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Name: Date: Score:

Best VPN for ASUS Routers

Configuring native VPN client connections and WireGuard on ASUS routers.

ASUS ROUTER VPN LEARNING OVERVIEW

Welcome! This activity packet guides you through ASUS
router VPN configurations. You will explore stock ASUSWRT

LEARNER settings, built-in client parameters, WireGuard support, and

STUDENT STATUS policy-based routing Fusion rules.
Network Defender Track
WORKSHEET CHECKPOINTS

|:| Part 1-4: Master VPN and network security configurations.

SECURE |:| Part 5-7: Solve crossword & word search puzzles.

CONNECTION STATUS
Shielding data packets |:| Part 8-9: Solve case studies & cipher challenge.

|:| Part 10: Review basic & advanced FAQ pages.

|:| Part 11: Explore 10 interesting real-world facts.

100%

LEAK DEFENSE
DNS & IPv6 leak protection

Open the VPN.com Best VPNs Guide

URL: https://www.vpn.com/vpn/best-vpn-for-router-asus/
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VPNl VPN GUIDE WORKSHEET VPN WORKSHEET
Your ASUS Router VPN Learning Roadmap

e Evaluate the benefits of establishing whole-home VPN protection at the router.

e Configure custom firmware deployments using open-source DD-WRT platforms.

Manage native client connections on ASUS router administration panels.

Assess performance degradation caused by legacy processor encryption overhead.

e Contrast alternative firmware configurations utilizing Tomato and OpenWRT.

ASUS ROUTER VPN INSTRUCTIONS

Answer the multiple choice and true/false questions, complete the fill-in-the-blank sentences using the word bank,
match definitions, and solve the crossword and word search puzzles. Apply your knowledge to ASUSWRT firmware,
native clients, and WireGuard configurations.

ASUSWRT STOCK FIRMWARE & NATIVE CLIENT VPN CONFIGURATIONS
(INTRODUCTION)

Configuring VPN client connections directly on ASUS routers secures all local network clients without requiring third-
party firmware updates. Newer AX-series models also support WireGuard client configurations natively, minimizing
CPU overhead.
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Checkpoint 1: Multiple Choice Challenge

0 What stock firmware runs on ASUS routers, offering built-in VPN client support?
A. ASUSWRT
B. DD-WRT
C. OpenWRT
D. RouterOS

9 Which VPN client protocol is recommended for newer AX-series ASUS routers for high speed?
A.PPTP
B. WireGuard
C. OpenVPN
D.L2TP

e Where is the VPN client configuration panel located in the ASUSWRT settings?
A. Advanced Settings > VPN
B. WAN > Internet Connection
C. Administration > System
D. USB Application

° Which VPN provider ranks #1 for ASUS routers, delivering up to 730 Mbps?
A. NordVPN
B. ExpressVPN
C. Surfshark
D. CyberGhost

e What type of files must be downloaded from your VPN provider to configure a manual

connection?
A. .exe files

B. .ovpn files
C. .deb files

D. .rpm files
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Checkpoint 2: True or False Challenge

G Question 6

ASUS routers require custom third-party firmware like DD-WRT to support VPN client connections.

O True O False

0 Question 7

Newer ASUS AX-series routers support the fast WireGuard protocol natively in stock firmware.

O True O False

Running a VPN at the router level encrypts traffic for smart TVs and gaming consoles connected to it.

Q True O False

Q Question 9

ExpressVPN provides a custom router app that can be installed on compatible ASUS models.

O True O False

@ Question 10

All legacy ASUS routers can route 730 Mbps of OpenVPN traffic without CPU bottlenecks.

I e Question 8

O True O False
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Checkpoint 3: Key Term Insertion

Read each sentence below and fill in the blank with the correct term from the Word Bank.

1. ASUS routers are popular because they run the stock firmware called

2. You don't need custom firmware because ASUSWRT features a built-in

3. For maximum throughput and lower latency, users prefer the native protocol.

4. Manual connections are set up by uploading an encrypted profile.

5. Lower-end routers struggle to encrypt traffic due to severe

6. To route specific device IPs outside the VPN tunnel, you configure

VOCABULARY WORD BANK
ASUSWRTFIRM NATIVECLIENT WIREGUARDSEC OPENVPNCONFIG
CPUOVERHEAD POLICYROUTING TUNNELADAPTER ASUSROUTER

Write your answers here:

1. 2.
3 4.
5 6.
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Checkpoint 4: VPN & Network Concept Match

DEFINITION MATCHING

Match each vocabulary term on the left with its correct definition on the right by writing the corresponding letter (A-H) in the
fillable input box.

O ASUSWRTEIRM E Hardware processor load generated by encrypting
network packets.

Q NATIVECLIENT G Virtual network interface (tunO or wg0) established by the
VPN daemon.

O WIREGUARDSEC B Built-in administration feature that connects the router to
a VPN server.

O OPENVPNCONFIG H High-performance wireless home networking gateway
hardware.

O CPUOVERHEAD D Profl]e configuration file (like .ovpn) provided by VPN
providers.

O POLICYROUTING c Modern, high-speed encryption protocol supported
natively in newer firmware.

O TUNNELADAPTER A Stock operating software pre-installed on ASUS router
models.

Q ASUSROUTER E Routing rules allowing selected network IPs to bypass the
VPN tunnel.
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Checkpoint 5: Crossword Puzzle

Solve the crossword puzzle by typing letters into the active white boxes. The numbers correspond to
the clues below.

ACROSS
1. Process of wrapping data packets inside other
packets (9)

4. Remote server that routes traffic and hides your
IP (6)

8. Internet Service Provider, logs traffic unless
encrypted (3)
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DOWN

2. Rules determining how data is sent and
encrypted (8)

3. Rate of data transfer across a path (9)

5. Blocking site access based on location (8)

6. Security system that monitors and blocks traffic

(8)

7. State of being free from tracking or surveillance

(7)
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Checkpoint 5 Alternative: Accessible Crossword Clues

Screen-reader and keyboard users can type the crossword answers directly in the text fields below.

ACROSS CLUES

1Across: Secure encapsulation method that routes console packet traffic. (9) (9 letters):

[ J

4 Across: Remote gaming host node that you connect to for lobbies. (6) (6 letters):

[ )

8 Across: Broadband service provider whose throttling policies you bypass. (3) (3 letters):

[ )

DOWN CLUES

2 Down: Handshake rules (such as OpenVPN) running on a compatible router. (8) (8 letters):

[ ]

3 Down: Data capacity limits monitored on your home router during play. (9) (9 letters):

[ )

5 Down: Regional restriction that prevents accessing specific marketplace items. (8) (8 letters):

[ ]

6 Down: Network shield that can block game ports and cause strict NAT. (8) (8 letters):

[ )

7 Down: Freedom from DDoS threats and online packet tracking while online. (7) (7 letters):
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Checkpoint 6: Hidden Word Search

Find the 8 key vocabulary terms hidden in the grid below. Words can be horizontal, vertical, or
diagonal.

O P E NV P N C ON F I G F U

N F W G T A S U S R O U T E R

T P E I C P U O V E R H E A D

D U O NR H T T B A F B L G B

A U N L A E N Y G S G M P R Q

M S P N I T G G T L W M F N A

P Z U R E C I U U N G D Q V Z

X H S S F L ¥ V A K B U B F F

F X O R W L. A R E R I Z H U L

D N Q L I R P D O C D I H W 2

p P P K M P T O A U L S B H J

J B K R Y T D F Z P T I E W A

R E O A O R K H I X T I E C I

v J F U L T A A J R W N N K

M B L U R X F W R C M W R G

VOCABULARY WORD LIST

ASUSWRTFIRM NATIVECLIENT WIREGUARDSEC OPENVPNCONFIG
CPUOVERHEAD POLICYROUTING TUNNELADAPTER ASUSROUTER
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Checkpoint 6 Alternative: Accessible Vocabulary Matching

Match each of the 8 vocabulary terms from the Word Search to its correct definition by writing the
letter (A-H) in the blank space.

DEFINITIONS & MATCH FIELDS

VOCABULARY TERMS

A. ASUSWRTEIRM D 1. Stock operating software pre-installed on ASUS router models.

B. NATIVECLIENT 2. Built-in administration feature that connects the router to a VPN

C. WIREGUARDSEC server.

D. OPENVPNCONFIG 3. Modern, high-speed encryption protocol supported natively in

E. CPUOVERHEAD newer firmware.

7 POLISHHITIING C] 4. Profile configuration file

G. TUNNELADAPTER

H. ASUSROUTER [:] 5. Hardware processor load generated by encrypting network packets.

6. Routing rules allowing selected network IPs to bypass the VPN
tunnel.

D 7. Virtual network interface

C] 8. High-performance wireless home networking gateway hardware.
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Checkpoint 7: Scrambled Word Challenge

Unscramble the letters below to reveal key Virtual Private Network (VPN) concepts and terms. Write
your answers in the input boxes provided.

1. SUSWRTFIRMA 5. PUOVERHEADC
2.ATIVECLIENTN 6. OLICYROUTINGP
3. IREGUARDSECW 7. UNNELADAPTERT
4. PENVPNCONFIGO 8. SUSROUTERA
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Checkpoint 8: VPN & Network Case Studies

Apply the concepts you have learned to solve the real-world scenarios below.

CASE STUDY 1: IMPLEMENTING WHOLE-HOME ENCRYPTION ON ASUS RT-
AX86U

Scenario: A home network has smart TVs, gaming consoles, and loT devices. The
owner wants to secure all devices without installing client software on each.

Discussion Question: Outline the setup steps in ASUSWRT using OpenVPN
configuration profiles.

CASE STUDY 2: MITIGATING BUFFERBLOAT AND CPU BOTTLENECKS ON ASUS
ROUTERS

Scenario: An old dual-core ASUS router drops speed to 25 Mbps and registers 100%
CPU utilization when routing VPN traffic.

Discussion Question: What configuration changes should be implemented to improve
throughput?
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Final Challenge: Decrypting the Cipher

A network engineer secures routing channels and client tunnels. Use the Letter-to-Number key
below to decrypt the message by writing the matching letters in the blank spaces.

LETTER-TO-NUMBER ENCRYPTION KEY
C=3 D=4 E=5 F=6 G=7 H=8 1=9 J=10 K=11 L=12 M=13

A=1 B=2
V=22 w=23 X=24 Y=25 Z=26

N=14 0=15 P=16 Q=17 R=18 S=19 T=20 U=21

Decoded cybersecurity message:

TIP: EACH NUMBER REPRESENTS THE POSITION OF THAT LETTER IN THE ALPHABET (E.G. 1= A, 2 =
B, 26 = Z).
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Checkpoint 10: Basic VPN FAQs (Part A)

Review the most common questions and answers regarding Virtual Private Networks (VPNs) and
tunneling.

Q1: How do | set up a VPN client on my ASUS router?

Log in to the ASUSWRT admin page, navigate to Advanced Settings > VPN > VPN Client tab, add a
new profile, upload the provider's configuration file, and click Activate.

Q2: Does stock ASUS firmware support WireGuard?

Yes, newer AX-series models running current ASUSWRT firmware support WireGuard natively in
the VPN client dashboard.

Q3: Can | use multiple VPN profiles on ASUS?

Yes, you can import multiple profiles and toggle between them, though only one active tunnel can
be established at a time.

Q4: Will a VPN slow down my ASUS router?

VPN encryption is CPU-intensive. Older models with dual-core CPUs may see speed reductions,
whereas quad-core models handle it with minimal lag.

Q5: Do | need to flash custom Merlin firmware?

No, stock ASUSWRT firmware supports OpenVPN and WireGuard client profiles out of the box,
though Merlin offers advanced routing tweaks.
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Checkpoint 10: Basic VPN FAQs (Part B)

Review the most common questions and answers regarding Virtual Private Networks (VPNs) and
tunneling.

Q6: How do | configure policy-based routing?

In the VPN client settings, look for VPN Fusion or policy rules to assign specific connected device
IPs to bypass the VPN tunnel.

Q7: Can | configure NordVPN on my ASUS router?

Yes, NordVPN provides official manual OpenVPN configuration files and setup guides tailored for
ASUSWRT.

Q8: What is the IP address of my ASUS router settings?

By default, ASUS routers use http://router.asus.com or 192.168.1.1/192.168.50.1 for administration
access.

Q9: Is PPTP secure on ASUS routers?

No. PPTP is an obsolete protocol with critical vulnerabilities and should not be used; choose
OpenVPN or WireGuard instead.

Q10: Does my gaming console get protected?

Yes, all devices (Xbox, PlayStation, Smart TVs) connected to the ASUS router are automatically
routed through the secure VPN.
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Checkpoint 11: Advanced VPN FAQs (Part A)

Explore advanced technical aspects of VPN tunneling protocols, mobile client integrations, and
enterprise deployment.

Q1: What is ASUS VPN Fusion?

VPN Fusion is a feature on ASUS routers allowing you to run multiple VPN tunnels simultaneously
and assign different client devices to different tunnels or default WAN.

Q2: How does router hardware acceleration affect VPNs?

ASUS routers use hardware acceleration (like Runner or Flow Cache), but standard OpenVPN
routing disables these, leading to higher CPU overhead.

Q3: Can | import custom WireGuard config files on ASUS?

Yes, you can copy-paste the text config parameters or upload the .conf file directly in the
ASUSWRT WireGuard client page.

Q4: How do | prevent DNS leaks on my ASUS router?

In WAN settings, ensure DNS server fields are set to your VPN's secure DNS, and enable systemd-
resolved options on connecting clients if necessary.

Q5: What is Asuswrt-Merlin firmware?

Asuswrt-Merlin is a custom, enhanced version of the stock ASUS firmware focused on system
stability, bug fixes, and advanced OpenVPN options.
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Checkpoint 11: Advanced VPN FAQs (Part B)

Explore advanced technical aspects of VPN tunneling protocols, mobile client integrations, and
enterprise deployment.

Q6: How do | set up a kill switch on ASUS?

Enable the 'Block routed clients if tunnel goes down' setting in the OpenVPN client profile
parameters to prevent unencrypted leaks.

Q7: Which ASUS models are best for VPNs?

Models with quad-core CPUs operating at 1.8 GHz or higher (like RT-AX86U or GT-AX11000) are
recommended for high-bandwidth encryption.

Q8: How do | check VPN connection logs on ASUS?

Navigate to System Log > General Log, and look for openvpn or wireguard daemon logging entries
to troubleshoot connection faults.

Q9: Does ASUS support OpenVPN over UDP or TCP?

Both are supported; UDP is recommended for speed and gaming, while TCP is used for bypassing
strict packet filtering.

Q10: How do | update ASUS router firmware safely?

Go to Administration > Firmware Upgrade, click Check to download the latest official release, and
install it without disconnecting power.
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VPN WORKSHEET

Part 11: 10 Real-World VPN Facts & Insights

Review real-world facts regarding VPN encryption speeds, protocol audits, mobile connectivity, and

enterprise remote work.

1. VPN INSIGHT

ASUS RT-AX86U uses a 1.8 GHz quad-core
processor capable of routing over 200
Mbps of OpenVPN encrypted traffic.

3. VPN INSIGHT

ASUS VPN Fusion allows router clients to
connect to a VPN while other devices route
directly via local ISP WAN.

5. VPN INSIGHT

Asuswrt-Merlin custom firmware preserves
the native look and feel of stock settings
while adding advanced OpenVPN client
scripts.

7. VPN INSIGHT

Newer AX-series ASUS routers support
native WireGuard client configurations,
raising VPN speeds above 500 Mbps.

9. VPN INSIGHT

The default gateway IP address for ASUS
router panels is typically 192.168.50.1 or
router.asus.com.
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2. VPN INSIGHT

Stock ASUSWRT firmware integrates
OpenVPN, WireGuard, L2TP, and PPTP
protocols within its administrative GUI.

4. VPN INSIGHT

ASUS router CPUs lack dedicated AES
hardware instructions on low-end chipsets,
leading to speed caps under OpenVPN.

6. VPN INSIGHT

Older ASUS RT-AC68U routers max out
around 30-40 Mbps under OpenVPN due to
processing limitations of dual-core CPUs.

8. VPN INSIGHT

NordVPN offers custom DNS addresses
(103.86.96.100) specifically to prevent
address leaks on flashed ASUS devices.

10. VPN INSIGHT

Deloitte audited NordVPN in 2022 and 2024
to verify no-logs policy integrity, boosting
user trust in router setups.
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Technical References & Sources

The study guide and interactive puzzles are compiled from global technical standards, specifications,
and regulatory frameworks.
SCHOLARLY & INDUSTRY REFERENCES

[11 ASUS Support. (2026). How to set up a VPN client in ASUSWRT. Retrieved from https://www.asus.com/support/

[2] WireGuard Project. (2026). WireGuard VPN Protocol on ASUS Routers. Retrieved from https://www.wireguard.com/

[3]1 NordVPN. (2026). How to configure NordVPN on ASUS routers. Retrieved from https://nordvpn.com/

[4] ExpressVPN. (2026). How to set up ExpressVPN on ASUS routers. Retrieved from https://www.expressvpn.com/

[5]1 Surfshark. (2026). Surfshark Router Client configuration steps. Retrieved from https://surfshark.com

[6] IETF. (2026). RFC 7296: Internet Key Exchange Protocol Version 2 (IKEv2). Retrieved from https://
datatracker.ietf.org/doc/rfc7296/

[7]1 NIST. (2026). Special Publication 800-77 Rev. 1: Guide to IPsec VPNs. Retrieved from https://csrc.nist.gov/
publications/detail/sp/800-77/rev-1/final

[8] CISA. (2026). Telework Security and Secure VPN Access Guide. Retrieved from https://www.cisa.gov/resources-
tools

[9] OpenVPN Project. (2026). OpenVPN Client Configuration and Management. Retrieved from https://openvpn.net

[10] DD-WRT. (2026). ASUS Router Custom Firmware and Flashing guides. Retrieved from https://wiki.dd-wrt.com/wiki/
index.php/OpenVPN
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Answer Key: Checkpoint 1 - Multiple Choice

ASUSWRT
Stock

TEACHING NOTE

ASUSWRT PANEL Correct Answer: A

ASUSWRT stock firmware includes built-in VPN client settings, eliminating custom flashing requirements.
Citation: ASUS Support [Ref 1].

WireGuard
Client

TEACHING NOTE

NATIVE WG Correct Answer: B

AX-series ASUS routers support native WireGuard clients for high-speed local throughput.
Citation: WireGuard [Ref 2].

Panel

TEACHING NOTE

ASUSWRT places VPN client configuration options under the Advanced Settings > VPN menu.
Citation: ASUS Support [Ref 1].

NordVPN
#1

TEACHING NOTE

NordVPN ranks as the #1 provider for ASUS routers, reaching speed lab bounds of 730 Mbps.
Citation: NordVPN [Ref 3].

730 MBPS Correct Answer: A

e OpenVPN .OVPN PROFILE Correct Answer: B
Profiles

TEACHING NOTE

Manual OpenVPN configurations require uploading server-specific .ovpn files downloaded from your provider.
Citation: NordVPN [Ref 3].

| VPN Client ASUS SETTINGS Correct Answer: A
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Answer Key: Checkpoint 2 - True or False

Merlin
Option

TEACHING NOTE

ASUS MERLIN Correct Answer: False

ASUSWRT stock firmware includes native client options, so third-party Merlin is optional.
Citation: ASUS Support [Ref 1].

WireGuard
native

TEACHING NOTE

ASUS WIREGUARD Correct Answer: True

AX-series ASUS routers include native support for the high-speed WireGuard protocol.
Citation: WireGuard [Ref 2].

Shield
TEACHING NOTE

Configuring a router VPN protects gaming consoles and smart TVs connected to the local network.
Citation: NordVPN [Ref 3].

Custom App
(013

TEACHING NOTE

ExpressVPN offers a custom firmware application that can replace stock firmware on compatible ASUS models.
Citation: ASUS Support [Ref 1].

EXPRESSVPN APP Correct Answer: True

CPU
Overheads
TEACHING NOTE

Legacy ASUS routers suffer from CPU overhead, limiting OpenVPN client speeds significantly.
Citation: ASUS Support [Ref 1].

ASUS CPU Correct Answer: False

| Console SMART DEVICES Correct Answer: True
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Vocabulary Keys & Grading Rubric

Instructor Grading Rubric: Award 1 point for each correct matching (8 points total) and context term (6 points total).
CHECKPOINT 4: CONCEPT MATCH KEY

3 AsuswrTFIRM ) nanvecuient 3 wirecuarDsEC ) orenvenconFic

B CPUOVERHEAD ﬂ POLICYROUTING a TUNNELADAPTER m ASUSROUTER

CHECKPOINT 3: KEY TERM KEY

€@ AsuswrTFiRM © NATIVECLIENT € WiREGUARDSEC

@) OPENVPNCONFIG © cruoverRHEAD © roLicyrouTING

DISCUSSION NOTES FOR INSTRUCTORS

Valuation Accuracy:

Verify that students understand how domain length, extension (.com, .ai), and commercial search volume drive
appraisal pricing.

Escrow Security:
Emphasize that funds are held in licensed third-party holding accounts prior to domain WHOIS transfer verification.

Stealth Representation:

Highlight the role of NDAs and third-party representation in preventing speculative price gouging during corporate
procurement.
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Puzzles Keys & Instructor Notes

WORD SEARCH SOLUTION CROSSWORD SOLUTION
OPENVZPNTG CONTFTIGTF U °G ’p °F
N F WG TA S U S R O UTE R ‘s|E R|V|E R E *Is|p
T P E I C P U OV ER HE A D | O o A R R
D U ONTJRUBHTTBATFBL G B | B | '"TIU|N|N[E|L|I|N | G |
A UNTLAETNTZYG S G MZP R Q L (o | D] W] |V
M S P NI T G G T L WM F N A | O [C] (W] |A] A
P zZ U RECTI UTUNGTDOQ V 2z | C | (of '] [t} |C]
X HS S F L Y VA KB UB F F LY [Lj 1B [t LY
F X O R WULAURTET RTI Z H U L T
D N Q L I RPUDOTCODTIHW Z 1
P PP KMZPTO® AUTLS B H J
J B KR Y TODTF 2z P T I E WA
R E O A ORKH I X T I E C I
V J F UL T A A R W N N K
M B L UR X F W R C W R G T
INSTRUCTOR GUIDE FOR CROSSWORD SOLUTIONS
ACROSS CLUES DOWN CLUES
1Across: TUNNELING Process of wrapping data 2 Down: PROTOCOL Rules determining data
packets. (3,5) transmission. (0, 5)
4 Across: SERVER Remote computer routing traffic. 3 Down: BANDWIDTH Rate of data transfer. (1,7)
(1,0)
8 Across: ISP Internet Service Provider. (1,9) 5Down: GEOBLOCK Location website restriction.
(0,1)

6 Down: FIREWALL Security monitor barrier. (0, 9)

7 Down: PRIVACY State of freedom from tracking.
(1,11)
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Scrambled Words & Cipher Solution Key

Grading key for the vocabulary word unscramble activity and Secret Cipher Challenge.
WORD UNSCRAMBLE KEY

1. SUSWRTFIRMA 5. PUOVERHEADC

( ASUSWRTFIRM ) ( cPUOVERHEAD )
2.ATIVECLIENTN 6.OLICYROUTINGP

( NATIVECLIENT ) ( PoLICYROUTING )
3. IREGUARDSECW 7. UNNELADAPTERT

( WIREGUARDSEC ) ( TUNNELADAPTER )
4. PENVPNCONFIGO 8. SUSROUTERA

( OPENVPNCONFIG ) ( AsusrOUTER )

SECRET CIPHER CHALLENGE KEY

"ASUS RUNS NATIVE WIREGUARD CLIENT ROUTER
CONFIG"
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VPN & Network Case Studies Solution Key

Q Case Study 1: Implementing Whole-Home Encryption on A Instructor Solution

GRADING GUIDELINE
Student answers should cover the following points:

o Scenario Analysis: A home network has smart TVs, gaming consoles, and loT devices. The
owner wants to secure all devices without installing client software on each.

» Recommended Strategy & Solution: Upload NordVPN's config files under the Advanced
Settings > VPN tab, enable the client profile, and verify secure routing.

9 Case Study 2: Mitigating Bufferbloat and CPU Bottlenecks Instructor Solution

GRADING GUIDELINE
Student answers should cover the following points:

» Scenario Analysis: An old dual-core ASUS router drops speed to 25 Mbps and registers
100% CPU utilization when routing VPN traffic.

 Recommended Strategy & Solution: Shift from OpenVPN to the native WireGuard protocol to
reduce CPU overhead, or restrict VPN routing to high-priority devices via policy-based
routing.
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