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1 Introduction



2 Introduction to the TASER X26P and TASER X2

2.1 Physical Description of the Weapons

Figure 1: Disassembled TASER X26P (left) and TASER X2 (right) 

Table 1: Dimensions and mass of the TASER X26P and TASER X2 components 

TASER X26P (Rev. X3) TASER X2



2.2 TASER X26P and TASER X2 Shared Characteristics

Figure 2: Right-side of the TASER X2 (left) and TASER X26P (right) weapon bodies



Figure 3: Rear view of the TASER X26P 

Figure 4: TASER X26P and TASER X2 power magazines: PPM, APPM and TPPM 

The power magazines used in the earlier TASER X26E are incompatible with the newer 
TASER X26P.



Figure 5: USB adapter (left) and CID showing of the weapon’s serial number when it is 
connected to the computer (right)

Figure 6: Evidence Sync Device Settings tab



Figure 7: Evidence Sync Logs tab with a TASER X26P connected



Figure 8: Pulse Log graph of a TASER X26P

not

Although 
the Pulse Log may be useful as a qualitative measure of the electrical connection with a 
subject, the lack of any manufacturer definition and the disclaimers listed at the bottom of 
the graph limit its usefulness in any other context. As previously noted in [3], the Pulse Logs 
still only record 97 pulses despite there being 98 pulses at times. The reason for this 
discrepancy is unknown and should be addressed by the manufacturer.



Figure 9: Evidence Sync PDF Report for TASER X26P serial number X12000N9N 



Figure 10: Evidence Sync Logs tab for the same TASER X26P serial number X12000N9N  



This discrepancy may lead to confusion, 
since the same event will have a different event number depending on whether the Logs tab 
or the PDF Report is used as the source of the information.

Figure 11: Typical current pulse of a TASER X26E (left) and of a TASER X26P or TASER X2 
(right) 

stealth mode

drive-stun



2.3 Unique Characteristics of the TASER X26P

Figure 12: TASER X26P with a 25-foot cartridge loaded (model 44203)

There is no way of producing a warning arc 
with a loaded TASER X26P. The TASER X26P can be loaded with only a single cartridge at 
a time.

In a TASER X26P, the type of 
cartridge loaded into the weapon must be identified visually by the colour of its blast doors.

2.4 Unique Characteristics of the TASER X2 
The TASER X2 uses a different, more slender type of cartridge known as the “Smart 
Cartridge” and the weapon can be loaded with up to two cartridges simultaneously, 
allowing for Semi-Automatic firing of two sets of probes if the trigger is pulled twice. 



Figure 13: Empty bays of a TASER X2 (left) and with one cartridge partially inserted (right)

not

Given the different firing mechanism, the Smart Cartridge is 
marketed as being much less susceptible to accidental firing when exposed to static 
electricity than is the Standard Cartridge.

Figure 14: Smart Cartridges compatible with the TASER X2, and view of the electrical contacts 

The type of cartridge and whether or not it has been deployed are also detected by the 
TASER X2, which displays this information to the user on the CID



Figure 15: TASER X2 CID indicating two loaded 25-foot cartridges, left side set to fire first

The default firing sequence of the two cartridge 
bays is the Semi-Automatic Mode in which the left bay fires upon the first trigger pull, 
followed by the right bay upon the second trigger pull. A Manual Mode of bay selection also 
exists: if the user wishes to fire a particular bay, or if a previously-fired bay needs to be re-
energized, an operation known as a “cartridge advance” must be performed, in which one 
of the Arc buttons must be momentarily depressed. The TASER X2 has two Arc buttons on 
either side of the front of its body, whereas the TASER X26P has no such additional 
buttons.

Figure 16: TASER X2 right-side view and warning arcs 

The Arc buttons of the TASER X2 can be used to produce warning arcs even while 



it is loaded with cartridges.

requiring more training than would the TASER X26P.

2.5 Previous Concerns Regarding the TASER X2 

One of the concerns was that the safety lever slid too easily

This issue appears to have been addressed by the manufacturer.

Figure 17: TASER X2 safety lever on older Revision X10 (left) and newer Revision C (right)



the blast doors of the Smart Cartridge did not separate 
cleanly

Figure 18: Newer Revision A (left) and older Revision X1 (right) Smart Cartridges 

Figure 19: Outside surface of Smart Cartridge blast doors (left) and inside surface (right) 



The newer Revision A 
doors separated cleanly along the seam.

ejectors

Figure 20: White plastic sabots of the old Rev X1 (left) and newer Rev A (right) Smart Cartridges 

These design changes suggest that the blast door issue has been addressed by the 
manufacturer.

cracking and
breakage of the plastic housing of the Smart Cartridges when they are fired



Figure 21: Broken parts of the older Revision X1 Smart Cartridge after firing 

Figure 22: Breakage and cracking on both sides of the newer Revision A Smart Cartridge 

Breakage and cracking are apparent in the newer Revision A cartridge, indicating that this 
issue has not been addressed by the manufacturer. 



3 Electrical Test Procedure and Instrumentation 

3.1 Testing Overview

3.1.1 Set Up and Verify Test Environment

3.1.2 Conduct Physical Inspection of CEW

XX_SERIAL_DD-Mon-YYYY.PDF XX
SERIAL DD-Mon-

YYYY



Figure 23: DRDCVer1 electrical testing flowchart



3.1.3 Is the Weapon Safe to Test?

3.1.4 Conduct Spark Test to Confirm Weapon Operation

3.1.5 Connect Weapon to Test Equipment

3.1.6 Conduct Initial Firing

XX_SERIAL_DD-Mon-YYYY_NM.CSV XX
SERIAL DD-Mon-

YYYY N
M

M
X2_X29001PR5_23-Apr-2014_1L.CSV

3.1.7 Evaluate Waveform



3.1.8 Within Specifications?

3.2 Test Equipment

Figure 24: Typical test bench (LCR meter and computer not shown)



3.2.1 TASER X2 Test Jig

Figure 25: TASER X2 alongside its test jig



Figure 26: Deployed wire of a live cartridge next to the L-shaped foil pad of the cartridge (left) 
and test jig inserted into the cartridge bay of a TASER X2 (right) 

3.2.2 TASER X26P Test Jig

Figure 27: Metallic arc point and internal connection to the probe wire in a Standard Cartridge 



3.3 Divergence from DRDCVer1

3.3.1 Pulse Low Voltage

This limit was ignored during testing

Figure 28: Unclipped and clipped TASER X2 voltage pulses sampled at 2 MSa/s 

this strong negative spike always occurs



Figure 29: First 10 s of the pulse recorded at 5 GSa/s  

. The start of the pulse actually oscillates between strong negative and 
positive values – something that had not been observed

Hence there is an inherent compromise that must 
be made

the recommended negative limit of 2600 V is 
false. As such, the Low Pulse Voltage limit was ignored during testing



3.3.2 Trigger Level

3.3.3 Lobe Definitions

3.3.4 Pulse High Voltage





4 Data Analysis

4.1 Weapon Inventory

Table 2: Inventory of TASER X2 and TASER X26P weapons tested

TASER X2, Rev. C
Firmware Rev. 03.045

TASER X26P, Rev. X3
Firmware Rev. 03.045

FIN Serial FIN Serial



4.2 Compliance with Canadian Acceptance Test Standard
All of the weapons passed the physical inspection and fired in a reliable manner. All of the 
weapons passed the Canadian acceptance test standard, with the exception of the Pulse Low 
Voltage parameter, which was ignored

4.3 Statistical Analysis of Selected Parameters



4.3.1 Assumed Statistical Distribution of the Measured Data

distribution
normally

normality tests

The results show that all three parameters are indeed well-modelled by normal 
distributions.

4.3.2 Peak Charge Lobe High Voltage

Figure 30: Peak Charge Lobe High Voltage for 30 different TASER X26P serials



quartile
T

All measurements of Peak Charge Lobe High Voltage 
were well-within the tolerance limits

Upon further analysis, it was found that these outliers are usually 
associated with the first pulses of the TASER X26P discharge cycle



Figure 31: Pulse-per-pulse value of the Peak Charge Lobe High Voltage parameter for the 
TASER X26P serial number X12000N14 

, the first few pulses of the TASER X26P were consistently high

Table 3: Mean Peak Charge Lobe High Voltage for the first 5 pulses and for the remaining pulses 

Mean Peak 
Charge Lobe 
High Voltage (V)

X26P X2 Left X2 Right

First Five Others First Five Others First Five Others



Figure 32: Peak Charge Lobe High Voltage for the left bay of 30 different TASER X2 serials  

Figure 33: Peak Charge Lobe High Voltage for the right bay of 30 different TASER X2 serials



Table 4: Comparison of the Peak Charge Lobe High Voltage between models 

Peak Charge Lobe High Voltage (V) TASER
X26P 

TASER
X2 
Left Bay

TASER X2 
Right Bay

Figure 34: Box-and-whisker graph of the Peak Charge Lobe High Voltage parameter for the 30 
mean values 



p

p

p

4.3.3 Total Charge



Figure 35: Total Charge for 30 different TASER X26P serials

Figure 36: Total Charge for the left bay of 30 different TASER X2 serials



Figure 37: Total Charge for the right bay of 30 different TASER X2 serials

Table 5: Comparison of the Total Charge Between Models 

Total Charge ( C) TASER
X26P 

TASER
X2 
Left Bay

TASER
X2 
Right Bay



Figure 38: Box-and-whisker graph of the Total Charge parameter for the 30 mean values  

p

4.3.4 Pulse Repetition Frequency



Figure 39: Pulse Repetition Frequency for 30 different TASER X26P serials

 Figure 40: Pulse Repetition Frequency for the left bay of 30 different TASER X2 serials



Figure 41: Pulse Repetition Frequency for the right bay of 30 different TASER X2 serials

Table 6: Comparison of the Pulse Repetition Frequency between models

PRF (Hz or pulses
per second)

TASER
X26P 

TASER
X2 
Left Bay

TASER
X2 
Right Bay



Figure 42: Box-and-whisker graph of the Pulse Repetition Frequency for the 30 mean values

As with 
the other data, all pulse measurements are within the lower and upper tolerance limits in 
the Canadian acceptance standard.

4.3.5 Pulse Duration



Figure 43: Pulse Duration for 30 different TASER X26P serials

Figure 44: Pulse Duration for the left bay of 30 different TASER X2 serials



Figure 45: Pulse Duration for the right bay of 30 different TASER X2 serials

Table 7: Comparison of the Pulse Duration between models 

Pulse Duration ( s) TASER
X26P 

TASER
X2 
Left Bay

TASER
X2 
Right Bay



Figure 46: Box-and-whisker graph of the Pulse Duration for the 30 mean values 

Regardless, all 
of the weapons passed the Canadian acceptance test for the Pulse Duration.

4.4 Are the Left and Right Bays of the TASER X2 Related?



is

Figure 47: Linear regression results for the mean Peak Charge Lobe High Voltage of the TASER
X2 bays 



is

Figure 48: Linear regression results for the mean Total Charge of the TASER X2 bays



Figure 49: Linear regression results for the mean PRF of the TASER X2 bays  

p



5 Conclusion and Future Work

5.1 Conclusion



5.2 Future Work
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Test EquipmentAnnex B

Table B.1: Oscilloscope

Table B.2: High voltage probe 



Table B.3: LCR-meter

Table B.4: Power resistor

Table B.5: Thermometer and hygrometer

Table B.6: Additional information

B.1 Note Regarding Quantization Error



Summary of Measured ParametersAnnex C

C.1 TASER X26P Pulses

Figure C.1: Typical “Precision Shaped Pulse” of the TASER X26P

Table C.1: Measured Parameters of the TASER X26P

Parameter Mean Value Standard 
Deviation



C.2 TASER X2 Pulses

Figure C.2: Typical “Precision Shaped Pulse” of the TASER X2 

Table C.2: Measured Parameters of the TASER X2

TASER X2 LEFT BAY TASER X2 RIGHT BAY
Parameter Mean Value Standard 

Deviation
Mean Value Standard 

Deviation



C.3 TASER X26E Pulses

Figure C.3: Typical “Shaped Pulse” of the TASER X26E [17] 

Table C.3: Measured Parameters of the TASER X26E [17]  

Parameter Mean Value Standard 
Deviation





Normality TestsAnnex D

kernel density plot

quantile-quantile plot

Based on the information presented below, we conclude that it is reasonable to assume that 
the Peak Charge Lobe High Voltage, Total Charge, and PRF are well-modelled by a normal 
distribution.

D.1 Normality of Peak Charge Lobe High Voltage

Figure D.1: Measured Peak Charge Lobe High Voltage for the 97 pulses of the firing of a TASER
X26P 



Figure D.2: Kernel density plot (left) and QQ plot (right) of the data shown in Fig. D.1 

not

likely
jitter

Figure D.3: Kernel density plot (left) and QQ plot (right) of the data shown in Fig. D.1 with a 
10-volt random jitter added 



D.2 Normality of Total Charge

Figure D.4: Calculated Total Charge of the 97 pulses of the right bay firing of a TASER X2



Figure D.5: Kernel density plot (left) and QQ plot (right) of the data shown in Fig. D.4 

D.3 Normality of Pulse Repetition Frequency

Figure D.6: Interpulse Interval of the 98 pulses of the left bay firing of a TASER X2



Figure D.7: Kernel density plot (left) and QQ plot (right) of the data shown in Fig. D.6 





 ANOVA Tables for Linear Regression Annex E

Table E.1: Linear regression for mean Peak Charge Lobe High Voltage

Mean Peak Charge Lobe 
High Voltage (V)

Estimate Standard 
Error

t-value Pr(>|t|)

Table E.2: Linear regression for mean Total Charge 

Mean Total Charge ( C) Estimate Standard 
Error

t-value Pr(>|t|)

Table E.3: Linear regression for mean Pulse Repetition Frequency

Mean Pulse Repetition 
Frequency (Hz)

Estimate Standard 
Error

t-value Pr(>|t|)



Table E.4: Linear regression for the mean Pulse Duration 

Mean Pulse Duration 
(s)

Estimate Standard 
Error

t-value Pr(>|t|)



 Glossary Annex F

Arc

Arc Phase

Box-and-whisker plot

Cartridge Bay 

Charge 

Current

Inter-Quartile Range (IQR)

Net Charge



Oscilloscope

Peak Charge Lobe 

Peak Charge Lobe High Voltage 

Peak Voltage Lobe 

Probe 

Pulse Duration 

Pulse Repetition Frequency (PRF)

Pulse Repetition Interval

Quartile 



Resistance

Sabot 

Sampling Rate 

Stimulation Phase 

Total Charge 

Voltage 



List of abbreviations  



List of units


