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DesReset’ jams both FSM’s into State 0

NextDesSpState.0

NextDesSpState.1
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DesSpState.1

DesReset’ jams both FSM’s into State 0

Reset Des Chip and FSM’s with IOPReset’

.

R T
LS273
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DesSpError

pDesMpError DesMpError

Once set, DesMpError remains set permanently

Once set, DesSpError remains set permanently

DesMpProm.0-RevB

DesMpProm.4-RevB
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MFLG’

WaitClk

MAS’/MDS’
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unused1

unused2

TTLHigh-c
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MAS’ and MDS’ forced low while DesReset’, held low one more DesClk by DesMpFsm

SpActive
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DES_’
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IOPReset
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>

>The implementation below inverts signals as required.

Idle

rReset
~c1

c1

r

r
MAS Active

r ~c1

c1

r
MDS Activer r

rr
~c3~c3

q

c3 c3

r
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r

IOPReset

r
Reading

r
>c3

r
>

>

XBus_Des & SFLG & c1

c1 c2 c3 c1

DesClk

SDS’

SDS’

DesClk

SP Read - First Byte

c1c3c2c1

SP Read - Last Byte

SDS’

DesClk

c1c3c2c1

XBus_Des’

c1c3c2 c2

c2c2 c3 c1

XBus_Des’

SP Read - Normal Bytes - XBus_Des’ in c1

c1c3c2 c2

XBus_Des’

SFLG & c1

~c3

~XBus_Des

Idle

Full

r~SFLG

I’m not sure which clock it rises with

pSFLG’

SFLG’

SFLG’

pSFLG’

pSFLG’

SFLG’

Reference

r

XBus_Des

Ba

Note on semantics of Master Port Writes

Master Port Finite-State Machine - Error handling of DesMpError signal is not shown

Slave Port Finite-State Machine - Error handling of DesSpError signal is not shown

DES FSM State Diagrams

The signals are shown logical-true.

The signals are shown logical-true.
The implementation below inverts signals as required.

MAS_True MDS_True

SDS _ True

MAS_MDS_True

~c1 rr
Des_YBus in c2 Des_YBus in c3

r
Des_YBus in c1

If you write to the Des chip in c2, it means write an address using MAS
If you write to the Des chip in c1 or c3, it means write data using MDS
You may have to wait for c1 in some of these cases.

c1

WaitC1Mas WaitC1Mds
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AlwaysClk

c1 c2 c2c1c3 c3 c1 c2 c2c1c3c3 c1 c2

DesClk

in c1

DesClk

AlwaysClk

AlwaysClk

DesClk

c3

MAS’

MDS’

SDS’

SFLG’

c3c2c1c3 c3 c1 c2c2c1c3c3 c1 c2c2c1

c1 c2 c2c1c3 c3 c1 c2 c2c1c3c3 c1 c2 c3

Des_YBus’

Des_YBus’ in c2

Des_YBus’

c1 c2 c2c1c3 c3 c1 c2 c2c1c3c3 c1 c2 c3

MDS’

AlwaysClk

DesClk

Write data into Des Master Port in C3

in c3

qXBus_Des’

XBus_Des’

c3c2c1c3 c3 c1 c2c2c1c3c3 c1 c2c2c1

SFLG’

SDS’

DesClk

AlwaysClk

Read Data from Des Slave Port in C1

Read Data from Des Slave Port in C2

q

Des SP Data latched by SDS’^

q q

qq
Des SP Data latched by SDS’^

AlwaysClk

DesClk

SDS’

SFLG’

c1 c2 c2c1c3 c3 c1 c2 c2c1c3c3 c1 c2 c3

XBus_Des’

Read Data from Des Slave Port in C3

Byte 0

Byte 0

Byte1

Byte1

NB: If you write in c1, can catch consecutive clicks/Des Clocks

NB: Have to miss a click before next write

NB: Have to miss a click before next write

NB: If you read in c1, can read consecutive clicks

NB: Have to miss a click before next read

NB: Have to miss a click before next read

BaDES Timing Diagrams

Des SP Data latched by SDS’^

Byte 0

Byte 0

Byte1

Byte1

Byte 0

Byte 0

Byte1

Byte1

Byte2

q

Write address into Des Master Port in C2

Write data into Des Master Port in C1
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8 13 26 31 39

Algorithm Unit starts processing block

Algorithm Unit finishes processing block

8

13

26

31

39

Clock

Finished reading 64-bit block out of Output Port
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Reference

Ba 5/30/83DES Timing - Overview

Time, in Z8068 clocks = 411nS in Dandelion design

Start writing 64-bit block into Master Port

Write 8 bytes Read 8 bytes
from Slave portto Master port

MP Flag
SP Flag

MFLG goes active ready for next block

MFLG goes inactive.

SFLG goes active

SFLG goes inactive

1

1

NOTES:
The longest operation in encrypting a block is the time it takes to get the data through the algorithm unit, 18 clocks.
Therefore, this is the bottleneck in the pipelining scheme, and the software must aim to keep the Algorithm unit fully busy.

Apart from the first and last blocks, the time taken to encrypt the middle blocks is 18 clocks.

Write 8 bytes Read 8 bytes
from Slave portto Master port

MP Flag
SP Flag

SP Flag
MP Flag

to Master port from Slave port
Read 8 bytesWrite 8 bytes

Write 8 bytes Read 8 bytes
from Slave portto Master port

MP Flag

IDLE

IDLE

Algorithm Unit busy

Algorithm Unit busy

Algorithm Unit busy

Algorithm Unit busy

One possible pipelining scheme

WARNING! This data is not guaranteed to be correct!

WARNING! This data is not guaranteed to be correct!

WARNING! This data is not guaranteed to be correct!
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Beckman 898-5-R220/330
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Connection compatable with Dolphin interface:
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6Comp
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except for pin 16 (N.C. on D0) & pin 35 (GND on D0).

DB37 Female Connector J2
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