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PRBS9Q may be used for Jitter/EOJ measurement
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𝐺 𝑥 = 1 + 𝑥5 + 𝑥9

PRBS9 Generating Polynomial  
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PRBS9 Generator and PRBS9Q PAM4 Symbols 

𝐺 𝑥 = 1 + 𝑥5 + 𝑥9

S0 S1 S2 S5 S6 S7 S8S3 S4

PRBS9 pattern output

Example of bits to PAM4 symbols (Gray) mapping

Bits:     0000 0111 1011 1110 …

PAM4:    0  0    1  2   3   2   2   3 …

Gray mapped PRBS9Q

Gray MapperPRBS9

Bit Pattern

PRBS9Q

PAM4 Symbols
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12 Edge Transition Determination for PRBS9Q  

• First identify the two identical “trailing” symbols, and then looking for 
the longest “leading” identical different symbols, for    

– Least correlated jitter, stable edge transition, and UJ/EOJ 
accuracy/repeatability 

– Aligned with the method used for existing PRBS13Q

– Implemented and tested in a real pattern geterator
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PRBS9Q Pattern Symbols for Jitter/EOJ Measurement

Label Description
Gray coded PAM4 

symbols

Index of first 

symbol

Index 

transition 

begins

Index 

transition 

ends

Index of last 

symbol
Threshold level

REF
Reference for 

symbol index
33333 1  -  - 5   -

R03 0 to 3 rise 1000 331 260 263 264 266

F30 3 to 0 fall 233333 001 511 5 6 8

R12 1 to 2 rise 311 2221 464 466 467 470

F21 2 to 1 fall 122 11110 254 256 257 261

R01 0 to 1 rise 200 113 503 505 506 508

F10 1 to 0 fall 21111 0003 256 260 261 264

R23 2 to 3 rise 3222 330 210 213 214 216

F32 3 to 2 fall 133 223 507 509 510 1

R02 0 to 2 rise 200 22223 63 65 66 70

F20 2 to 0 fall 12222 001 321 325 326 328

R13 1 to 3 rise 0111 331 166 169 170 172

F31 3 to 1 fall 033 1112 263 265 266 269
(V 1 +V 3 )/2

(V 0 +V 3 )/2

(V 1 +V 2 )/2

(V 0 +V 1 )/2

(V 2 +V 3 )/2

(V 0 +V 2 )/2
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Summary

• PRBS9Q definition is provided, including 

– PRBS9 polynomial and bit sequence generation

– PAM4 symbols definition for EOJ measurement  
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Example of bits to PAM4 symbols (Gray) mapping

Bits:     0100 1001 1011 0001 …

PAM4:    1  0    3  1   3   2   0   1 …
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Edge transition of our interest is from S(n-1) to S(n)

▪ Leading symbols (n-1, n-2, n-3, …) affects 

the target edge timing via their post cursors

▪ Trailing symbols (n+1, n+2, …) affects the 

target edge timing via their pre cursors

S(n) S(n+1)S(n-3)
S(n-2)

S(n-1)

S(n)

S(n+1

)

S(n-3)

S(n-2)

S(n-1)

S(i): PAM4 Symbol at i-th

UI-time instance

POS-2

POS-1

PRE-1

POS-3


