RENESAS APPLICATION NOTE
AN-265

BUS MATCHING WITH IDT FIFOs
BUS MATCHING Thefollowing diagrams show how an external byte-oriented bus should be

The Bus Matching feature offered in the SuperSync Il family is a powerful
feature designedto eliminate external MUXes. When used in applicationswhere
no parity datais passedtothe FIFO, bus mapping between the FIFO buses and
external busesbecomesanimportantissue. Whendesigning with 36-bit FIFOs
and an application that operates on 8-hit bytes, 16-bitwords, or 32-bitlongs,
care must be takenwhen matching the buseswiththe FIFO. The FIFO operates
on 9-bitboundariesinstead of 8-bitboundaries to allow externally generated
parity data to pass through the FIFO.

mappedto the 9-bit oriented FIFO.

x32 — x8 INTERSPERSED

Inthis case, ontheinput, every 9" bitis skipped sowhenthe bytes are read
outthey willmap directly to Q0-7. Notice how externalinputbus D8-15 maps
to FIFO D9-16, external inputbus D16-23 mapsto FIFO D18-25, and external
input bus D24-31 maps to FIFO D27-34.

x36 — x9
"x32 — x8"
BM W ow IP
H L H H
DO-7 _> DO-7
D8

D8-15 st~ D9-16

—| D17

D16-23 —p-| D18-25
¢— D26
D24-31 | D27-34

e—| D35

QO-7 [ QO-7

Q8-35 |——

5912 drw01

Figure 1. 32-bit input to 8-bit output bus matching

NOTE:

IP is only effective during offset register programming via the parallel data
input port and offset register reading via the parallel data output port. IP does
not effect words being written into or read from the FIFO memory as data.

IDT andthe IDT logo are trademarks of Integrated Device Technology, Inc
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D:3 34. . .27 26 25. . 181716 . . . 9 8 7. . . . O

Write

Q87....0

2nd read

3rd read

5912 drw02

Figure 2. 32-bit input to 8-bit output with little endian and interspersed parity

D:3 34. . .27 26 25. . .181716. .. 9 8 7. . . . O

Q ( Q87....0

L

4th read

Write
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Figure 3. 32-bit input to 8-bit output with big endian and interspersed parity
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x32 — x16 INTERSPERSED

’ : o x36 — x18
Inthis case, onthe inputand the output, every 9" bitis skipped sowhen the "~32 — x16"
bytes are read out they will map directly to Q0-7 and Q9-16. Notice how the BM W ow P
externalinputbus D8-15mapsto FIFO D9-16, externalinputbus D16-23maps
to FIFO D18-25, and external input bus D24-31 maps to FIFO D27-34. This i L L H
istrue of the read bus as well: FIFO Q9-16 maps to external read bus Q8-15.
DO-7 =~ DO-7 QO-7 e Q0-7
D8 Q8 ——
D8-15 =] D9-16 Q9-16 [ Q8-15
— D17 Q17-35 ——
D16-23 st D18-25
&—— D26
D24-31 =t D27-34
— 5912 drw04
Figure 4. 32-bit input to 16-bit output bus matching
D:35 34. . .27 26 25. . .181716. . . 9 8 7. . . . . 0
wit X X
Q1716. . . .9 8 7. . . . . 0
N | 1st read
N N | 2nd read
Figure 5. 32-bit input to 16-bit output with little endian and interspersed parity
D:35 34. . .27 26 25. . .181716. .. 9 8 7. . . . . 0
Write N |><| |
/ Q: 17 16. .98 7. . ... 0
>N X | et reas
N | 2nd read

Figure 6. 32-bit input to 16-bit output with big endian and interspersed parity
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%32 — x16 NON-INTERSPERSED x36 — x18

This configurationis similar to the previous, butin this case bits 16 and 17, "~32 — x16"
and bits 34 and 35 are skipped. In this way, when 18-bit words are read out
the two MSBs will be ignored leaving Q0-15 as the data read. Notice how
externalinputbus D15-31 mapsto FIFO D18-33. This configuration cannotbe
used with large density FIFOs (IDT72V36110 - - 4AMegabit and larger) while
alsoallowing programmable offsetflags. The PAE and PAF offsetregisters are
widerthan 16 bits. Inthis case, the recommended interspersed methodolgyis
recommended, (see Figure 4).

BM W ow IP
H L L L

DO-15 e DO-15 QO-15 [ Q0-15

D16-17 Q16-35—

D16-3{=etp»| D18-33

D34-35

— 5912 drw07

Figure 7. 32-bit input to 16-bit output bus matching

D:3% 343 .. .. .. .1817 1615 .. . . . . .0

Write

Q17 1615 . . . . . . . 0

| 1st read

| 2nd read

5912 drw08

Figure 8. 32-bit input to 16-bit output with little endian and non-interspersed parity

D:3% 343 .. . . . . .1817 1615 .. . . . . . 0

we PN |

/ Q17 1615 . . . . . . . O
>N><| | streas

5912 drw09

Figure 9. 32-bit input to 16-bit output with big endian and non-interspersed parity
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x32 — x32 INTERSPERSED X36 — X36
Inthis case, ontheinputand the output, every 9" bitis skipped. Notice how 32 — x32"
externalinputbus D8-15mapsto FIFO D9-16, externalinputbus D16-23 maps BM W ow P
to FIFO D18-25, and external input bus D24-31 maps to FIFO D27-34. This
is true of the read bus as well. L L L H
DO-7 = DO-7 QO-7 e Q0-7
D8 s D:3534. . .27 2625. . .181716. .. 9 8 7. ... 0
D8-15 metei~| D9-16 Q916 [ 08-15 N N N N Write
D17 Q17 f——
D16-23 mt=| D18-25 Q18-25 [ 16-23
D26 Q26 ——
Q35 34. . .272625. . .181716. .. 9 87. ... 0
D24-31 meetel| D27-34 Q27-34 (el Q24-31
D35 Q35— N N N N 5912drwit .
Figure 10. 32-bit input to 32-bit output bus matching Figure 11. 32-bit input to 32-bit output with interspersed parity
%32 — x32 NON-INTERSPERSED x36 — X36
This configuration is similar to the previous, but in this case bits 32-35 are 32 — x32"
skipped. Notice how external input bus D0-31 maps to FIFO D0-31. BM W ow P
L L L L
DO-31 = D0-31 Q0-31 — Q0-31
D32-35 Q32-35—— D:3 343 3231 . . . . . . . . . . .. .0
Write
Q3 3 3 3231 . . . . . . . . . . . . .0
Figure 12. 32-bit input to 32-bit output bus matching Figure 13. 32-bit input to 32-bit output with non-interspersed parity
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X16 — x32 NON-INTERSPERSED

] - VIR EERS ) o x18 — x36
Th|s conﬁgyrauon issimilarto E|gure 7butthe matchlng isonthe other port. 16 — x32"
In this case bits 16 and 17, and bits 34 and 35 are skipped on the output. In .y W oW m
thisway, when 16-bitwords are written, the two MSBs can beignored leaving
Q0-15asthe datato be read. Notice how external output bus Q16-31 maps H H L L
to FIFO Q18-33.
DO-15 e DO-15 QO-15 [ Q0-15
D16-17 Q16-17 ——
D18-35 Q18-33 (- Q16-31
—_ Q34-35 ——
5912 drw14
Figure 14. 16-bit input to 32-bit output bus matching
D:17 16 15. . . . . . . .0
1st write |><|>q |
2nd write |><|>q |
Read
Q:35 34 33. ... .. .. 1817 16 15. . . . . . . ..

5912drw15

Figure 15. 16-bit input to 32-bit output with little endian and non-interspersed parity

D:17 16 15. . . . . . .. 0

1st write |>q>q |

2nd write NN |

\

Q35 34 33. ... .. .. 1817 16 15. . . . . . . .. 0

5912drw16

Figure 16. 16-bit input to 32-bit output with big endian and non-interspersed parity
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x16 — x32 INTERSPERSED

] - el i o ] x18 — x36
This configurationis similarto Figure 4, butin this case, onthe inputand the 16 — x32"
output, every 9" hitis skipped. Notice how external input bus D8-15 maps to BM W ow P
FIFOD9-16, external output bus Q8-15 maps to FIFO Q9-16, external output
bus Q16-23 mapsto FIFO Q18-25, and external output bus Q24-31 mapsto H H L H
FIFO Q27-34.
DO-7 s DO-7 QO-7 e Q0-7
D8 Q88—
D8-15 =t DO-16 Q9-16 [ Q8-15
D17-35 Q17—
Q1825 P Q16-23
Q26 ——
Q27-34 [ 02431
Q35 ——
—__— 5912 drw17
Figure 17. 16-bit input to 32-bit output bus matching
D:1716. . .9 8 7. . . .0
1st write M |
2nd write M |
X X
Q35 3. ..272625. . .181716. . . 9 8 7. . . . . 0

5912 drw18

Figure 18. 16-bit input to 32-bit output with little endian and interspersed parity

D:1716 . . . 9 8

7. ...0
1st write |
2nd write |

X X X

Q35 34. . .272625. . .181716. . . 9 8 7. . . . . 0

5912drw19

Figure 19. 16-bit input to 32-bit output with big endian and interspersed parity

7
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x8 — x32 INTERSPERSED

This configuration is similar to Figure 1, butinthis case, onthe output, every "8 —> x32"
9" hitis skipped so when the bytes are written in they will map directly to QO- BM W ow P
7,Q9-16, Q18-25, and Q27-34. Notice how the external output bus Q8-15
mapsto FIFO Q9-16, external outputbus Q16-23 mapsto FIFO Q18-25, and H H H H
external output bus Q24-31 maps to FIFO Q27-34.

X9 — x36

DO-7 = DO-7 QO-7 freef> Q-7
D8 Qs F———

——1 D9-35 Q9-16 [ Q8-15

Q17 f—
Q18-25 [ Q16-23

Q26

Q27-34 (e Q24-31

Q35

5912 drw20

Figure 20. 8-bit input to 32-bit output bus matching

1st write

2nd write

3rd write

4th write

/

Read

Q:3 34. . .2726 25. . .181716. . . 9 8 7. . .. .0

5912 drw21

Figure 21. 8-bit input to 32-bit output with little endian and interspersed parity
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1st write

2nd write

3rd write

4th write

1
A

Q3 34. . .272625. . .181716 . .. 9 8 7. . . . .0

5912 drw22

Read

Figure 22. 8-bit input to 32-bit output with big endian and interspersed parity
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FLAG OPERATION

Whenimplementing the Bus Matching feature, the read and write operations
willfunction slightly different fromthe normal Non-Bus Matchingmode. The user
needs to be aware that a single write cycle to the FIFO will not equal a single
read cycle from the FIFO. In other words, the number of writes to reads is
dependentuponthe configuration ofthe inputand output bus widths, and vice
versa. Thefollowing pages willillustrate the differences between the read/write
cyclesand status flags of Bus Matching versus Non-Bus Matching mode.

The Bus Matching configuration determines howthe datawill be written/read
fromthe FIFO. Inax36-in to x18-out configuration, each 36-bit word written
into the FIFO will require two 18-bit read cycles to send the 36-bitword to the

outputregister. The FIFOreads on 18-bitboundaries. The same methodology
applieswhenthe inputbus s greater thanthe outputbus. Inthe case ofax9-in
to x36-out configuration, in order for a valid read operation to take place four
9-bitwrite cycles mustfirstbe executed.

Anotherissueis functionality of the status flags. Status flags are notasserted
the same way as in the Non-Bus Matching mode. The diagram below shows
the relationship between the empty flag and the read/write cycle. Inthis case
the two 18-hit words are first written into the FIFO and the empty flag will be
asserted after the second write cycle, notthefirst. Itwillbe deasserted afterthe
36-hit word has been read out.

welk N A1 N A NS N N S

¢tENHW

l«— DS —>« tDH | tDS »«— tDH
18-bit word™ 18-bit word(")

XXX

r—{SKEW1

m

’<—tENS H%tENHa]ﬁ

EN NO OPERATION
—1A
Qo - Qs3s 0x000000000 or the last data read out of the FIFO® 36-bit word®
F tREF | ‘* tREF
EF
5912 drw23
NOTES:

1. The two 18-bit words are the first words written into the empty FIFO. It will take two read clock cycles (after the last WCLK cycle plus trer) before EF will go HIGH.
2. tskew1 is the minimum time between a rising WCLK edge and a rising RCLK edge to guarantee that EF will go HIGH (after one RCLK cycle plus trer). If the time between the
rising edge of WCLK and the rising edge of RCLK is less than tskewi, then EF deassertion may be delayed one extra RCLK cycle.

3. After MRS, output register is reset to zero.

Figure 23. x18-in to x36-out Bus Matching Two Write Cycles and Empty Flag Timing (IDT Standard Mode).

© 2019 Renesas Electronics Corporation



BUSMATCHING WITHIDT FIFOs IDT APPLICATIONNOTE AN-265

Hereisadiagramthatshows ax36 bitintox18-out configuration. Notice now
the write operationtakes only one clock cycle towrite a 36-bitword. However,
now itwill take two read clock cycles to read the 36-bitword, at 18-bitboundaries
per RCLK. The full flag will go HIGH after two RCLK cycles instead of one.

WCLK L

+— tENS —>|+-tENH->
WEN
DS —>j+—1DH—>
Do - D3s r 36-bit word(") W ><><><><><><><><><

[+——tSKEW1——>
RCLK h / R N N

[« tENS > - tENH >
REN
—ta—r —ta
Qo - Q17 Old Data in Output Register ‘ 18-bit word T 18-bit word

o tWFF

[+ tWFF>|
[==¢]

5912 drw24

NOTES:
1. The 36-bit word is the last word written to make the FIFO full.

2. FF is updated synchronous to the rising edge of WCLK. It will go LOW after the write operation (plus twrF). If skew between RCLK and WCLK is less than tskew1, updating FF may
be delayed one extra WCLK edge.

3. tskew1 is the minimum time between a rising RCLK edge and a rising WCLK edge to guarantee that FF will go HIGH (after one WCLK cycle plus twrF). If the time between the
rising edge of the RCLK and the rising edge of the WCLK is less than tskewi, then the FF deassertion may be delayed one extra WCLK cycle.

Figure 24. x36-in to x18-out Bus Matching Two Read Cycles and Full Flag Timing.
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The Bus Matching feature also affects the programmable offset flags. For
example, PAF will go LOW when 2D-m words are written into the FIFO fora
x18-into x36-out configuration. D is the density of the FIFO and mis the user

words written into the FIFO, where nis the user programmable offset value.
Below is the timing diagram of the programmable offset flags as well a chart
showing whenthe offset flags will be asserted.

programmable offsetvalue. Similarly, the PAE will go HIGHwhenthere are 2n+1

I S N N N N N

1
EN

le—— tPAFA
2D-(m+1)or less words in FIFO

2D-m words in FIFO

2D-(m+1) words or less in FIFO
tPAFA

5912 dwas

NOTES:
1. m = PAF offset.
2. D = Maximum FIFO depth.

Figure 25. x18-in to x36-out Bus Matching Asynchronous Programmable Almost-Full Flag Timing.

PAF
RCLK
REN
Minimum numbeﬂ
Configuration words to assert PAF
X9 to x36 4D-m
x18 to x36 2D-m
x36 to x36 D-m
%36 to x9 D-m
x36 to x18 D-m
WCLK

|

l

tENS:

; _m/w

<>tENHj4

2n+1 words in FIFO(")
2n+2 words in FIFO®)

2n words or less in FIFO(")
2n+1 words or less in FIFO2)

EiENS tENH;l

5012 drw26

PAE gn v:ords";n Ies‘s in FIFF(I)S()) "
—tsKeEw2 PAES
RCLK
REN
Minimum numbtﬂ Minimum numbeﬂ ’i‘og;sle standard mode
words to assert PAE words to assert PAE 2: For FWET mode. '
Configuration (Standard Mode) (FWFT Mode) 3. n = PAE offset.
X9 to x36 4n 4n+1
x18 to x36 n 2n+1
x36 to x36 n n+1
x36 to x18 n n+1
x36 to x9 n n+1

Figure 26. x18-in to x36-out Bus Matching Synchronous Programmable Almost-Empty Flag Timing.
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The Bus Matching feature also affectsthe halfflag. Forexample, the half flag
goesLOWwhenthe device is halffull for Non-Bus Matching Mode. Thatis, when
there are D/2 + 1 words in the FIFO, where D is the density of the FIFO.
However, this will not be the case for Bus Matching mode. For instance, ina
x18tox36 configuration, itwilltake D + 1 words assertHF LOW. Thisis because
wearewritingin 18 bitwordsinstead of 36, and thusittakes twice as many words
tofillthe FIFO. The timing diagram below shows each write cycle will write an

18-bitwordintothe FIFO. Thus the number of words to make the FIFO half full
will be twice as much as for Non-Bus Matching Mode.

Thefullflag will be affected the same way as the half flag. Thatis, it will take
twice as many words (or write cycles) for the full flag to be asserted in x18 to
x36 configuration. The table below shows the number of writes ittakesto assert
the half and full flags for differentmodes and configurations.

tENH
<« tENS 4
WEN
<*'IDS*l tDS—>|
['tHF D words or less in FIFO(1)
D+1 words or less in FIFO@)

HF D words or less in FIFO()
D+1 words or less in FIFO@)

D+1 words in FIFO(1)
D+2 words in FIFO(2)

|e——tHF—|
RCLK / \_/—\_;W
tENS »<«tENH
REN
-~ tA —»
Qo-Qss Old Data k 36-bit word
5912 drw27
Minimum number_of Minimum number_of Minimum numbe&f Minimum numbegf
words to assert HF words to assert HF words to assert FF words to assert FF
Configuration (Standard Mode) (FWFT Mode) Configuration (Standard Mode) (FWFT Mode)
X9 to x36 2D+1 2D+2 x9 to x36 4D 4D+1
x18 to x36 D+1 D+2 x18 to x36 2D 2D+1
x36 t0 x36 241 B2 x36 10 36 D+1
x36 to x18 241 Ry x36 t0 x18 D+1
X36 to x9 241 B2 X36 to x9 D+1
NOTES:

1. In IDT Standard Mode D is the maximum depth of FIFO.
2. In FWFT Mode D is the maximum depth of FIFO.

Figure 27. x18-in to x36-out Bus Matching Half-Full Flag Timing, Table and Full Flag Table.
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INTERSPERSED PARITY

Although SuperSync Il FIFOs do not contain any parity checking hardware,
the FIFO buses are wider to accommodate parity data through the FIFO. The
IP pinonthe FIFOisrelated strictly to the programming of the flags and relates
to howthe external data buses align with the FIFQ internal registers. Inabus
matching applicationwhere the flags are programmed, the interspersed parity
mode will likely need to be used to load valid data and not the parity data into

IP =1

35 34. . .27 26 25 .

the PAE and PAF offset registers. The following diagrams showwhich bits are
valid withand without the interspersed parity.

IP is only effective during offset register programming via the
parallel data input port and offset register reading via the parallel data
output port. IP does not effect words being written into or read from
the FIFO memory as data.

.181716 . .. 9 8 7. . . . .0

External Bus OxDE OXAD OXBE OXEF

35 32 31 .

Contents of

OxDEADBEEF

PAE/PAF Register

The parity bits 8, 17 and 26 are ignored.

IP=0 35 32 31 .

External Bus

OxDEADBEEF

Contents of

OxDEADBEEF

PAE/PAF Register

5912 drw28

Figure 28. The relationship between external bus and internal offset register
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1st Parallel Offset Write/Read Cycle
D/°35<ﬁ_ Q195017 D/Q8 D/QO
s \4 y EMPTY OFFSET REGISTER (PAE Non-Interspersed
el 17/16/15/14(13[12|11(10/9 | 8|7 | 6| 5| 4| 3| 2| 1 ¢ Parity
«<3++X]17)X|16]15/14/13]12/11[10]9 X 8| 7| 6| 5] 4] 3] 2| 1 [« Interspersed
)f f Parity
# of Bits Used ——
2nd Parallel Offset Write/Read Cycle
D <+— D/Q1
/Q35 " Q19 D/Q17 D/Q8 D/QO
I v FULL OFFSET REGISTER (PAF) v Nonnterspersed
oo s 17|16|15(14|13{12{11[10|{9 | 8| 7| 6| 5|4 |3 |2 | 1 [+ Parity
-2+« X[17[X|16/15/14[13[1211[10| 9 X[ 8| 7| 6] 5| 4] 3| 2 [1 [« Interspersed
)5 T Parity
# of Bits Used
IDT72V3640/50/60/70/80/90/100/110 — x36 Bus Width

5912 drw29
Figure 29. Parallel Offsets with x36 Bus Width
1st Parallel Offset Write/Read Cycle
. D 1D-7016 Data Inputs/Outputs D/QO
D‘I/gtf;arallel Offset Write/Read Cycle * EMPTY OFFSET (LSB) REGISTER (PAE) Non-nterspersed
¥ D/Q16 Data Inputs/Outputs D/QO 16[15/14[13]12[11/10|9 /8|7 |6 | 5|4 3|2 |1 [* Parity
* EMPTY OFFSET (LSB) REGISTER (PAE) 1615 [14|13|12/11/10| 9 8716 |5| 4] 3| 2|1 % Interspersed
Non-Interspersed D/Q8 y 7 Y Parity
16(15/14|13|12111|10/9 |8 |7 |6 |5 |4 (3|2 |1 ¢ Parity # of Bits Used ——!
161514 (13|12/11]10| 9 8|76 |5|4|3|2|1 < Interspersed 2nd Parallel Offset Write/Read Cycle
Parity D/Q17
p/as # of Bits Used 1 v +D/016 Data Inputs/Outputs D/QO0
EMPTY OFFSET (MSB) REGISTER (PAE)
17
17
2nd Parallel Offset Write/Read Cycle
D/Q17 3rd Parallel Offset Write/Read Cycle
y D/Q16 Data Inputs/Outputs D/Q0 D/Q17
* FULL OFFSET (LSB) REGISTER (PAF) ¥ Dia16 Data Inputs/Ouiputs D/go
(LSB) . (PAF) FULL OFFSET (LSB) REGISTER (PAF)
16 151413 121110 |9 /8|7 |6|5|4| 3|2 |1
1615 Ha hah2 1 kol 870654 321 16 1514113 121110 |9 /8/7/6|5[/4[ 3|2 |1
161514131211 10| 9 8/7/6/5/4/3/2]1
D/Q8
D/Q8
4th Parallel Offset Write/Read Cycle
D/Q17 p/q16
v ¥ Data Inputs/Outputs D/Q0
FULL OFFSET (MSB) REGISTER (PAF)
17
17
IDT72V3640/50/60/70/80/90/100 — x18 Bus Width IDT72V36110 — x18 Bus Width

5912 drw30

Figure 30. Parallel Offsets with x18 Bus Width
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1st Parallel Offset Write/Read Cycle

D/Q17D/Q15 Data Inputs/Outputs D/QO

EMPTY OFFSET REGISTER Non-Interspersed
16(15(14(13[12|11{10|9 |8 |7 (6| 5|4 |3 | 2| 1 4 Parity
16/15(14|13|12(11|10| 9 8|/7|6|5|4| 3| 2|1 < Interspersed

D/qs # of Bits Used J Parity

2nd Parallel Offset Write/Read Cycle

D/017D/Q16 Data Inputs/Outputs D/Qo0

FULL OFFSET REGISTER
16/15/14/13|12|11/10/{9 |8 | 7|6 |5 |4 3| 2| 1
16/15/14|13/12|11/10| 9 8/7/6/5/4|3/2]|1

D/Q8

IDT72V263/72V273/72V283/72V293— x18 Bus Width

1st Parallel Offset Write/Read Cycle
D17, 16 Data Inputs/Outputs D/Qo
EMPTY OFFSET (LSB) REGISTER Non-Interspersed
16/15(14|13/12|11/10/ 98|76 |5|4| 3|2 | 1 |4 Parity

16/15(14|13|12]1110| 9 8176|5432 & Interspersed

-

-

D/Q8 #ofBitsUsed — 2 Parity
2nd Parallel Offset Write/Read Cycle
D17 16 Data Inputs/Outputs D/QO
EMPTY OFFSET (MSB) REGISTER
18|17
18|17

3rd Parallel Offset Write/Read Cycle
DIQ17D/Q15 Data Inputs/Outputs D/Q0
FULL OFFSET (LSB) REGISTER
16/15(14/13/12|11|]10/9 /8 |7 /6|54 (3| 2| 1
16(15/14(13|12(11(10| 9 8|7/6/5/4(3|2]1
D/Q8

4th Parallel Offset Write/Read Cycle

D/Q17D/Q15 Data Inputs/Outputs D/Q0

FULL OFFSET (MSB) REGISTER

18|17
18(17

IDT72V2103/72V2113— x18 Bus Width

5912 drw31

Figure 30. Parallel Offsets with x18 Bus Width (Continued)
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1st Parallel Offset Write/Read Cycle 1st Parallel Offset Write/Read Cycle
D/Q8 D/Q D/Q8 D/Q
EMPTY OFFSET REGISTER (PAE) EMPTY OFFSET REGISTER (PAE)
8 7 6 5 4 3 2 1 8 7 6 5 4 3 2 1

2nd Parallel Offset Write/Read Cycle
D/Q8 D/Q0

EMPTY OFFSET REGISTER (PAE)

2nd Parallel Offset Write/Read Cycle
D/Q8 D/Q0 16 15 | 14 | 13 | 12 11 10 9

EMPTY OFFSET REGISTER (PAE)
16 15 | 14 | 13 | 12 1 10 9

3rd Parallel Offset Write/Read Cycle
D/Q8 D/Q0

EMPTY OFFSET REGISTER (PAE)

17
3rd Parallel Offset Write/Read Cycle 4th Parallel Offset Write/Read Cycle
D/Q8 D/Q0 D/Q8 D/Q0
FULL OFFSET REGISTER (PAF) FULL OFFSET REGISTER (PAF)
8 7 6 5 4 3 2 1 8 7 6 5 4 3 2 1

5th Parallel Offset Write/Read Cycle
D/Q8 D/Q0

FULL OFFSET REGISTER (PAF)

4th Parallel Offset Write/Read Cycle 16 15 14 13 | 12 " 10 9
D/Q8 D/Q0

FULL OFFSET REGISTER (PAF)

6th Parallel Offset Write/Read Cycle
16 15 | 14 13 | 12 11 10 9 D/Q8 D/Q0

FULL OFFSET REGISTER (PAF)

17

IDT72V3640/50/60/70/80/90/100 — x9 Bus Width IDT72V36110 — x9 Bus Width

5912 drw32

Figure 31. Parallel Offsets with x9 Bus Width
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1st Parallel Offset Write/Read Cycle 1st Parallel Offset Write/Read Cycle
D/G8 D/QO

EMPTY OFFSET REGISTER

D/Q8 D/Q0

EMPTY OFFSET REGISTER

8 7 6 5 4 3 2 1 8 7 6 5 4 3 2 1

2nd Parallel Offset Write/Read Cycle

D/Q8 D/Q0
2nd Parallel Offset Write/Read Cycle EMPTY OFFSET REGISTER
I /Q
pras plao 16 | 15 [ 14| 13 |12 | 11| 10| 9
EMPTY OFFSET REGISTER
16 15 14 13 12 11 10 9 3rd Parallel Offset Write/Read Cycle
D/Q8 D/Q0
EMPTY OFFSET REGISTER
19 18 | 17
3rd Parallel Offset Write/Read Cycle
D/Q8 D/Q0
4th Parallel Offset Write/Read Cycle
FULL OFFSET REGISTER D/Q8 DIQO
8 7 6 5 4 3 2 1 FULL OFFSET REGISTER
8 7 6 5 4 3 2 1
5th Parallel Offset Write/Read Cycle
4th Parallel Offset Write/Read Cycle Dias Diao
D/as D/ao FULL OFFSET REGISTER
FULL OFFSET REGISTER 16 15 14 13 12 1 10 9

16 15 14 13 | 12 1 10 9

6th Parallel Offset Write/Read Cycle

D/Q8 D/Q0
IDT72V263/72V273/72V283/72V293*— x9 Bus Width FULL OFFSET REGISTER
19 | 18 | 17
x9 to x9 Mode
¥ of Bits Used: IDT72V293*/72V2103/72V2113— x9 Bus Width

14 bits for the IDT72V263 12
15 bits for the IDT72V273
16 bits for the IDT72V283
17 bits for the IDT72V293
18 bits for the IDT72V2103
19 bits for the IDT72V2113
Note: All unused bits of the
LSB & MSB are don't care

All Other Modes
# of Bits Used:

13 bits for the IDT72V263
14 bits for the IDT72V273
15 bits for the IDT72V283
16 bits for the IDT72V293
17 bits for the IDT72V2103
18 bits for the IDT72V2113

# of Bits Used:

10 bits for the IDT72V3640
11 bits for the IDT72V3650
12 bits for the IDT72V3660
13 bits for the IDT72V3670
14 bits for the IDT72V3680
15 bits for the IDT72V3690
16 bits for the IDT72V36100
17 bits for the IDT72V36110
Note: All unused bits of the
LSB & MSB are don't care

Figure 31. Parallel Offsets with x9 Bus Width (Continued)
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