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Appendix B
SFC Reference

Appendix Objectives 8VH�WKLV�DSSHQGL[�WR�PDNH�VXUH�\RXU�6)&�PHHWV�\RXU�SURFHVVRU¶V�
UHTXLUHPHQWV�DQG�WR�PDNH�VXUH�\RXU�6)&�UXQV�WKH�ZD\�\RX�H[SHFW��
7KLV�DSSHQGL[�GLVFXVVHV�
� 6)&�VWDWXV�LQIRUPDWLRQ�LQ�WKH�3URFHVVRU�6WDWXV�ILOH
� PHPRU\�DOORFDWLRQ
� G\QDPLF�FRQVWUDLQWV
� VFDQQLQJ�VHTXHQFHV
� UXQ�WLPHV

SFC Status Information in the Processor Status File 7DEOH�%�$�OLVWV�WKH�ZRUGV�DQG�ELWV�LQ�WKH�SURFHVVRU�VWDWXV�ILOH��6��WKDW�
FRQWDLQ�6)&�LQIRUPDWLRQ�
Table B.A SFC Status Words

Word: Title: Description:
S:1/15 First pass Set: Processor began first program scan of the next active step in the SFCReset: Processor completed scanning thecurrently active step
S:8 Current program scan time The time for the processor to scan through all active steps one time

If you are using multiple main control programs on a Enhanced PLC-5 processor, this time is the current total of one scan of all main control programs.
S:9 Maximum program scan time The maximum time for the processor to scan through all active steps one time (word S:8)

If you are using multiple main control programs on an Enhanced PLC-5 processor, this time is the maximum of all previous totals. This value is maintained until user resets it.
S:11/3 SFC fault Set: Processor detected an SFC fault and stored a fault code in word 12Reset: No SFC fault
S:11/5 Start up fault Set: Processor detected a start-up protection fault (see word 26 bit 1)Reset: No fault, start up allowed

(Continued)
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S:12 Fault codes 74 Fault in SFC file 75 SFC has more than 24 active steps77 Missing file or file of wrong type for step,action or transition78 SFC execution cannot continue afterinterruption79 Cannot run SFC because PLC-5 isincompatible
S:13 Faulted File Number Contains the file number if an SFC fault occurred
S:14 Faulted Rung Number Contains the faulted rung number 
S:26/0 * Restart/continue Set: Processor restarts SFC at the activesteps where it left off due to power loss or processor mode changeReset: Processor restarts SFC at first step
S:26/1 * Start-up protection after power loss Set: Protection enabled; processor goes tofault routine at power up and processorsets word 11, bit 5Reset: Protection disabled; processor powersup in run mode
S:28 * Program watchdog setpoint Maximum time (milliseconds) for scanning a single pass through all active steps

If you are using multiple main control programs on an Enhanced PLC-5 processor this time is the total of one scan of all main control programs.
S:79 * (except for scan time) –S:127

MCP inhibit, file number and scan time 
Information on the individual multiple main control programs.
Enhanced PLC-5 processors only.

* You enter values for these words/bits

Word: Title: Description:
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Memory Allocation 7KH�PHPRU\�UHTXLUHPHQWV�IRU�\RXU�6)&�GHSHQG�RQ�WKH�VWUXFWXUHV�\RX�

XVH��7DEOH�%�%�VKRZV�HVWLPDWHG�ZRUG�XVDJH�IRU�6)&�VWUXFWXUHV�
Table B.B SFC Memory Usage

)LJXUH�%���VKRZV�D�VDPSOH�6)&�DQG�WKH�HVWLPDWHG�PHPRU\�
UHTXLUHPHQWV�IRU�WKH�6)&�

This Structure: Uses this Amount of Memory:
Classic PLC-5 Processor Enhanced PLC-5 Processor

start and end of program 2 words 19 words
each step /transition pair 8 words 16 + 6a wordsa = number of actions in step6 words each action
each selection branch 5n + 5 wordsn = number of branches

11 + 6a + 7na = number of actions in stepn = number of paths
each simultaneous branch, diverging n + 1 wordn = number of branches

3n + 1 n = number of paths
each simultaneous branch, converging n2 + 6n + 3 wordsn = number of branches

5 + 11n + 6aa = number of actions in all convergingsteps for that simultaneous branchn = number of paths
each label or GOTO statement 1 word 1 word
each chart compression 3 words 3 words
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Figure B.1 Sample SFC and Memory Requirements

Classic PLC-5 Processors Enhanced PLC-5 Processors
step/transition pair8 words

one action/stepa=116 + 6a=22 words
simultaneous divergen = 2n +1 = 3 words

simultaneous divergen = 23n +1 = 7 words
selection branchn = 35n + 5 = 20

selection branchn = 3 a = 111 + 6a + 7n = 38 words

3 step/transition pairs3 x 8 = 24 words 3 step/transition pairs a =13 (16 + 6a) = 66 words

simultaneous convergen = 2n2 + 6n + 3 = 19 words
simultaneous convergen = 2 a = 25 + 11n + 6a = 39 words

step/transition8 words one action/step a = 116 + 6a = 22 words

82 words (sub total)+ 2 words (start and end of program)
194 words (sub total)+ 18 words (start and end of program)(8 actions * 6 words – assumes1 unique action per step)

84 words total for SFC 260 words total for SFC
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Dynamic Constraints – Classic PLC-5 Processors Only ,I�\RX�DUH�XVLQJ�D�&ODVVLF�3/&���SURFHVVRU�DQG�\RXU�6)&�KDV�PRUH�

WKDQ����SDUDOOHO�SDWKV��\RX�QHHG�WR�GHWHUPLQH�WKH�QXPEHU�RI�SDUDOOHO�
SDWKV�WKDW�FRXOG�EH�DFWLYH�DW�RQH�WLPH��7KH�G\QDPLF�OLPLW�LV����SDUDOOHO�
SDWKV�DFWLYH�DW�WKH�VDPH�WLPH�IRU�D�&ODVVLF�3/&���SURFHVVRU�
:KHQ�D�WUDQVLWLRQ�JRHV�WUXH��PRPHQWDULO\�ERWK�WKH�SUHYLRXVO\�DFWLYH�
VWHS�V���QRZ�ZDLWLQJ�IRU�SRVWVFDQ��DQG�WKH�QHZO\�DFWLYH�VWHS�V��DUH�RQ�
WKH�H[HFXWLRQ�TXHXH�WRJHWKHU��<RX�FDQ�KDYH�XS�WR����SDUDOOHO�DFWLYH�
VWHSV�DV�ORQJ�DV�\RX�FDQ�JXDUDQWHH�WKDW�QR�PRUH�WKDQ�RQH�WUDQVLWLRQ�
JRHV�WUXH�DW�RQH�WLPH�
'HWHUPLQH�WKH�QXPEHU�RI�DFWLYH�VWHSV�E\�FRXQWLQJ�WKH�VWHSV�RQ�HDFK�
VLGH�RI�WKH�WUDQVLWLRQV�WKDW�FRQWURO�WKH�ZLGHVW�DUHD�RI�WKH�6)&��)RU�
H[DPSOH�����WUDQVLWLRQV�WKDW�DUH�WUXH�DW�WKH�VDPH�WLPH�DFFRXQW�IRU�DW�
OHDVW����VLPXOWDQHRXV�DFWLYH�VWHSV��,I�DQ\�QHZ�VLPXOWDQHRXV�
GLYHUJHQFHV�IROORZ�RQH�RI�WKHVH�WUDQVLWLRQV��WKH�PD[LPXP�RI����
DFWLYH�SDWKV�LV�H[FHHGHG�
,I�WKH�IXQFWLRQ�FKDUW�LQ�)LJXUH�%���LV�DW�WKH�SRLQW�ZKHUH�DOO����VKDGHG�
VWHSV�DUH�DFWLYH�DQG�DOO�RI�WKH�WUDQVLWLRQV�IROORZLQJ�WKRVH�VWHSV�
EHFRPH�WUXH�DW�WKH�VDPH�WLPH��WKH�V\VWHP�DWWHPSWV�WR�KDYH����DFWLYH�
VWHSV�����IRU�SRVWVFDQ�����IRU�ILUVW�VFDQ��DQG�WKH�SURFHVVRU�ZLOO�IDXOW�
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Figure B.2 Dynamic Limit of Active Steps Could Be Exceeded(Classic PLC-5 Processors)
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Scanning Sequences 7KH�SURFHVVRU�VFDQV�WKH�6)&�IURP�WRS�WR�ERWWRP��OHIW�WR�ULJKW��:KHQ�

WKH�VFDQ�HQFRXQWHUV�DFWLYH�SDUDOOHO�VWHSV��WKH�SURFHVVRU�UXQV�WKH�ODGGHU�
ORJLF�LQ�WKH�OHIW�PRVW�VWHS�ILUVW��WKHQ�PRYHV�WR�WKH�ODGGHU�ORJLF�LQ�WKH�
QH[W�SDUDOOHO�VWHS��XQWLO�DOO�DFWLYH�VWHSV�DUH�UXQ��7KH�SURFHVVRU�
UHFRJQL]HV�SDUDOOHO�VWHSV�E\�WKHLU�SRVLWLRQ�ZLWK�UHVSHFW�WR�WKHLU�
FRPPRQ�GLYHUJHQFH��QRW�QHFHVVDULO\�E\�WKHLU�SRVLWLRQ�RQ�WKH�VFUHHQ�

Step and Transition Scanning
,Q�JHQHUDO��WKH�SURFHVVRU�VFDQV�DQ�DFWLYH�VWHS��WKHQ�VFDQV�WKH�,�2��DQG�
FRQWLQXHV�WKLV�F\FOH�XQWLO�WKH�WUDQVLWLRQ�ORJLF�LV�WUXH��6FDQQLQJ�WKH�VWHS�
LQFOXGHV�HYDOXDWLQJ�DOO�VWHS�DFWLRQ�TXDOLILHUV�DQG�VFDQQLQJ�DOO�
DSSURSULDWH�DFWLRQV��:KHQ�WKH�WUDQVLWLRQ�LV�WUXH��WKH�SURFHVVRU�VFDQV�
WKH�FXUUHQW�VWHS�RQH�PRUH�WLPH��SRVWVFDQ���'XULQJ�SRVWVFDQ��WKH�
SURFHVVRU�IRUFHV�DOO�UXQJV�LQ�WKH�VWHS�IDOVH�DQG�UHVHWV�UXQJ�ORJLF��7KH�
SURFHVVRU�GRHV�QRW�XSGDWH�,�2�EHWZHHQ�D�SRVWVFDQ�DQG�WKH�VFDQ�RI�WKH�
QH[W�DFWLYH�VWHS��)LJXUH�%���VKRZV�WKH�VFDQ�VHTXHQFH�IRU�D�VWHS��
WUDQVLWLRQ�DQG�SRVWVFDQ��,I�\RX�DUH�XVLQJ�(QKDQFHG�3/&���SURFHVVRUV��
\RX�FDQ�FRQILJXUH�WKH�VFDQ�DQG�SRVWVFDQ�RSHUDWLRQV��)RU�PRUH�
LQIRUPDWLRQ��VHH�\RXU�SURJUDPPLQJ�PDQXDO�
,PSRUWDQW���6XEFKDUWV�DFWLYDWHG�E\�D�FKDUW�DUH�VFDQQHG�MXVW�SULRU�WR�

V\VWHP�KRXVHNHHSLQJ�

Figure B.3 Scan Sequence for a Step, Transition, and Postscan

15556

A I/O
hk

hk pA B I/O
hk

hk pB

F

T
X0

F

T
X0 F

T
X1

X0

X1

A

B

A scan of step A
pA postcan of step A
I/O I/O scan
hk housekeeping
Xn transition scanF falseT true



1785-6.1  November 1998

B-8 SFC Reference
Selected Branch Scanning
7KH�SURFHVVRU�VHOHFWV�RQH�SDWK�RI�PXOWLSOH�SDUDOOHO�SDWKV�LQ�D�VHOHFWHG�
EUDQFK��)LJXUH�%�����7KH�SURFHVVRU�WHVWV�WUDQVLWLRQV�;��WKURXJK�;Q��
IURP�OHIW�WR�ULJKW��XQWLO�RQH�RI�WKH�WUDQVLWLRQV�EHFRPH�WUXH��7KH�SDWK�
ZLWK�WKH�ILUVW�WUXH�WUDQVLWLRQ�LV�WKH�DFWLYH�SDWK�
Figure B.4 Selected Branch – Divergence

%HFDXVH�RQO\�RQH�SDWK�LV�DFWLYH��WKH�VFDQ�VHTXHQFH�IRU�WKH�
FRQYHUJHQFH�LV�WKH�VDPH�DV�IRU�D�VWHS�DQG�WUDQVLWLRQ��)LJXUH�%���
VKRZV�WKH�VFDQ�VHTXHQFH�IRU�WKH�GLYHUJHQFH�DQG�FRQYHUJHQFH�RI�D�
VHOHFWHG�EUDQFK�

X0 X1 X2 X7/ /
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Figure B.5 Scan Sequence for a Selected Branch - Divergence and Convergence

Simultaneous Branch Scanning
7KH�SURFHVVRU�VFDQV�DOO�SDUDOOHO�SDWKV�LQ�D�VLPXOWDQHRXV�EUDQFK�
�)LJXUH�%�����2Q�WKH�ILUVW�VFDQ��WKH�SURFHVVRU�VFDQV�VWHS�%��WKHQ�VWHS�
&��XQWLO�WKH�SURFHVVRU�VFDQV�DOO�WKH�VWHSV�RQ�WKH�GLYHUJHQFH�
Figure B.6 Simultaneous Branch – Divergence

2Q�VXEVHTXHQW�VFDQV��WKH�SURFHVVRU�VFDQV�LQ�WKH�RUGHU�RI�VWHS��,�2��DQG�
WUDQVLWLRQ�IRU�HDFK�SDWK��VWDUWLQJ�IURP�WKH�OHIW�

15557

A I/O

hk

hk pA C I/O
hk

hk pC

F

T
X1 F

T
X3

X0

X2
B

A scan of step A
pA postcan of step A
I/O I/O scan
hk housekeeping
Xn transition scanF falseT truen transition number

oh overhead
X1

X3
C n

A

hk pA B I/O
hk

hk pB

F

T
X2T

F

T

X0

oh

Classic PLC-5 Processors:  maximum of 7 selections
Enhanced PLC-5 Processors:  maximum of 16 selections

/ /
B C D N
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7KH�YHUWLFDO�SURJUHVVLRQ�IURP�VWHS�WR�VWHS�LV�LQGHSHQGHQW�RI�WKH�DFWLYH�
VWHSV�RQ�WKH�RWKHU�SDUDOOHO�SDWKV��)LJXUH�%����
Figure B.7 Simultaneous Branch - Convergence

7KH�FRPPRQ�WUDQVLWLRQ�FDQQRW�JR�WUXH�XQWLO�WKH�SURFHVVRU�VFDQV�DOO�WKH�
VWHSV�LQ�WKH�VLPXOWDQHRXV�EUDQFK�DW�OHDVW�RQFH��2QFH�WKH�WUDQVLWLRQ�
JRHV�WUXH��WKH�SURFHVVRU�GRHV�QRW�VFDQ�WKH�UHPDLQLQJ�SDWKV�LQ�WKH�
EUDQFK��WKH�SURFHVVRU�SRVWVFDQV�HDFK�VWHS�LQ�WKH�EUDQFK��)LJXUH�%���
VKRZV�WKH�VFDQ�VHTXHQFH�IRU�WKH�GLYHUJHQFH�DQG�FRQYHUJHQFH�RI�D�
VHOHFWHG�EUDQFK�
Figure B.8 Scan Sequence for a Simultaneous Branch – Divergence and Convergence

/ /

15558

X0

X1

B

A scan of step A
pA postcan of step A
I/O I/O scan
hk housekeeping**
Xn transition scanF falseT true
oc convergence overhead

C n

A

od divergence overhead

A I/O
hk

hk pA C I/O
hk

hk pB

F

T
X0 F

T
X1B od

C

hk pB

F

T
X1

pCoc

I/O
hk

hk

F

T
X1

pB pCoc

pCoc
B I/O

*

Classic Processors:  maximum of 7 selections
Enhanced PLC-5 Processors:  maximum of 16 selections

* In an Enhanced PLC-5 Processors, these states do not occur if scanconfiguration is set to ADVANCED mode.
** Any subcharts tied to this MCP execute now, followed by executionof subsequent MCPs. If this chart is MCP B and has active subchartactions while MCP A and C have ladder programs the sequence is:

MCP A, Chart in MCP B, MCP B's subcharts, MCP C
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SFC Example and Scan Sequence
)LJXUH�%���VKRZV�DQ�H[DPSOH�6)&��)LJXUH�%����VKRZV�WKH�VFDQ�
VHTXHQFH�IRU�WKH�H[DPSOH�6)&��8VH�WKLV�H[DPSOH�6)&�DQG�VFDQ�
VHTXHQFH�DV�D�JXLGH��7KHVH�ILJXUHV�PD\�QRW�DSSO\�WR�\RXU�V\VWHP�
Figure B.9 Example SFC for Scan Sequence Example

A

CB D

J

F

H
E G

I

K

X0 X1 X2
X4 X5

X9

X3

X6

X7

X8

X10

start

end
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Figure B.10 Scan Sequence Example for the Example SFC

Run Times – Classic PLC-5 Processors 7R�GHWHUPLQH�WKH�UXQ�WLPH�RI�\RXU�SURFHVVRU�PHPRU\�ILOH�RQ�D�&ODVVLF�
3/&���SURFHVVRU��\RX�DGG�WKH�UXQ�WLPH�IRU�ODGGHU�ORJLF�DQG�WKH�UXQ�
WLPH�IRU�WKH�6)&��)RU�LQIRUPDWLRQ�DERXW�UXQ�WLPHV�IRU�ODGGHU�ORJLF��
VHH�DSSHQGL[�$��7R�GHWHUPLQH�WKH�UXQ�WLPH�IRU�DQ�6)&��XVH�HLWKHU�
VHTXHQFH�GLDJUDPV�RU�HTXDWLRQV�

I /OT o d G I /O hk E I /O pF H I /O G

F o d G I /O hk E I /O F I /O
F
TT hk

hkF

pB E o d F

T hk pE o c

F hk E I/O

pH o c pG I I /O

F H I /O
T

F G I /O
T

F hk
T

F hk
T hk p I
X 8

X 7
X 7

X 7

K I/O
F hk
T hk pK
X 10

X 7

X 6
X 6

X 3T hk

o hF

pA B I/O

X 0I /O
T hk

F

X 1

pA C I/O

o h
T h k

F

pA I /O

h k
X 2

D
T hk
F

p D I /OJ
X 5

hk

T hk
F

pJ
X 9

hk

T hk
F

X 4
hk

p C

15303

A

ApAI/OX N
ohocodhk

= step scan (A - K)= post scan (A - K)= I/O scan= transition (1 - 10)T=trueF=fa lse= overhead= convergence overhead= divergence overhead= housekeeping * In an Enhanced PLC-5 Processor, these states do not occur ifscan configuration is set to ADVANCED mode.

* *



1785-6.1  November 1998

SFC Reference B-13
Using Sequence Diagrams to Determine Run Time
7DEOH�%�&�OLVWV�WKH�UXQ�WLPHV�WR�DGG�EDVHG�RQ�WKH�VHTXHQFH�GLDJUDP�
IRU�\RXU�6)&�
Table B.C Run Times for Sequence Diagram Sections – Classic PLC-5 Processors

7R�GHWHUPLQH�WKH�ZRUVW�FDVH�UXQ�WLPH��DVVXPH�WKDW�D�WUDQVLWLRQ�JRHV�
WUXH�MXVW�DIWHU�DQ�,�2�VFDQ�RU�MXVW�DIWHU�D�WUDQVLWLRQ�LV�VFDQQHG��7KLV�
DVVXPSWLRQ�UHTXLUHV�DQ�H[WUD�VFDQ�VHTXHQFH�EHIRUH�WKH�WUDQVLWLRQ�
JRHV�WUXH�
7KH�VFDQ�WLPH�RI�D�VWHS�DQG�WUDQVLWLRQ�LV�SURSRUWLRQDO�WR�WKH�QXPEHU�RI�
UXQJV�IRU�WKH�VWHS�DQG�WUDQVLWLRQ��)LJXUH�%����VKRZV�WKH�PLQLPXP�
VFDQ�WLPH�IRU�D�VWHS�WKDW�FRQWDLQV�D�VLQJOH�27(�DQG�DQ�(1'�VWDWHPHQW�
DQG�D�WUDQVLWLRQ�WKDW�FRQWDLQV�D�VLQJOH�;,&�DQG�DQ�(27�VWDWHPHQW�

This Event: Takes this Amount of Time(in milliseconds):
A time to execute logic of step A + 0.1 ms
pA time to scan logic of step A with rungs false + 0.1 ms
XN transition N false (F): time to scan logic + 0.1 mstransition N true (T): time to scan logic + .25 ms 
I/O (I/O scan) 0.6 ms
hk (housekeeping) 0.7 ms (increases with increasing DH+ traffic)
oh (overhead) 0.02 ms
od (divergence overhead) 0.3 ms
oc (convergence overhead) 0.2 ms
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Figure B.11 Minimum Scan Time for a Step and Transition Pair

Using Equations to Determine Run Time
7KH�HTXDWLRQV�\RX�XVH�GHSHQG�RQ�ZKHWKHU�WKH�VFDQ�LV�VWHDG\�VWDWH�
�VLPSOH�VWHS�DQG�WUDQVLWLRQ��RU�GLYHUJHQW�DQG�FRQYHUJHQW�
6WHDG\�VWDWH�6FDQ�7LPH�LV�ZKHQ�DOO�WUDQVLWLRQV�IROORZLQJ�DFWLYH�VWHSV�
DUH�IDOVH��8VH�WKLV�HTXDWLRQ��7DEOH�%�'��
Tmilliseconds = 0.8a + 0.7 + Tscan

Table B.D Variables for Steady-State Scan Time

'LYHUJHQW�6FDQ�7LPH�VWDUWV�ZKHQ�WKH�SURFHVVRU�WHVWV�D�WUDQVLWLRQ�DQG�
HQGV�ZKHQ�WKH�SURFHVVRU�VFDQV�WKH�QH[W�VWHS¶V�,�2��'LYHUJHQW�VFDQ�
WLPH�LQFOXGHV�WUDQVLWLRQ�VFDQ�WLPH��SRVWVFDQ�WLPH�RI�WKH�SUHYLRXV�VWHS��
VFDQ�WLPH�RI�WKH�QHZ�VWHS��RYHUKHDG��DQG�VFDQ�WLPH�RI�HDFK�SDUDOOHO�
DFWLYH�VWHS�RXWVLGH�RI�WKH�GLYHUJHQFH�

14271

A I/O
hk

hk pA B I/O
hk

hk pB
T

X0
F

F

T
X1

X0

X1

A

B

1.9 ms 1.9 ms

1.6 ms
1.6 ms

Where: Is:
Tmilliseconds steady-state scan time in milliseconds
a number of active steps
Tscan total time to scan logic in all active steps and associated false transitions
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)RU�D�VHOHFWHG�SDWK�GLYHUJHQFH��WKH�EHVW�FDVH�LV�ZKHQ�WKH�WUDQVLWLRQ�
JRHV�WUXH�MXVW�EHIRUH�WKH�,�2�VFDQ��8VH�WKLV�HTXDWLRQ��7DEOH�%�(��

Tmilliseconds = TX + pA + TS + 0.02(n±1) + 1.55 + 0.8a + T0
Table B.E Variables for Selected-Path Divergent Scan Time

Where: Is:
Tmilliseconds transition scan time in milliseconds from step A to the first step in selected path N
TX sum of scan times of logic of transitions X0, X1, . . . , Xn in the divergence, up to and including the selected transition
pA postscan time for the step (step A) preceding the divergence
TS scan time for logic in the new step (step N)
n path number selected (1-7, from left to right)
a number of active steps outside the divergence
T0 sum of scan times of logic in all other active steps and transitions parallel to the divergence, but outside of the divergence 

X0 X1 X2 Xn/ /
A

B C D N
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)RU�D�VLPXOWDQHRXV�GLYHUJHQFH��WKH�EHVW�FDVH�LV�ZKHQ�WKH�WUDQVLWLRQ�
JRHV�WUXH�MXVW�EHIRUH�WKH�,�2�VFDQ��8VH�WKLV�HTXDWLRQ��7DEOH�%�)��

Tmilliseconds = TX0 + pA + TS + 0.3(n±1) + 1.97 + 0.8a + T0
Table B.F Variables for Simultaneous-Path Divergent Scan Time

)RU�WKH�ZRUVW�FDVH��DVVXPH�WKDW�D�WUDQVLWLRQ�JRHV�WUXH�MXVW�DIWHU�WKH�,�2�
VFDQ�RU�MXVW�DIWHU�D�WUDQVLWLRQ�LV�VFDQQHG��7KLV�DVVXPSWLRQ�UHTXLUHV�DQ�
H[WUD�VFDQ�VHTXHQFH�EHIRUH�WKH�WUDQVLWLRQ�JRHV�WUXH�

Where: Is:
Tmilliseconds transition time in milliseconds from when transition X0 goes true until the processor finishes scanning the last simultaneous step (step N) in the divergence
TX0 scan time of logic in transition X0
pA time to do a post-scan of step A
TS sum of scan times of logic in new steps (step B, step C, . . . , step N)
n number of simultaneous active steps in the divergence
a number of parallel active steps outside the divergence
T0 sum of scan times of logic in all other active steps and transitions parallel to the divergence, but outside of the divergence

X0
/ /

A

B C D N
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&RQYHUJHQW�6FDQ�7LPH�LV�ZKHQ�D�VLPXOWDQHRXV�EUDQFK�HQGV��7KH�
EHVW�FDVH�LV�ZKHQ�WKH�WUDQVLWLRQ�JRHV�WUXH�MXVW�EHIRUH�WKH�,�2�VFDQ��8VH�
WKLV�HTXDWLRQ��7DEOH�%�*��

Tmilliseconds = TX1 + Tp + TZ + 0.2(n±1) + 1.5 + 0.8a + T0
Table B.G Variables for Simultaneous-Path Convergent Scan Time

)RU�WKH�ZRUVW�FDVH��DVVXPH�WKDW�D�WUDQVLWLRQ�JRHV�WUXH�MXVW�DIWHU�WKH�,�2�
VFDQ�RU�MXVW�DIWHU�D�WUDQVLWLRQ�LV�VFDQQHG��7KLV�DVVXPSWLRQ�UHTXLUHV�DQ�
H[WUD�VFDQ�VHTXHQFH�EHIRUH�WKH�WUDQVLWLRQ�JRHV�WUXH�

Where: Is:
Tmilliseconds transition time in milliseconds from when transition X1 goes true until the processor finishes scanning step Z
TX1 scan time of logic in transition X1
Tp sum of postscan times of steps F, G, . . . , N
TZ scan time of logic in step Z
n number of simultaneous active steps in the convergence
a number of parallel active steps outside of the convergence
T0 sum of scan times of logic in all other active steps and transitions parallel to the convergence, but outside of the convergence

X1 / /
Z

F G H N
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