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For PCI Express Gen 2, two transfer functions are defined with 2 evaluation ranges and the final jitter number is reported in rms. The two 
evaluation ranges for PCI Express Gen 2 are 10kHz – 1.5MHz (Low Band) and 1.5MHz – Nyquist (High Band). The plots show the 
individual transfer functions as well as the overall transfer function Ht.

Figure 17.  PCIe Gen 2A Magnitude of Transfer Function

Figure 18.  PCIe Gen 2B Magnitude of Transfer Function

For PCI Express Gen 3, one transfer function is defined and the evaluation is performed over the entire spectrum. The transfer function 
parameters are different from Gen 1 and the jitter result is reported in RMS.

Figure 19.  PCIe Gen 3 Magnitude of Transfer Function

For a more thorough overview of PCI Express jitter analysis methodology, please refer to Renesas Application Note PCI Express 
Reference Clock Requirements.
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Power Considerations
This section provides information on power dissipation and junction temperature for the 8V54816A. 
Equations and example calculations are also provided. 

The following calculation is for maximum current at 70°C.
1. Power Dissipation.
The total power dissipation for the 8V54816A is the sum of the core power plus the power dissipated due to into the load. 
The following is the power dissipation for VDD= 3.3V + 5% = 3.465V, which gives worst case results. 

The maximum current at 70°C is as below:
IDD_MAX = 293mA
IDD_DIGITAL_MAX = 7mA

IDDO_MAX = 295mA

▪ Power (core)MAX = VDD_MAX * (IDD_MAX + IDD_DIGITAL_MAX)= 3.465V * (293mA + 7mA) = 1040mW
▪ Power (outputs)MAX = VDDO_MAX * IDDO_MAX = 3.465V * 295mA = 1022.2mW

Total Power_MAX = 1040mW + 1022.2mW = 2062.2mW

2.   Junction Temperature.   

Junction temperature, Tj, is the temperature at the junction of the bond wire and bond pad directly affects the reliability of the device. The 
maximum recommended junction temperature is 125°C. Limiting the internal transistor junction temperature, Tj, to 125°C ensures that 
the bond wire and bond pad temperature remains below 125°C.

The equation for Tj is as follows: Tj = JA * Pd_total + TA
Tj = Junction Temperature
JA = 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 JA must be used. Assuming no air flow 
and a multi-layer board, the appropriate value is 22.9°C/W per Table 15 below. 

Therefore, Tj for an ambient temperature of 70°C with all outputs switching is: 
70°C + 2.06W * 22.9°C/W = 117.2°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 (multi-layer).

Table 15.  Thermal Resistance JA for 100-Lead VFQFN, Forced Convection
JA by Velocity

Meters per Second 0 1 2.5
Multi-Layer PCB, JEDEC Standard 22.9°C/W 18.0°C/W 16.0°C/W



21©2020 Renesas Electronics Corporation October 27, 2020

8V54816A Datasheet

Reliability Information
Table 16.  JA vs. Air Flow Table for a 100-Lead VFQFN Package

Transistor Count
The transistor count for 8V54816A is: 195,306

Package Outline Drawings
The package outline drawings are appended at the end of this document and are accessible from the link below. The package information 
is the most current data available. 

www.idt.com/us/en/document/psc/nlnlg100p1-package-outline-120-x-120-mm-body-sawn-epad-690-x-690-mm-qfn

Marking Diagram

Ordering Information

JA vs. Air Flow
Meters per Second 0 1 2.5
Multi-Layer PCB, JEDEC Standard Test Boards 22.9°C/W 18.0°C/W 16.0°C/W

Part/Order Number Package Shipping Packaging Temperature

8V54816ANLG 100-lead VFQFN, Lead-Free Tray 0°C to 70°C

8V54816ANLG8 100-lead VFQFN, Lead-Free Tape and Reel 0°C to 70°C

▪ Line 2: part number.
▪ Line 3 indicates the following: 

• “#” denotes stepping. 
• “YY” is the last two digits of the year; “WW” is the work week number when the part 

was assembled.
• “$” denotes the mark code.

▪ “LOT” denotes the lot number
▪ “COO” denotes country of origin.
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Revision History

Revision Date Description of Change

October 27, 2020
▪ Updated the text in section Serial Interface Configuration Description.
▪ Updated Package Outline Drawings section.
▪ Reformatted document to Renesas.

December 18, 2015 Initial release. 


