
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TaBLE 4C. LVCMOS / LVTTL DC CHARACTERISTICS, TA = -40°C 10 85°C

Symbol [Parameter Test Conditions Minimum | Typical | Maximum | Units
_ V,, = 3.3V 2.0 V,+03 | V
Vi, Input High Voltage
V=25V 1.7 V,+03 | V
Vi, =3.3V -0.3 0.8 \Y
\'A Input Low Voltage
V=25V -0.3 0.7 v
VC VCXO Control Voltage 0 Ve \Y
N2, MO, M1, V.=V, =3.465V 150 UA
| Input CLKO, CLK_SELO or 2.625V
" High Current |No, N1, M2, V.=V, =3.465V 5 A
VCO_SEL, CLK_SEL1 or 2.625V H
N2, MO, M1, V. = 3.465V or 2.625V, 5 UA
| Input CLKO, CLK_SELO vV, =0V
. Low Current INo, N1, M2, V. = 3.465V or 2.625V, 150 A
VCO_SEL, CLK_SEL1 V, =0V H
lye Input Current cf V_pin V., = 3.465V or 2.625V -100 100 pA
TaBLE 4D. DiFFereNTIAL DC CHARACTERISTICS, TA = -40°C 10 85°C
Symbol [Parameter Test Conditions Minimum | Typical | Maximum | Units
CLK1 Vin = Vo = 3.465V 150 A
| Input High Current or 2.625V
" puttig LK V, =V, = 3.465V 5 R
or 2.625V i
CLK1 V=0V, V. =3.465V 5 UA
I Input Low Current or 2.625V
IL V., ,=0V,V,_. =3.465V
IN ’ 7 CC -
nCLK1 or 2.805v 150 HA
Vs Peak-to-Peak Input Voltage 0.15 1.3 \Y
Vevr Common Mode Input Voltage; NOTE 1, 2 Ve +0.5 V.. -0.85 \Y
NOTE 1: Common mode voltage is defined as V.
NOTE 2: For single ended appliations, the maximum input voltage for CLK1, nCLK1 is V + 0.3V.
TaBLE 4E. LVPECL DC CHARACTERISTICS, TA = -40°C 10 85°C
Symbol [Parameter Test Conditions Minimum | Typical | Maximum | Units
Vou Output High Voltage; NOTE 1 Vigo - 1.4 Vieo - 0.9 \
\ Output Low Voltage; NOTE 1 Vigo - 2.0 Viogo = 1.7 \
Vawne Peak-to-Peak Output Voltage Swing 0.6 1.0 \

NOTE 1: Outputs terminated with 50Q to V

V.

cco'2
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TasLe 5A. AC CHARACTERISTICS, V=V,

CCA

Voo = 3.3V£5%, TA = -40°C T0 85°C

Symbol [Parameter Test Conditions Minimum | Typical | Maximum | Units
four Output Frequency VCO_SEL =1 40.83 640 MHz
tjit() EgTSEP:‘ase Jitter, (Random); 622.08MHz (12kHz - 20MHz) 0.84 ps
fuco PLL VCO Lock Range 490 640 MHz
o/t Output Rise/Fall Time 20% to 80% 250 500 ps
N=+1 43 57 %
odc Output Duty Cycle
N = +1 48 52 %
NOTE 1: Phase jitter using a crystal interface.
TasLe 5B. AC CHARACTERISTICS, V=V, = 3.3V+5%, V ,, = 2.5V+5%, TA = -40°C 10 85°C
Symbol [Parameter Test Conditions Minimum | Typical | Maximum | Units
four Output Frequency VCO_SEL =1 40.83 640 MHz
{jit(@) EgTSEP:‘aSG Jitter, (Random); 622.08MHz (12kHz - 20MHz) 0.87 ps
fuco PLL VCO Lock Range 490 640 MHz
to /. Output Rise/Fall Time 20% to 80% 250 500 ps
N=+1 43 57 %
odc Output Duty Cycle
N = +1 48 52 %
NOTE 1: Phase jitter using a crystal interface.
TasLe 5C. AC CHARACTERISTICS, V=V ., =V, = 2.5V+5%, TA = -40°C 10 85°C
Symbol [Parameter Test Conditions Minimum | Typical | Maximum | Units
four Output Frequency VCO_SEL =1 40.83 640 MHz
tjit(0) EgTSEP:‘ase Jitter, (Random); 622.08MHz (12kHz - 20MHz2) 1.2 ps
fuco PLL VCO Lock Range 490 640 MHz
t/t Output Rise/Fall Time 20% to 80% 250 500 ps
odc Output Duty Cycle N+t 43 >7 %
N = +1 48 52 %

NOTE 1: Phase jitter using a crystal interface.
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PARAMETER MEEASUREMENT INFORMATION
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APPLICATION INFORMATION

PoweRr SuppLy FILTERING TECHNIQUES

As in any high speed analog circuitry, the power supply
pins are vulnerable to random noise. The 813001l pro-
vides separate power supplies to isolate any high switching
noise from the outputs to the internal PLL. V., V., and
V.o Should be individually connected to the power supply
plane through vias, and bypass capacitors should be
used for each pin. To achieve optimum jitter performance,
power supply isolation is required. Figure 1 illustrates how
a 10Q resistor along with a 10pyF and a .01uF bypass
capacitor should be connected to each V.

3.3Vor2.5V

Ficure 1. Power SuppLy FILTERING

WIRING THE DIFFERENTIAL INPUT TO AcCEPT SINGLE ENDED LEVELS

Figure 2 shows how the differential input can be wired to accept
single ended levels. The reference voltage V_REF =V /2 is
generated 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 position the V_REF
in the center of the input voltage swing. For example, if the input
clock swingis only 2.5V and V.= 3.3V, V_REF should be 1.25V
and R2/R1 = 0.609.

Single Ended Clock Input

V_REF

Cc1

0.1u—T—~

—

Ficure 2. SINGLE ENDED SIGNAL DRIVING DIFFERENTIAL INPUT

DUAL VCXO W/3.3V, 2.5V LVPECL FEMTOCLOCK™ PLL
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VCXO CRYSTAL SELECTION

Choosing a crystal with the correct characteristics is one of range and accuracy of a VCXO. Below are the key variables
the most critical steps in using a Voltage Controlled Crystal and an example of using the crystal parameters to calculate
Oscillator (VCXO). The crystal parameters affect the tuning  the tuning range of the VCXO.

r-r—-r—————————=—— al V. -  Control voltage used to tune frequency
Ve —>: Oscillator : C, - Varactor gapacitance, varies due to the
Control Voltage change in control voltage
| c, v | C,, C_, - Load tuning capacitance used for fine
I L L I ' tuning or centering nominal
| = VCXO (Internal) = | frequency
L M|

s2 - Stray Capacitance caused by pads,

' XTAL vias, and other board parasitics
T T°

M
L

e /icw

Ficure 3. VCXO OsciLLaTor Circuit

Optional

TaBLE 6. ExampLE CRYSTAL PARAMETERS

Symbol |Parameter Test Conditions Minimum | Typical | Maximum | Units
fy Nominal Frequency 14 24 MHz
f; Frequency Tolerance +20 ppm
fg Frequency Stability +20 ppm
Operating Temperature Range 0 70 °C
C, Load Capacitance 12 pF
C, Shunt Capacitance 4 pF
C,C, Pullability Ratio 220 240
ESR Equivalent Series Resistance 20
Drive Level 1 mwW
Aging @ 25°C +3 per year ppm
Mode of Operation Fundamental

REVISION A 3/17/15 © 2019 Renesas Electronics Corporation
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TaBLE 7. VARACTOR PARAMETERS

Symbol |Parameter Test Conditions Minimum | Typical | Maximum | Units
C, ow [|tow Varactor Capacitance V=0V 15 pF
C, wey |High Varactor Capacitance V,=3.3V 27.4 pF
FormuLAs

_ (Cu +C51 +CV7LOW)' (CLZ + Csz +CV7LOW)
o (Cu +C31 +CV_L0W)+ (CLZ +Csz + CV_Low)

¢ CLow

Low

determines the high frequency component on the TPR.

¢ CHigh
C

High determines the low frequency component on the TPR.

Total Pull Range (TPR) =

C. = (CLl +C51 +Cv_High)'(C|_2 +Csz +CV_High)
He (Cu +C51 + Cv_High)+ (CLz +Csz +CV_High)

is the effective capacitance due to the low varactor capacitance, load capacitance and stray capacitance.

is the effective capacitance due to the high varactor capacitance, load capacitance and stray capacitance.

._105

1 1
2 (1+0) 2 a4

Absolute Pull Range (APR) = Total Pull Range — (Frequency Tolerance + Frequency Stability + Aging)

ExampLE CALCULATIONS

Using the tables and figures above, we can now calculate
the TPR and APR of the VCXO using the example crystal
parameters. For the numerical example below there were
some assumptions made. First, the stray capacitance (C,,
C,), which is all the excess capacitance due to board parasitic,
is 4pF. Second, the expected lifetime of the project is 5 years;

O +4pf +15pf) - (0O+4pf + 15pf)

Lo (0 +4pf + 15pf ) - (0 + 4pf + 15pf) -

9.5pf

1 1
TPR= -

2:220- (1 +9-pf 4pf) 2.220- (1 +15-7P/4pf)

TPR = +106ppm
APR = 106ppm — (20ppm + 20ppm + 15ppm) = +51ppm

The example above will ensure a total pull range of
+106 ppm with an APR of £51ppm. Many times, board
designers may select their own crystal based on their
application. If the application requires a tighter APR, a crystal

hence the inaccuracy due to aging is +15ppm. Third, though
many boards will not require load tuning capacitors (C ,, C,),
it is recommended for long-term consistent performance of the
system that two tuning capacitor pads be placed into every
design. Typical values for the load tuning capacitors will range
from O to 4pF.

O +4pf +27.4pf) - (0+4pf +27.4pf)
O +4pf +27.4pf) - (0+4pf +27.4pf)

= 15.7pf

High —

=-10°-=212ppm

with better pullability (CO/C1 ratio) can be used. Also, with
the equations above, one can vary the frequency tolerance,
temperature stability, and aging or shunt capacitance to achieve
the required pullability.

DUAL VCXO W/3.3V, 2.5V LVPECL FEMTOCLOCK™ PLL
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DirrerenTIAL CLOCK INPUT INTERFACE

The CLK/nCLK accepts LVDS, LVPECL, LVHSTL, SSTL, HCSL
and other differential signals. Both Vswina and Vo must meet the
Vee and Vewr input requirements. Figures 4A to4E show inter-
face examples for the HiPerClockS CLK/nCLK input driven by
the most common driver types. The input interfaces suggested
here are examples only. Please consult with the vendor of the

driver component to confirm the driver termination requirements.
For example in Figure 4A, the input termination applies for ICS
HiPerClockS LVHSTL drivers. If you are using an LVHSTL driver
from another vendor, use their termination recommendation.

3.3V
1.8V

Zo =50 Ohm

Zo =50 Ohm

ICS
= HiPerClockS
LVHSTL Driver

nCLK iPerClockS
Input

R1 R2
50 50 L

3.3V
3.3V

Zo =50 Ohm

Zo =50 Ohm

nCLK iPerClockS

VPECL

IS

R1
50

R2
50

R3
50

Input

Ficure 4A. CLK/nCLK InpuT DRIVEN BY

Ficure 4B. CLK/nCLK InpuT DRIVEN BY

ICS HIPERCLOCKS LVHSTL DRIVER

3.3V LVPECL DRIvVER

3.3V

R4
125

3.3V

[eh

Zo =50 Ohm

R3
125
Zo =50 Ohm

nCLK

¥

VPECL

R1
84

R2
84

iPerClockS
Input

3.3V

- L

LVDS_Driver CLK

nCLK Receiver
Zo =50 Oh3

R1
100

Ficure 4C. CLK/nCLK INpuT DRIVEN BY
3.3V LVPECL Driver

3.3v

LVPECL Zo =50 Ohm

Zo =50 Ohm

R5 R6
100 - 200 100 - 200

R5,R6 Iocaté near the drwe} pin.

—0 P

R4

3.3V

Y

nCLK iPerClockS

R1
84

R2
84

Input

1

Ficure 4E. CLK/nCLK InpuT DRIVEN BY
3.3V LVPECL Driver witH AC CoupLE

Ficure 4D. CLK/nCLK InpuT DRIVEN BY
3.3V LVDS DRiver
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RecommenbpaTiONs FOR UNuseD INPUT AND OuTtpuT PINS

INPUTS:

CRysTAL INPUT:

For applications not requiring the use of the crystal oscillator
input, both XTAL_IN and XTAL_OUT can be left floating. Though
not required, but for additional protection, a 1kQ resistor can be
tied from XTAL_IN to ground.

CLK InpurT:

For applications not requiring the use of a clock input, it can be
left floating. Though not required, but for additional protection, a
1kQ resistor can be tied from the CLK input to ground.

CLK/nCLK InpuT:

For applications not requiring the use of the differential input,
both CLK and nCLK can be left floating. Though not required,
but for additional protection, a 1kQ resistor can be tied from
CLK to ground.

LVCMOS ControL Pins:

All control pins have internal pull-ups or pull-downs; additional
resistance is not required but can be added for additional
protection. A 1kQ resistor can be used.

VC input pin - do not float, must be biased.

OurTPuTS:

LVPECL Ourtpur

Allunused LVPECL outputs can be left floating. We recommend
that there is no trace attached. Both sides of the differential
output pair should either be left floating or terminated.

TermINATION FOR 3.3V LVPECL OuTpur

The clock layout topology shown below is a typical termination
for LVPECL outputs. The two different layouts mentioned are
recommended only as guidelines.

FOUT and nFOUT are low impedance follower outputs that
generate ECL/LVPECL compatible outputs. Therefore, termi-
nating resistors (DC current path to ground) or current sources
must be used for functionality. These outputs are designed to
drive 50Q transmission lines. Matched impedance techniques

should be used to maximize operating frequency and minimize
signal distortion. Figures 5A and 5B show two different layouts
which are recommended only as guidelines. Other suitable clock
layouts may exist and it would be recommended that the board
designers simulate to guarantee compatibility across all printed
circuit and clock component process variations.

Z,=500

<]

2
Z, =500

500 %

1
ATT = E:vDH + UGL] [} (V.:.: - 2| :| - J ZO ll:n_r

5002
Vg -2V

3av
1250 é g 1250
Z =500
£]
FIN
] L1
7, =500

840 i i’acm

Ficure 5A. LVPECL OutpuT TERMINATION

Ficure 5B. LVPECL OuTtPuT TERMINATION

DUAL VCXO W/3.3V, 2.5V LVPECL FEMTOCLOCK™ PLL
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TERMINATION FOR 2.5V LVPECL OurTpur

Figure 6A and Figure 6B show examples of termination for2.5V  ground level. The R3 in Figure 6B can be eliminated and the
LVPECL driver. These terminations are equivalent to terminating  termination is shown in Figure 6C.
50Q to V.- 2V. For V= 2.5V, the V., - 2V is very close to

— 2.5 2.5V
VCCO=2.5V T VCCO=2.5V
R1 R3
250 250
Zo =50 Oh \
S :
+
Zo = 50 Ohm >
2,5V LVPECL / %rsi\)/el;VPECL
- Driver = a o L
= R2 R4 1 o R
62.5 62.5 =
- R3
18

Ficure 6A. 2.5V LVPECL DRriver TERMINATION EXAMPLE Ficure 6B. 2.5V LVPECL DRriver TERMINATION EXAMPLE

VCCO=2.5V

zi = ff fhm +\>

2,5V LVPECL /

Driver

50 50 =

Ficure 6C. 2.5V LVPECL TermiNATION EXAMPLE
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PoweRr CONSIDERATIONS

This section provides information on power dissipation and junction temperature for the 8130011.
Equations and example calculations are also provided.

1. Power Dissipation.
The total power dissipation for the 8130011 is the sum of the core power plus the power dissipated in the load(s).
The following is the power dissipation for V.= 3.3V + 5% = 3.465V, which gives worst case results.

NOTE: Please refer to Section 3 for details on calculating power dissipated in the load.

\ *1 =3.465V * 130mA = 450.45mW

® Power (core),,,, = CC_MAX 'EE_MAX

e  Power (outputs),,,, = 30mW/Loaded Output pair

Total Power (3.465V, with output switching) = 450.45mW + 30mW = 480.5mW

_MAX

2. Junction Temperature.
Junction temperature, Tj, is the temperature at the junction of the bond wire and bond pad and directly affects the reliability of

the device. The maximum recommended junction temperature is 125°C.

The equation for Tj is as follows: Tj = 6. * Pd_total + Ta

Tj = Junction Temperature
6.sa = Junction-to-Ambient Thermal Resistance

Pd_total = Total Device Power Dissipation (example calculation is in section 1 above)
Ta = Ambient Temperature

In order to calculate junction temperature, the appropriate junction-to-ambient thermal resistance 6.amust be used. Assuming
a moderate air flow of 1 meter per second and a multi-layer board, the appropriate value is 70°C/W per Table 8 below.

Therefore, Tj for an ambient temperature of 85°C with all outputs switching is:
85°C + 0.481W * 65°C/W = 116.3°C. This is below the limit of 125°C.

This calculation is only an example. Tj will obviously vary depending on the number of loaded outputs, supply voltage, air flow,
and the type of board (single layer or multi-layer).

TaBLE 8. THERMAL RESISTANCE 6ua FOR 24-PIN TSSOP, ForceEp CONVECTION

6ua by Velocity (Meters per Second)

0 1 2.5
Multi-Layer PCB, JEDEC Standard Test Boards 70°C/W 65°C/W 62°C/W
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3. Calculations and Equations.
The purpose of this section is to derive the power dissipated into the load.

LVPECL output driver circuit and termination are shown in Figure 7.

Q1

Ficure 7. LVPECL Driver CircuiT AND TERMINATION

To calculate worst case power dissipation into the load, use the following equations which assume a 50Q load, and a
termination
voltage of V- 2V.

e For logic high, Vour = Vou_max = Veco max — 0.9V

(Voco_max - VOHfMAx) =0.9v

° For logic low, Vour = Voi_wax = Veco_max— 1.7V

(VCCO,MAX - VOL?MAX) =1.7V

Pd_H is power dissipation when the output drives high.
Pd_L is the power dissipation when the output drives low.

Pd_H = [(VOH,MAX— (Vcco,MAx' 2V))/ RL] * (Vcco,MAx' VOH,MAX) =[@2V - (VCCO,MAX - VOH,MAX))/ RL] * (Vcco,MAx - VOH,MAX) =
[(2V - 0.9V)/50Q] * 0.9V = 19.8mW

Pd_L = [(VoL max— (Veco_max - 2V))/ RL] * (Voco_max = VoL max) = [(2V - (VCCO,MAX - VOL,MAX))/ RL] * (Veco_max = VoL max) =
[(2V - 1.7V)/50Q] * 1.7V = 10.2mW

Total Power Dissipation per output pair = Pd_H + Pd_L = 30mW

REVISION A 3/17/15 © 2019 Renesas Electronics Corporation
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RELIABILITY INFORMATION

TaBLE 9. 0 JAVS- AR FLow TABLE For 24 LEap TSSOP

6ua by Velocity (Meters per Second)

0 1 2.5
Multi-Layer PCB, JEDEC Standard Test Boards 70°C/W 65°C/W 62°C/W

TrANSISTOR COUNT

The transistor count for 8130011 is: 3948

DUAL VCXO W/3.3V, 2.5V LVPECL FEMTOCLOCK™ PLL © 2019 Renesas Electronics Corporation
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Package OuTLINE - G SurFix For 24 LEap TSSOP

F 1
=
1

ke N e

TaBLE 10. PAackaGE DIMENSIONS

SYMBOL Millimeters
Minimum Maximum
N 24
A - 1.20
Al 0.05 0.15
A2 0.80 1.05
b 0.19 0.30
c 0.09 0.20
7.70 7.90
E 6.40 BASIC
E1 4.30 4.50
e 0.65 BASIC
L 0.45 0.75
o 0° 8°
aaa - 0.10

Reference Document: JEDEC Publication 95, MO-153

REVISION A 3/17/15 © 2019 Renesas Electronics Corporation
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TaBLE 11. ORDERING INFORMATION

Part/Order Number Marking Package Shipping Packaging | Temperature
ICS813001AGILF ICS813001AGIL 24 Lead “Lead-Free” TSSOP tube -40°C to 85°C
ICS813001AGILFT ICS813001AGIL 24 Lead “Lead-Free” TSSOP tape & reel -40°C to 85°C

NOTE: Parts that are ordered with an LF suffix to the part number are the Pb-Free configuration and are RoHS compliant.

DUAL VCXO W/3.3V, 2.5V LVPECL FEMTOCLOCK™ PLL © 2019 Renesas Electronics Corporation
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