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« Parameter and port declaration
« Functional specification

TANT S

Destination is specified by wdst port
Next page for the detail

wreq —»
wack +—|
wdst

wdata

clk —»|
reset —>|

b P =
—
. ‘ Mo fRELEL
B = A TH
Parameters
. . Name Description Default value
FIFO_controller is 1-in-N-out data router (N=PORTS) WIDTH Data bit width 16
Data on wdata port is stored and transferred to rdata[destination] port PORTS Number of ports 4
SELWD wdst bit width $clog2(PORTS)
DEPTH FIFO depth 16
Ports
Name Dir. Bit width Description
FIFO_controller valid[0] porto clk n |1 clock
'«—— rready[0] - -
rdata[0] reset In 1 Reset - active High
rvalid[1] } port1 wdst In SELWD Destination port
rready[1] )

m rdata[1] wreq In 1 Write request
rvalid[2] port2 wack Out 1 Write acknowledge
ready(2] wdata In WIDTH Write data to be stored
rdata[2]
rvalid[3] port3 rvalid Out PORTS Read valid
rready(3] rready | In PORTS Read ready

« Functional specification

1.
2.

daceelera
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Data on wdata port is stored when both wreq and wack are High

Port wdst indicates destination port of data

— For example, If wdst[1:0]==2'b00, wdata transferred to rdata[0], if
wdst[1:0]==2'b01, to rdata[1]

Write data wdata should be routed to correct port based on wdst

The order of data transfer should be guaranteed for same read
port but no ordering rule between different read ports

Once wreq is asserted, it should be asserted until wack is
asserted

Ports wdst and wdata should be stable while wreq is asserted
until wack is asserted

When valid read data is available for the port n, rvalid[n] is
asserted along with rdata[n]

Once rvalid[n] is asserted, it should be asserted until rready[n] is
asserted

Once rvalid[n] is asserted, rdata[n] should be stable until
rready|[n] is asserted

. Port rvalid[n] should be asserted only when valid data is

available for the port n

. Once data is written, the data should be driven on the destined

read port and rvalid[n] should be eventually asserted

2023/06/22

3 5 [ Y Uy I

wdst X OB YA ZX 3 ) D B &R NN 7,55

ack

data X 00 XD 02X D3 Y04 )05 X 08 X201 X722 08 X727 09 X,

X0 ST Aoo ¥

walid{1]
meady[1]
rdata1] X005 06 X
valid[2]
meady[2)
rdata[2] X2 X Xo8 X,
rvalid[3]
w23y _____________ < OO
rdata[3] XD1 Y XD3Y, X D7 Y.

Implementation notes:

12. Design has FIFO per read port

13. When FIFO is empty, pop data from FIFO should not occur

14. When FIFQ is full, push data to FIFO should not occur unless
pop occurs at the same cycle

L
LL

Functional specification

1. Data on wdata port is stored when both wreq and wack are
High

2. Port wdst indicates destination port of data

—  For example, If wdst[1:0]==2'b00, wdata transferred to rdata[Q], if
wadst[1:0]==2'b01, to rdata[1]

3. Write data wdata should be routed to correctyort based ol
wdst

4. The order of data transfer should be guaranteed for s cal Description Type Spec Reference
read pon but no Ordenng rule between different read pon Data transfer wdata should be routed to correct port based on wdst value assert #3
. . y . (Da )
5. Once Wgeq is asserted, it should be asserted until wack is m The order of data transfer should be guaranteed on same read port assert #
asserte
wvalid[n] should be asserted only when there’s outstanding transaction for this port assert | #11
6. Ports wdst and wdata should be stable while wreq is " -
" N wdata is written, it should be eventually driven on rdata port assert | #12
asserted until wack is asserted
. . . ) . Indicate wdata is written for all read ports or not cover #, 42
7.  When valid read data is available, rvalid[n] is asserted
along with rdata[n] Indicate rdata is driven in all read ports or not cover #7,#11
e . . . H tr cti tstandi h t
8.  Once rvalid[n] is asserted, it should be asserted until oW many lransactions are outstanding In each por cover
rready[n] is asserted \ dg/ Once wreq is asserted, it should be asserted until handshake completes (wack is returned) assume | #5
9. Once rva"d[n] is assel’ted, rdata[n] should be stable until L Once wreq is asserted, wdst should be stable until handshake completes (wack is returned) assume #6
rready[n] is asserted Once wreq is asserted, wdata should be stable until handshake completes (wack is returned) assume | #6
10. Port rvalid[n] should be asserted only when valid data is Once rvalid[n] is asserted, it should be asserted until handshake completes (rready[n] is returned) assert #8
written Once rvalid[n] is asserted, rdata[n] should be stable until handshake completes (rready[n] is returned) assert #
11. Once data is written, data should be driven on read port, Combination of handshake signals such as ~wreq & ~wack, ~wreq & wack, wreq, ~wack and wreq & wack, | cover #1,48
rvalid[n] should be eventually asserted ~rvalidn] & ~rready(n], rvalid[n] & ~rreadyn], ~rvalid[n] & rready[n] and rvalid[n] & rready[n]
Implementation notes: FIFO Overflow If Full signal is asserted, push should not be issued unless pop is asserted assert | #14
12.  Design has FIFO per read port FIFO Full condition | Indicate FIFO Full case ocours or not (# of outstanding data reaches to FIFO depth) cover #14
. FIFO Underflow If Empty signal is asserted, pop should not be issued assert | #13
13.  When FIFO is empty, pop data from FIFO shoul al Pl s pop
14.  When FIFO is full, push data to FIFO should not occur

unless pop occurs at the same cycle
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clk

reset \

symb iseen:

push & “symb_idone & datain==symb_data

— symb_idone:

symb_iseen THigh

pop

symb oseen:

dataout #

pop & symb_idone & “symb_odone & dcnts==

symb odone:

symb_oseen TCHigh

symb_data

symb_iseen dcnts:
symb. idone (push & ~symb_idone) T +1
symb_oseen [ (pop & “symb_odone) T -1

Assume: symb_idone |-> Sstable(symb_data)

|
|
symb_odone L i i i l
A

dents 0 X1 X2 X 1X 2

(D 0 Assert: symb_oseen |=> dataout==symb_data
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FARL AR ADBFIZF VI T HEE

AWALD [\ [\

AWREADY TRLURAF o)L T B IZAWLENZwinfor[n].len| 2R &
F—AF v 1 JLTOHT— 5% $Fwinfo[n].beats| 2R 77

s 54 L R R B [Zwinfo[n].len&winfo[n].beats% Lt
WREADY winfo[n].len:

o AWVALID && AWREADY TAWLENZ &7

BREADY Winfo[n].beats:

80 7777777, WVALID && WREADY && !'WLAST T+1

BVALID && BREADYTO

winfo[0].adone

winfo[0].len 7777

winfo[0].ddone

BVALID |->

(winfo[wbindex].adone &&
winfo[wbindex].ddone &&
winfo[wbindex].len == winfo[wbindex].beats)

winfo[0].beats

winfo[0].adone

winfo[1].len 77777

winfo[0].ddone

winfo[1].beats

sk 5 1 I+ — IVREEDHFIEL TIEFEA L

dceelerd) 2023/06/22

SYSTEMS INTIATIVE



RWEDIEICTEBLTFIVY

AW\/;ACLL[E T\ aw_trents | AIFEEDSATRFLADZETRT
AWREADY 7 % aw_seen BRI EDSAMTRLURRIBLI-CEETRT
AMD g aw_done | BIEHROSAFFELREBMET LIcc e nd
::’:Z:-E; | aw_len BEIME DS A 7L ADAWLENZ#7F
WREADY 7 dw_trents | AIZFEDSAMT—2DERY
WLAST 2 dw_seen | BRIERRDTAFTF—SHEENTHIZEETT

BVALID

BREADY 7
BID 7

dw_last BREAERRDIAT —EDRBEDE—FTHEHEETT

dw_done | BIEXRDIALT IR TLIZCLERT

dw_beats | BRIIXRDTA T —ADAIE—FBZEREL TLNEMNETRT

symb_trcnts

yme- AT —ADHREBEDE —rEREB ICBRICZFLRAF Y RILE T (XEEEA, C)
. ST —ADHREDEEF (dw_last==1) [ZRFLI-AWLENDfE & T —RER:% 3 # LK
aw_seen (aw_done && dw_last) -> (aw_len==dw_beats)
aw_done

aw_len 7

dw_trcnts

AWVALIDA 7 Y —rEn - BFICBRICT—2F v RILR T (£35EB)
SARTEL ADERER (aw_seen==1) [CAWLEND{EE T —RERE & LB
(aw_seen && dw_done) -> (AWLEN==dw_beats)

dw_seen
dw_last 7PbZ9""(’*)bt§§%’l?’é?—g:):'v*)bbﬁlﬁlﬁ(:ﬁﬁ
dw done ;'vji AWLEN®D{E LT —2EnE A RILIHE S IEWLASTAHigh, 272515 & [dLow
- (aw_seen && dw_seen) -> ((AWLEN==dw_beats)==WLAST)
dw_beats A

BRFI2  Zp—< LRI DTH—avELTOHEATAE
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EIZTEFEBLTFIVY

ij;:; T/ aw_trents | AIZFEE DSAMTPRLAMNETRT
AWREADY 7 [ ¥ aw_seen BRI ERDTAMTPRURBIBLI=CEFTRT
s aw_done | AR RO 7 L AEMAET Li=c L7
::&Lj; \)/( aw_len BEIRDZFA 7 RLADAWLENZ R 77
WREADY 7 ; dw_trents | RIZEEDSA T —EMERT
WLAST Z dw_seen | BRI EDSA T —EADEERTHAEEFTT
BVALID dw_last BRI EDSA T —ADREDE—FTHILETRT
BREA;; dw_done | BREERRDIAT—ENETLIZCEETY
dw_beats | BIHEDSAFT—2DAE—FBFEELTVNIIERT

symb_trents

aw_trents

aw_seen

aw_done

aw_len 7

dw_trents X
dw_seen / \
dw_last / \
T
dw_done / [JLJ
dw_beats 0 i o) a0 22X 3 X

B2 Jr—< LRIEDOTH—ar L THDAEHTEE

daceelera
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AT —BDREDE—MRERFCBECTRLRF Y RILFE T (EEEA, C)
AT —EDHEDERERF (dw_last==1) [LRFLI-AWLENDEE T — 2R M E L8
(aw_done && dw_last) -> (aw_len==dw_beats)

AWVALIDWN 7 H—bSn - BFIZBRICT—3F v R ILEE T (X 5EB)
SARTEL ADERERE (aw_seen==1) [CAWLEND{EE T —RER X F L
(aw_seen && dw_done) -> (AWLEN==dw_beats)

ZELRAF o RILEEZ T i
AWLEN0)1"ET<‘:T—’5'$1:J£§5UJ\HLiﬁAliWLASTb\H@h £7355; 8 [ELow
(aw_seen && dw_seen) -> ((AWLEN==dw_beats)==WLAST)
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BRE TR CU T IILAA LTF Y9 HEch

WVALIDWZ Y —hEN =B ICZPELAF P RILIE T (EECA)
ZTOFDOE—FERTFELIZAWLENDEMNZELWME S XWLASTZ 7Y —k
AELEND{E LY /NELMZE FWLASTEZ 7 Y —kRL7%LY

(WVALID && winfo[wdindex].adone) ->
((winfo[wdindex].len==winfo[wdindex].beats)==WLAST)

AWREADY 7

AWID 77
AWLEN 77

WVALID

FELRAFYRIVEEZR LT E5T—3FvRILLEFEITH:
ZORF R TOEEHIFAWLENLLT
(WVALID &8& AWVALID && waindex==wdindex) && ((AWLEN==winfo[wdindex].beats)==WLAST)

\‘IVREADY ///‘{,/.9«,/'/9’// 7
WLAST ZZ%

BVALID
BREADY

WVALIDAZ Y —brSn BT FL R F v JLERBHIE: (A£5B,C)
ZTOBEDOE—MUIRKREEHLUT
(WVALID && !winfo[wdindex].adone) -> (winfo[wdindex].beats <= MAX_BURST_LENGTH)

BID 777 772 %

winfo[0].adone

AWVALIDA T H—bSN BT —3F v LI T (X FEB)
AWLEND{E (X ERiE 20—
(AWVALID && winfo[waindex].ddone) -> (AWLEN==winfo[waindex].beats)

winfo[O).len 7%

winfo[0].ddone
winfo[0].beats

AWVALIDD 7Y —bESN-BFICT—2F v R ILEITE: (LFEC)
AWLENODEIFXZ DEF R TOEREH L E

(AWVALID && !winfo[waindex].ddone && winfo[waindex].beats>0) ->
(AWLEN>=winfo[waindex].beats)

winfo[1].adone

. A A A A A A9 7,
winfo[1l.len 7777777777777 /4442222222222

winfo[1].ddone

winfo[1].beats

winfo[n].len:
AWVALID && AWREADY CAWLENZ %7

winfo[n].beats:
WVALID && WREADY && !WLAST T+1

BVALID && BREADYTO

waindex 7/

wdindex 7

777 Y 77
EEDFHIFIELTEYZaL—a ot

wbindex 777/
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ACLK

AWVALID / \

AWREADY 7

-— RS ITHFIZRGE

BEE

AWID 7
AWLEN 7/

WVALID

WREADY /¢
WLAST ZZ%

BVALID

BREADY 2 (l¢dt
8D 777

vir_awlen | 770477

winfo[0].adone

winfo[0l.len 7%

winfo[0].ddone
winfo[0].beats
winfo[0].vdone

winfo[1].adone

winfo[1llen 7777777777777/

winfo[1].ddone
winfo[1].beats

winfo[1].vdone

waindex 77777/

wdindex /77777777

wbindex

Eapui ]!
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— E L Y
[ZFTvD 9 HEdub
FA R RUZANKEATEE (T RURET —INEFOZS . ERO7 RLAIEIR
4 M —=IWETUIESZES. 1 E—NETV7RUAFvRILDEHRZ{RTE

R DWVALIDA T H— SN FBFICTRLRAFrRILER T (EFEA)

ZTOROE —FIERFLIZAWLENDEMNELLME S FWLASTEZ 7S —k
AWLEN®D{E LY INELMEE [FWLASTZ 7 H—hRL7AELY

(WVALID && winfo[wdindex].adone) ->
((winfo[wdindex].len==winfo[wdindex].beats)==WLAST)

1E—FB OWVALIDO 7 H—rSN I BFICAWVALID: 7 —HBAsE:
AWLEN==0725WLAST% 7% —k, AWLEN>07Z5WLASTIE 7 H—k L7
(AWVALID && WVALID && winfo[wdindex].beats==0 &&waindex==wdindex) ->
((AWLEN==0)==WLAST)

2E—FB LB QOWVALIDA 7 H—h S 1-BF:
ZDRDOE—MIERELIZAWLEND EZ L
(WVALID && winfo[wdindex].beats>0) ->
((winfo[wdindex].len==winfo[wdindex].beats)==

WLAST)

1E—FB OWVALIDA 7 H—bEN B ICFRLAF v RILKBASE: (£52B,C)

REDAWLENZE AL, WLASTA 7 H—hrEN TS5 E(E, [REEAWLEN==0(Z%#3
WLASTA 7 H—hrEN THELMEE & [RFEAWLEN>OIZHI%I

(WVALID && winfo[wdindex].beats==0 && !winfo[wdindex].adone) -> ((vir_awlen==0)==WLAST)
winfo[wdindex].len|Z{R ZBAWLEND{EZ R F

AWVALIDN T Y —rENT-BICT—2F v RILETHMER T (XE5B,C)
AWLENDEF{RFEAWLENIZ—ET 5 L5515
(AWVALID && winfo[waindex].vdone) -> (AWLEN==winfo[waindex].len)
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RINREHRESETLVOIERDETE

« EFEIZCOINIEEWET OCaOTHRITICKBLIR—FR ALY

L=l VEBROBMOREBEOIATRITN S, £ DS
EHIHBEEL TN BN ELR—

SINRZEZICSE TS T OV P ESRORE

oY)

Qv i ” a Property. (Verbose) (axldlle_dm.c.nxI4Ile_dmcc_chInnn_Imermpt_mse_only_dma_dorj Engine: deepest j
Scope Effort A Type Signal Notes Depth: |Top 6 effort signals LI Depth: |7-26 !
axidlite_dmac.axidlite_dmac_chk.ast_interrupt_rose_only dma_done [1001] Confirm co. N
= Top 6 effort signals 120] g s
|_D 23.2% axidlite_dmac.wr_state 3 ?
D -D 16.2% axidlite dmac.o_intr ”0_5 [ -
14.8% axidlite_dmac.s_active
10% axidlite_dmac.dst_length |
100 | 09

8.84% axi4lite_dmac.bresp_cnts
8.71% axi4lite_dmac.axi4lite_dmac_chk.dma_wr_length “

-D | Depth: 326 (46s) 90 | o8

p = axidlite_dmac 84% [ .
23.2%  Register wr_state 804 |

2 o7

16.2% Register o_intr
14.8% Register s_active

. . 10% | Register dst_length hk.dma_wr_length 704 [
depth:n-1 depth:n 88¢%  Reaimer breip cnts 8 -ttt os

4.75% Register set_length ._dmac.bresp_cnts 04 |

2.77% Register o_psiver | 05

1.98% Register intr_en .._dmac.dst_length 50 “‘
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