$5933 OB/

H*x:

—\ S5933 [I&5 I A P2

= S5933 WIEZS | 55 Ui 8 P3 ~P7
=\ S5933 )5 ¥ 5 ) EE BR R T P8 ~P12
g, S5933 K] PCI Fig & P13~P21
Tis PCI BB AETAraRA P22~P27
75+ ADD-ON Rk fEar frandd P28~P33
+. ADD-ON J& £k i) =Fh TAE 3K P34~P43
AN EEFSHNESE P44~P49
s FPGA IR 2541 P50~P52
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—\ $5933 K4 HI TR

5933 JZ AMCC 22 ) A=/ )3k PCT 2 By s 4545 PCT AV 2. 1 htAS, S5933 Jfit —Ff
PIEREEC: PCT MR, AMERZEE (Add-On interface) FIAMERLEAAAEL CES %K
FEfit#s nvRAMD T (LI 1, Mo, PCT Sk M5 PCT MEAIE, BUE ARG 5k
Dy RAEAG A E T (R RGN FI kX $5933 BEATEC &), AMEMZH 1 (Add-On
interface) 5 7 B2 I 2 1EH: . AL EEANHHME R L1 (Add-On interface ).,

> AEE%SQ - PASS THRU ADDRESS >
pCl
BUS
: > ADD-ON
: Sl < INTERFACE
H ” S| PASS THRU DATA |t !
= 8 .
: = e il [— :
el N—— | SELECT &
Ko R | CONTROL
£ ] a4 fem—|  MALBOXES | !
w5 !
Iy [ t— BUFFER iy !
|
i & Mux: o o :
i R " | FIFO | | purreRs & LATCHES [ DATA BUS
|
l EHGFZ&E|
) EEHFTE !
- Bt s |
: |
: |
: |
- i — |4 CONTROL y STATUS &
: R b ": INTERRUPT
|
|

PCl Bus Master (DMA}Transfer Counters . ¢

nvRAN INTERFACE

Bl 559358~

S5933 WINZFAE 7 AW R4, PCT FLE A fran I MHRAEZF AE a2 . KT PCT IC & % A7
axdl, e LAy, wTRLHY S5933 A nvRAM [k fA%S 40h~T7fh (byte) AN, MALEAFH
2 nvRAM B 4% nvRAM (K5l 00h FR#cH S FFh I, S5933 441 B 27 47 s 5 NBGAME . #
VEZF A 20 T~ $5933 [R] ADD-ON 42 H R4 AR IC BRI A3, anrh sl Ras A, 4%
PG5 AEERAEZ AT, N PCT BT i IR Ar a4, PRk PCT #AE 35 17 ds 4l (PCI
BUS OPERATION REGISTERS), Hitil>h PCI #/E 27 /£ 283l (BASE ADDRESSO) I 25 15 2%
Pl ; 1y AN ADD—-ON 42 19 1) (R A 25 A7 s 41, Pk Ay ADD-ON 5t 2 #5125 4745 2H (ADD-ON BUS
OPERATION REGISTERS), 1jjln]f¥) 35 47 %% 1 ADD-ON #2 [1 _F {1155 £k ADDR[6: 2] k4% .

#
=
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S5933 HIEZE5| {55 Ui 8
S5933 15| {55 an K 2:

FPCl 2.1 Local Bus

55933
Control

55933
PR etk | -On Bus
i Ra# ——]» Control
— s SysRST | —|w
P cosia DaE ol f—w Add-On Dala Bus
] — coespzow SELECTD
ADRJE) 55933
o R EE[OM Register
—— e RO# ACCESS
FRAMES VN
::= DEVSELS
il — Rovae PTATHE ——
ol —f» RO PTELRSTE >
i —— oL PuMi o |— e Pass-Thru
FTEE[E:0] Controlf
ST PTADRN =: Access
=:= LoCKS FTaR —f-
FrRove Wif——
i — remn
] — P renre ROFIFO# .
o — seere WRFIFCD =: Direct
FIFO
ROEMPTY Acoass
WRFLILL :=
EA[15:0] Byte Wide
EQ[7-0] t: ConfiglBI0s Opt.
—— P mooe
—P eemmsns Mff——f» Serial
— P shv erowsc. —j¢ Config/BIOS Opt.

&2

55833 Sigmal pins

2 A S (PCT2. 1 Local Bus), FT-[H 5V PCT Hfifliftds:, HiaE
B3 PCT HAifEAH N5 BRI W] . S5933 A & il J&—A> PCT Whislif i %, #785¢40 48 PCI
WM LA PCT Bk B, 1551 % PCT MY M R AL PR .

1) PCI R&k¥:Of55 (PCI Local BUS)
G5 | fE5RE | U
CLK I 33Mhz PCT [ 4f. PCT &gk LIFTA 1S 5 LA CLK Y L THAY
RST# I CEDAERSS
AD[31:0] 1/0/S PCT Huhl/Hiis 2k .
C/BE[3:0]# | 1/0/S PCT A& M 75t . £E PCT ki bk 5 4079,
XEES H kAR e B A mEdR A, FE7Z
REf5 5o
C/BE[3:0]# Command (during address phase)
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HTRfA
LA

10 3%

105

TR

N

eRiiA e
1Pftes s

N

N

[N RE

fic & 5

s —2 A%
XUk A 3]

1P fitias 4k
11 1 frfitds 5 FIERL

= = 1 = = OO O O O O O O
— = = OO OO = = = OO O O
= = e e = R = T U S e i s I S S e B e
S = O = O = O = O O =IO = O

PAR

1/0/Z

R AEHE B S e — NI RR I, BE RS A
RN EE Beh IRDY#A R e — DI B, s
YA A A 5 PAR, £EEAZ 5 IR Edls Be b TRDY#
AR IR — AR, TSIk AR IR Eh A R
{55 PAR.

FRAME#

1/0/7

JHHWE T . SRk B IRE), IRIHAL S LG
CHESE KA TR 5 RS ] CEA R R4
INACIDR

IRDY#

1/0/7

A L LY Y
AT TRDYAZE W] 82 I A BEOK 1 2477
bR 050

TRDY#

1/0/7

HARMES L5 5o A0S I HARSKEN, 4 H briE# 58
JRCS TS B (Bdafeil) I, SRk

STOP#

1/0/7

H AT 2% STOP#H 5 & e B E i PR Hisc o

LOCK#

HT AR B IS, LOCKEAT 2N, W] - e M
T H AR . S5933 FEAEN HARBE&AIN, nl LA T
#BUE; S5933 FEM N ik, ABEBIUE H AR .

IDSEL

WGBSR RS 5 o PCT RERAE YT 0] — MR L
AP IR N ik ¥

DEVSEL#

1/0/2

BERIEFE S 2 D H AR B PR b 2 e+ H O
I, AR S .

REQ#

AR, 2 PCT 2k B — AN Ao B2 i 4
N, HRMAES . A PCT B &AL
REQ#IEEH PCT M2k Mk s,

GNT#

SR IUVF. 1 PCT Sk B R T SR B R N B %o

PERR#

1/0/2

AR AR . R T K.

SERR#

0C % th

ARG AT A H T JR5)) SERRELUR 77— MR

INTA#

0C % th

thidr A, S5933 FFEL iy ML, HRHES .
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2)

3)

HATECE S A nvRAM 5% EEPROM #2 11
WA TN E S5933, AN @ BIOS I, #NZy S5933 4N HiAT nvRAM Y
EEPROM 205 /5 A4 BB 4T nvRAM =% EEPROM (5 -4 FU/IN . S ks feier, T Hitk
AT D AP LS F & . B 4T nvRAM B EEPROM o 4 7] LA F AT24C01.AT24C02.
AT24C04., AT24C08. AT24C16 2%,

5% fFokA | Ui

SCL 1/0/7 Serial Clock. H#:4:2IH 4T nvRAM 5 EEPROM [¥) SCL 5|
18

SDA 1/0/7 Serial Data/Address. FEL#4%] nvRAM 8¢ EEPROM [f] SDA
S

SNV I P AN HRAT nvRAM B EEPROM.

RS AMEIFAT (byte-wide) EEPROM
FEATERE /BIOS 5 H nvRAM B EEPROM #: 1

(=85 oA | 3]

EA[15:0] | 1/0/Z P IFAT nvRAM 8% EEPROM (3l 26515, MHbhE 0040h
£ 007Fh FHTA7 $5933 MRLEE B ¥ EIFAT nvRAM
ok EEPROM [ 75 &85/ k) 128bytes, A A 64K bytess
2 S5933 R ATHCE S I, BA[7:0148 4 PCI incoming
mailbox 4, byte 3 (Hl Add-On outgoing mailbox 4,
byte 3) HdfNLL, FAS A&k . Wik S5933
Ry s S PCIL incoming mailbox 4, byte 37~
A5 PCT Hibrisy, Add-On Jm i 48 nl DL I 77245 PCT &
G W, 4 S5933 HEHATHCE WL I, [FI, EA1S
A PCT to Add-On FIFO J#i#5 a5 (FRF), EA14 Bh Add-On
to PCI FIFO ¥45nis (FWE),

Signal Pin Add-On outgoing Mailbox
EAO/EMBO Mailbox 4, bit24

EA1/EMB1 Mailbox 4, bit25

EA2/EMB2 Mailbox 4, bit26

EA3/EMB3 Mailbox 4, bit27

EA4/EMB4 Mailbox 4, bit28

EA5/EMB5 Mailbox 4, bit29

EA6/EMB6 Mailbox 4, bit30

EA7/EMB7 Mailbox 4, bit31l

EAS8/EMBCLK Mailbox 4, byte 3 load clock

ERD# 0 ¥R IFAT nvRAM 5% EEPROM 324555« ERD# FHARAR =i, 44
PN S5933. I 5 HHFATHLE SCL B 52 AH 4
S5933 10 5,

EWR# 1/0/7 ¥R IFAT nvRAM 5% EEPROM 515 5 o EWRE FHARAZ =i, %4
Pt $5933 5 A FF4T nvRAM B, EEPROM. Itf5 5 5 H4TAC
B SDA {55 A — $5933 10 B i,

EQ[7:0] 1/0/Z P JEIFAT nvRAM B EEPROM F%HiE gk 4 S5933 #:HiAT
B E O i, 45 S5933 BLE N PCI T #%, EQ4. EQ5.
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| EQ6. EQ7 I

4) ADD-ON M FHFBIIHMGET

55 fF9RA | W
DQ[31:0] | 1/0/7Z ADD-ON HirHfi 1 £k .
ADR[6:2] |1 THAEAS T ) bk R 2k
ADR[6:2] WAL
00 0 0 O ADD-ON Incoming Mailbox Reg. 1
(%R PCI Outgoing Mailbox Reg. 1)
0 0 0 0 1 ADD-ON Incoming Mailbox Reg. 2
(%R PCI Outgoing Mailbox Reg. 2)
00 0 1 O ADD-ON Incoming Mailbox Reg.3
(%R PCI Outgoing Mailbox Reg. 3)
00 0 1 1 ADD-ON Incoming Mailbox Reg. 4
(%R PCI Outgoing Mailbox Reg. 4)
0 0 1 0 O ADD-ON Outgoing Mailbox Reg. 1
(%R PCI Incoming Mailbox Reg. 1)
0 0 1 0 1 ADD-ON Outgoing Mailbox Reg. 2
(%R PCI Incoming Mailbox Reg. 2)
00 1 1 0 ADD-ON Outgoing Mailbox Reg.3
(%R PCI Incoming Mailbox Reg. 3)
00 1 1 1 ADD-ON Outgoing Mailbox Reg. 4
(%R PCI Incoming Mailbox Reg. 4)
01 0 00 ADD-ON FIFO #2111
0 1 0 0 1  PCIRLKFE®RASHIE
01 0 1 0 ADD-ON Pass—Thru ik
01 0 1 1 ADD-ON Pass—Thru %4
0 1 1 0 0 PCIRZEwAEHIL
0 1 1 0 1  ADD-ON Mailbox #%/i JRZ
0 1 1 1 0  ADD-ON Aiyaiilar 4725
0 1 1 1 1  ADD-ON #&ifil/ RS 7 4%
1 01 1 0 PCLE&ERSAEIEE
1 0 1 1 1  PCLEZ&kERAEIEEE
BE3#(ADR1) | I Byte Enable 3(32—bit mode) or ADR1(16 bit mode)
BE[2:0]# I Byte Enable 2 through 0
SELECT# I % HL S Fri%k ADD-ON interface
WR# I Write strobe.
RD# I Read strobe.
MODE I Hodn B 2 DQ B8 Bk %, 32bits wide (MODE= 1K H
), 16bits wide (MODE= HLF) o

5) H#EFIFO UiR5|B (DIRECT FIFO Access Pins)
DIRECT FIFO Access f5'5{# S5933 W FIFO wJ LLfaj Fup s 15 295 1), 4
SELECT#. RD#. WR#. ADDR[6:2] ( ADDR[6:2] = [01000b] i) [AFE AT LA Al 2] S5933
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6)

7

W FIFO, {84 Fif DIRECT FIFO Access {5 5 Vj i) FIFO B 5, Uf-Ab il S AN 75 B SELECT#-

RDEZEAF 5 LA
5% fF528M | 3
WRFIFO# I Write FIFO.,
RDFIFO# I Read FIFO.
WRFULL 0 Write FIFO Full.
RDEMPTY | 0 Read FIFO Empty.

BEEZEOS[M (Pass—Thru Interface Pins)

55 AR | B

PTATN# 0 Pass—Thru Attention. PTATN# A HL PR R 1I-E MLV ]
Pass-Thru Interface 2@ S5933 pIhvetd, iy H.,
$5 1K Pass—Thru B¥s 27 f s AL L8

PTBURST# 0 Pass—Thru Burst.

PTRDY# I Pass—Thru Ready.

PTNUM[1:0] | O Pass—Thru Number. 8754 {7 H Pass—Thru #eA/EX N
Base Address Register. 1 PTNUM[1:0] = 00 ft3 Base
Address Register 1. Base Address Register 1~4 ¥
FLARME 75 B 1565 21 S5933 (1) EEPROM Bt & b5 v

PTBE[3:0]# | O Pass—Thru Byte Enable.

PTADR# I Pass-Thru Address. fE PTATN#A3 %4}, ADD-ON J&ufii&
BT EAIC PTADRY, S5933 Hisx fUARXS T kMl (Base
Address Register) [ HhEFS &4 H 258 5146 DQ L

PTWR 0 Pass-ThruWrite. {& PTATN&AT RGN, # PTWR 24 my i ~F,
MRS Pass-Thru il F 748, k2, WEFER
TN Pass—Thru s &7 2%,

A45| (System Pins)

59 fFaRM | 3
SYSRST# 0 System Reset. PFHHMLENL reset MIZEpPHH, IfES
5 PCI MR P AN 2 o
BPCLK 0 Buffered PCI Clock. PCI SiZkIBh (K22 phdi i .
IRQ# 0 WSS . S5933 ikt Add-On 211 184 .
FLT# Float. A5 BAK, S5993 KA ki iz

#
=
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S5933 J BiuiZ 8 i) i B 1R T
JR 3 v )
fHL 1: 5933 B & PCT 2k MR £, JF H. $5933 HF—> FPGA, fff 18 {5 77 2L FIFO,
Mailbox il Pass—Thru. I FPGA /1) 10 AL, ] LAt Pass-Thru %45, S5933
55 FPGA [ 1l & 3.

€] 3t MODE {3 54/ Hi 5P 26755 $5933 Add—On 2 LB 55 i by 32bits, SNV 4%
= HLST- 6 7% $5933 AN B ATHC B 5 F ) SELECTH(5 5 3G L - 46 7% S5933 /K i 4% FPGA
YEH, PTBE[3:0]#35 47 H: 5] FPGA R/RERIA Pass-Thru 34 56 32bits.

11T S5933 R A — 4 Hd B4k DQ[31:0] 4% FIFO. Mailbox Ml Pass—Thru 3£,
FPGA AAZ{RAE RISV AN A 7 AL FHGHIRA, 4 F FIFO.  Mailbox #
I, FPGA J&E#575, S5933 JEM 7, 1M Pass—Thru 411 S5933 & 445, FPGA M
J7o X T FIFO. Mailbox #2H, FPGA MRZ G EMIAMIE. 1E FPGA 151 FIFO 1
i), 7% S5933 J# il Pass—Thru Vj[i] FPGA i, FPGA W #7{5* FIFO [I51n), i FH AL &
28 DQ[31:0], WiLY Pass—Thru, % Pass—Thru {5 5¢HLLE, FHEE VIR FIFO $2
. 7F FPGA 1j 7] Mailbox HH[E], #7 S5933 1 id Pass—Thru Vi) FPGA I}, (T Mailbox
A JE T LA (2 2 AN PCT IR, FPGA 7] LA S . Pass—Thru, 45 Mai 1box
W E5e LG, FPGA T3 Pass—Thru.

2402
|G
iy [
LA by
55933 WEFIFO# FPGA
FIF WEFULL
O FDFIFO# >
FEDEMETY I
AD[51:0]
DO[s10
CEE[5:07% e
PAFR w*:
L PERR# Asyn-10
3 FL#
FRAME# :
I SELECT#
- TEDT# =
=, DEVSEL# ~+
ig?:f;; FTATH#
iy PTEURST# g
ETREDT#
%{,{# Pass-Thim ETHUM[L0] =
EEOH PTADR#
GHT FIWE {5
ETEE[S.0
TN T s A
IR
ETERET
BFCLE
MODE
— |¥30
ENW
FLT#

K 3 S5933 B F 1
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M 2: S5933 it & PCT Mk ik 4%, I H S5933 4% Ji FPGA, — J FPGA 1 [T {85
J53C FIFO. Mailbox il Pass—Thru, %} FPGA {# Fi# {5 J7 2 Pass—Thru. S5933
5 FPGA ME: 1 M 4.

24C02
2 é
i fn ¢
SELEE | - UREIFOR FPGA FPGA
FIFO WERFUILL D
ﬂ EOFIFO#
EOEMPTY
{4
AD[3L Y PEind
B .'D] DoM31:0] @
CEE[30]# = 4
P&ER. —Wu
- PFRR# Asyn-10 o
5 SERR# .
Bl Fraves = Fl F2
 [RTVH
= TEDY# e
E DEVSEL# = [rA A YA
ig%?; PTLTH#
IDSEL PTRURST# |
K PassThru Moo
ass-11mm ;
e [ FTHULTE]
REQ# Q PTWH.
G2 FTRE
INTA# _Mﬂ >
IR0
SVERST
BPCLE
LIDDE
—— V_S_I]
SHY
FLT#

K 4 S5933 il & 2

K| 4 th MODE 15 S 4MIC - 7 S5933 Add-On 42 B 5 55 4 32bits, SNV 4%
i P R S5933 A ERATINCE S FT, SELECTHMS S421% Hi T~ 26 715 $5933 7Kz 4 FPGA
e, PTBE[3:0]#%A A %43 FPGA £ nERIA Pass—Thru %4 75 J&F 32bits.

{i% F1 ) Pass—Thru Wi 7F Base Address 1 _In, F2 ) Pass—Thru B 7E Base
Address 2 b, a2 S5933 it PTATNS MG HLE, Jf H PTNUM[1:0] 4 “00”
i, S5933 ML Pass-Thru 5 F1 M#15; 4 S5933 #iH PTATN#A{EHF, FFH.
PTNUM[1:0]% “01” I, S5933 #ifiid Pass—Thru 5 F2 ili{5 . 7£ F1 5 F2 Z [a) B
—AMES 2 BUSY, M F2 #iiti®) F1, 4 S5933 ifiit Pass—Thru 5 F2 ilfEIt, F2 %
th BUSY A & i 2) FL, S5 AR . LS ] DUANEE BUSY 55, 1 FL
WARGZ B K Pass—Thru & 755 F2 1845t ek 2 [FEE H 1.

M 4 Hrl U Y, FLORTF2 JEHBREN 4 43 DQL31:0], ADR[6:2] . PTRDY#,
PTADR#. %5 PTRDY#. PTADR##Z LfrefPH, PABGEEHIE S L HBIAH k& . Fl
(FZARFIEGL 1 2254 K, F2 AT Pass—Thru, JERA] PTNUM[1:0]3%E$¢ F1 5k F2
[¥] Pass—Thru 211,

XFFL R, X JLME 5 KSR U
DQ[31:0] = write FIFO data WHEN ( WRFIFO# == true ) ELSE
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write Mailbox data  WHEN( WR# == true ) ELSE
write Pass—-Thru data WHEN( PTATN# == true AND PTNUM[1:0] ==
“00” AND PTADR# == false AND PTWR

= ‘0’ ) ELSE
X” 77777
ADR[6:2] = Mailbox address WHEN( WR# == true OR RD# == true ) ELSE
X “2¢” WHEN (PTATN# == true AND PTNUM[1:0] == “00” )ELSE

“«pr
PTRDY# = Pass=Thru JRZHL™ LI WHEN (PTATN# == true AND PTNUM[1:0] ==
“00” )ELSE
“«pr
PTADR# = Pass=Thru JRZHL™ LI WHEN (PTATN# == true AND PTNUM[1:0] ==
“00” )ELSE
“«pr
X F2 K, XJLME S RS H U T
DQ[31:0] = write Pass—Thru data WHEN( PTATN# == true AND PTNUM[1:0] ==
“01” AND PTADR# == false AND PTWR
== ‘0" ) ELSE
X” 7777”7
ADR[6:2] = X “2C” WHEN (PTATN# == true AND PTNUM[1:0] == “01” )ELSE
“«pr
PTRDY# = Pass—Thru IRZAHLAEKI(E WHEN (PTATNE == true AND PTNUM[1:0] ==
“01” )ELSE
“«pr
PTADR# = Pass—Thru IRZAHL“AEKI(E WHEN (PTATNE == true AND PTNUM[1:0] ==
“01” )ELSE
“«pr
fE0L 3: S5933 lL'E PCT &k k4%, JFH S5933 $— v FPGA,  FPGA A I8 A% 7
3 FIFO. Mailbox il Pass—Thru, Wi FPGA ) 10 JIAUEH], W LI Pass-Thru
F+pi, S5933 L FPGA 3 104 R I&] 5.

] 5 1 MODE 15 5 B -2 78 S5933 Add—-On 32 V44 55 5 4 32bits, SNV 3%
LAV S5933 A ERATINC B S FT, SELECTHMS S421% Hi 126 /1% $5933 7Kz 4 FPGA
W

7 S5933 FCE A PCT W A&, 52/ 5 bk fise/ 5 S 25 /7 2% JLAEAE Add—On
iy ), B LK S 25 A7 28 (K E L Al L Mailbox 8% Pass—Thru 4545 FPGA, 4R )5 H-1E
15 S5933 A ArA /7 7  Add—0n #2115 A\ S5933.
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24202

=
2
Lo e
5933 v FPGA
WEFULL
FIFO » EThicA =
FDEMDTY >
AD[EL0] :
CEER0J# M
PAR MI
PERF# Asyn-10 BTl
gl SERF# -
al | FranmE: -
I iy SELEL T#
E TEDYH ==
=l | DEvsm
STOPH
EALS/FEF
Iﬁ:-uscm.K# Add-On EAL4FWE ;
S bua [gswamm
Ef:;: Mastering EQS/FRCH
o Control EQHFWCH
T AN FAVAYAYLY
I TATHE
PTEURSTH
|} EIEDY
Pass-Thru — -
o
EQq
SYSRST
ELCLE
MODE
= W50
SHI
FLTH

K 5 S5933 #ilFd 3

2. PCB fiZkHIEIN

7E PCB fiiZkitl, B AE PCIAIE, BRT PCI CLK {55 LA e 15 5 s 5
(S SR E), i LSRN A5 5 U T BRI —F, 59— P58 ke Tt, Arbixt
BRI AZk: %) S5933 £ PCI S £ IFIREAS 32 {7 45 A5 5 I i KIS K TS
& 1500mil, 64 A74 A5 5 I B s 5 3% £k K BE fe KA 2000mil, PCI CLK (K JE K
2500mil+/-100mil, WERAGK LI L2 S8 LI . DL E ST AT KRS 2R B2 AR
(SCF A RN, BEATEIER ORI B B AT K ™A Bk . TR
LK K F, PCl AL ER AR, 8 PCl CLK AR MK — &, —Bsm A S
A, T 6 PCIATLM— Ml 1.
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H
®
-
-
-

K16  S5933 [ PCI Al £k fl-+
7E PCI $Hks R f52p, HWAMES PRSNTL Fl PRSNT2 B E—F, ML
AR AR AN S WX AR LR R DURCRIIRE. HARS SR

0 KRFS, 1R
PRSNT1 PRSNT2
0 0 EERS
0 1 15W
1 0 25W
1 1 7.5W

wadl
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IR S5933 i PCI B &

PCT Wi B DA Z0 = 2% 5 B AN b - nvRAM B, EEPROM [#) 40h~7fh (byte), LIMELE
R, H S5933 INARE] PCT BLE A A7 4%, W SRANIMERCLE O F 8E AME R E O Hutik 00h
H3E & FEh, S5933 INZRBRIAE B 2 PCT FL'E % /7 4%, K JCiLs L FIFO Ml Pass—Thru TAE
J53o PCI it & P A7 B AEVH BN IMZE PCT R e vFEEML UG i), PCT Bvis i & A 27
i) PCT L& %7745 PCI BLE T /A8 Aiin FIE 7,

PCI Configuration Space Header

31 24]23 16115 817 0o
DEVICE ID VENDOR ID 00
STATUS COMMAND 04

CLASS CODE REV ID
HEADER TYPE =0 LATENCY TIMER CACHE LINE SIZE

BASE ADDRESS REGISTER #1
BASE ADDRESS REGISTER #1

BASE ADDRESS REGISTER #2
BASE ADDRESS REGISTER #3
BASE ADDRESS REGISTER #4
BASE ADDRESS REGISTER #5

RESERVED = 0's 28
RESERVED = 0's 2C

RESERVED = 0's 34

RESERVED = 0's 38

MAX_LAT | MIN_GNT [ inTeRRUPTPIN_ JIIEINTERRUPT LINEJR 3¢

LEGEND

’_‘ EPROM IS DATA SOURCE (READ ONLY)

I:l CONTROL FUNCTION

. EPROM INITIALIZED RAM (CAN BE ALTERED FROM PCI PORT)

%'l EPROM INITIALIZED RAM (CAN BE ALTERED FROM ADD-ON PORT)
’—| HARD-WIRED TO ZEROES

Note: Some registers are a combination of the above. See individual sections
for full description.

K7  PCI BCE T A4 04

VENDOR ID (HER R ID) FHEH S5933 ¥4 10E8h, MHAEHEH & nvRAM fi#% 040h~041h
PEAE G PN E ID S F 28] PCT hill WA AU R, RHEFRA— Mo, Wik
A AN, FTLLA R e —AME, BEAZES TS LA R E .

DEVICE ID (¥4% ID) L HLIB% S5933 ¥k 4750h, IHAH S & nvRAM fw#% 042h~043h
MIME 7 oG . B8 1D J5)_E B3] AMCC A ] L WG FR/E R AL 7 1D F1ik £ 1D W —
MNIRSFEF TS T — .

COMMAD (s 77 f£#%) L HU(E 0000h, %54 [ PCT Vil RE ) o et &2
Wi 3 1/0 2% [ BRAF it s 2 R UG 1) o THEEHLATE L PCT B 2R3 3 A7 45

STATUS CIRZA 4748 ) L HI{H 0080h, 7 T PCT S ZkAH S5 Ko TIHE LT E L PCT
B LA A4 o

REV ID (HiA ID) _EHiI 4% S5933 ¥4 0000h, JHLAE#EY E nvRAM fhi#% 048h M8 7 75 «

CLASS CODE (32445 ) |- H i 4% S5933 14224 FFO000h, BLAE #% 4™ FE nvRAM {w# 049h™4Bh

wadl 13 W 2006-12-19



(A7 5

CACHE LINE SIZE (Cache 17 %27 4748), 7E S5933 HE{FIRAE 00h, ANHEMMS .

LATENCY TIMER (ZEiRSERF#) L4 S5933 ¥k 00h, IH{E 4L nvRAM fiF% 04Dh
B G o IR E N 2408 LT PCT AT By Jil (1) e /N

HEADER TYPE (14 ¥R A 25 4728 L a4 S5933 BEh 00h, HLAE Y E nvRAM {W %S 04Eh
PUMERE G . BRI /AR bit7=0 R A R IR, HIAH 2 DIRER %

BIST (N'E A A Ar4%) L HIl B S5933 14 00h, JLAEHEP & nvRAM fWFs 04Fh [1{H
ViE

EXPANSTON ROM BASE ADDRESS(J™ Ji& BIOS Fkhhil 75 47 2% ) I HL I 4 S5933 15 4 00000000h,
EAE B nvRAM 4% 70h"73h [FE 5 i -

INTERRUPT LINE (FR Ik 25 /7 a%) L HE A 4% S5933 ¥ A FFh, BEAE %S & nvRAM {WES 7Ch
(MEE o . T 27 28 ] TSI Th R IR PCT rp Wi i o A0 el 30 o BR423 1 28 (K IS AN BTN
B, 76 PCIREErR, IXNAFAESHE 00h 45 OFh it Hh ki I 28 1) TRQO %1 TRQ15, {1 FFh %
N “TCIERE”, {H 10h 2 FEh {5 .

INTERRUPT PIN CrhWr5| 75 f74s) bR S5933 524 01h, BLAEHEY & nvRAM s
7Dh (B A 5 . ff 01h 3] 04h %t T PCT fA b Wi sk 51 INTA#4S INTD#.

Min Gnt CIFAE) PSR 47 2% LN #E S5933 ¥4 00h, IBLAE Y & nvRAM fw#% 7Eh
PUEFE G o XA T Aras SR WAL, FaAMERR R EETRL BN s, el
¥ PCT AR T BURF 2 A CLLIA BN IOPERED) o IXAME R /R B 75 77 B2 A9 R Be(LL 250ns
), 00h (RN AR B A A K

Max Lat (PRSGZIEK) b HLRHE S5933 #2h 00h, MHAEAEY /& nvRAM fhi#% 7Fh HI{EE
o MR RAATE “Z P Pin) PCT S (L 250ns #6184, 00h {HE /R~ w4 %F
IR A BEK

BASE ADDRESS REGISTER #0 X} . PCI 44 27 47 %% () Hutik, BASE ADDRESS REGISTER #1~
5 43 XTI 4 A Pass—Thru Ml iE R bt . e bl 2547 2840 THSTA LRI UG LI, DLy U e
Wi 77 X (1/0 BN AR AR B SRR /Ny 10 ByHbkSE FEFD 10 2% 1)
KRN, ARG HTHENLS AL, BRI RS % PCT Bl

748, nvRAM B¢ EEPROM [¥){hi#% 45h 5 S5993 bATHF ke X, 50 FIFO ANAEA T, 45h
()58 X E

Bit 7 Bus Master Register Access

0 B/ 5 M HEFN L/ B 75 A e A6 ADD-ON iy ], Bl S5933 42 31 4%
1 3/ 5 Mk A /5 o B2 A7 2 FUBEAE PCT S e], B S5933 2 M.  (default)

Bit 6 RDFIFO#, RD# Operation

0 [F 45 - RDFTIFO&F1 RD#FHAEALTRESS 5, S5933 HI PCT If - T ik 2 25040 o
1 SRR - S5933 ] RDFIFO#F RD& |- J1- ¥ fi & %t . (default)
Bit 5 WRFIFO#, WR# Operation
0 A48 - WDFIFOSF WD FHAEALTRERS 5, S5933 HI PCT I - T flnk 2 25040 o
1 Sb M - S5933 ] WDFIFO#F1 WD#t |- J1- ¥ fi & %t . (default)
Bit 0 Target Latency Timer Enable
0 Disable PCI Latency Timer Time Out — Will not disconnect with retry if cannot
issue TRDY in specified time
1 Enable PCI Latency Timer Time Out — Will be PCI 2.1 compliant

AMCC #2Alk—A~/NFE P NVBUILD. EXE nJ DLJ7 it = A i & S5933 (%, fr4l DOS T,

FEA AT DU R R 5 25 N SR AT nvRAM B8 EEPROMC 48R FFHL RT3 PCT -R4d A PCI

wdl %14 0 2006-12-19



RS . DL A A 21 an o] £ R
1) 7£ DOS #&7~#F % A\ NVBUILD. EXE [H]7=, 87t WINDOWS T XUifi NVBUILD. EXE. IR

N 8 T, FDGARBERESE R, [RIZEE NGRS T

“Load Memory Image” T M4 L HAT nvRAM 8% EEPROM A _F 3% 504,
AR bin BY. hex S0t

“Save Memory Image” HITHE4HTEHRAEASME, WAEHN. bin 81 hex SCff.

“Edit Memory Image” HT-1& S Nc & Hd -

“Write to Device” U4 HIHC S £ 5 N S5933 #MEH H: 4T nvRAM B¢ EEPROM.

“Display Memory Image” H 16 Ml {7 A fic & £ .

“Exit” #EHFRT.

Helcome to the Applied Micro Circuits Corp's
3593» Hon—Volatile Memory Buildert?
Copyright (c) 1994 by AHCC

[ Hain Henu 1

Save Hemory Image
Edit Hemory Image
Hrite to Device
Display Hemory Image

Exit

: i Builder Pr Alt-K1=ui
8  NVBUILD. EXE 3
2) ik “Edit Memory Image” SEEAIM|ZE, HILE 9.

wadl 15 L 2006-12-19



Helcome to the Applied Micro Circuits Corp's
3593» Hon—Volatile Memory Buildert?
Copyright (c) 1994 by AHCC

[ Edit Henu 1

Edit Other Configuration Registers
Edit Special Options

Exit Menu

AMCC Hon—VUolatile Hemory Builder Program UO. [Alt-K1=Quit
9 i TR

“Edit Base Addresses” ZEHLH T-%w’H BASE ADDRESS REGISTER # 1~5 ()@ E,
X PYAS L HE 73 5% B 4 A Pass—Thru 3l AL .

“Edit Other Configuration Registers” 2B T 448 ‘DEVICE ID”. ‘VENDOR ID’
LTI

“Edit Special Options” EHLH] g% S5933 /& 3/ M4 FIFO 445 2 15 H )
A, RVH AT EEPROM Hh 45h ) A 2% o
3) i “Edit Base Addresses” sgH|R[ZE, HILKE 10,

Helcome to the Applied Micro Circuits Corp's
3593» Hon—Volatile Memory Buildert?
Copyright (c) 1994 by AHCC

[ Base Address Henu 1
Passthrough  Hemory
Type Size HWidth Location Prefetchahle
[0 64 hytes
Address Disahled
fiddress Dizabled

Address Disabled

Address Disabled

Henu

& 10
R0 R, mE—ANEREEITACE, ABINCE “Base Address 17, s a)

wadl 16 1L 2006-12-19



%] “Base Address 1”7 [H|ZE, HELFE 11,

Helcome to the Applied Micro Circuits Corp's
3593» Hon—Volatile Memory Buildert?
Copyright (c) 1994 by AHCC

it Base Address 1

Base Address 1

Base Address Type Hemory I-0

AMCC Hon—VUolatile Hemory Builder Program UO.
Kl 11  “Base Address 17 Fif
T 3% “Memory ” £ “Base Address 1”7 B R|NEFE], #E£“1/0” U “Base Address
17 BLE R 10 200, A7k “1/07 [nl%, B 12,

Helcome to the Applied Micro Circuits Corp's
5593% Non-Volatile Memory Buildert
Copyright (c) 1994 hy AMCC

Base Address 1

Base Address Type Hemory Dizsahled

Hemory Size HOOOOBOOD 1 Ghytes
Press Fo for selection list
Pass Through Width [] Disable

MCC Hon—VUolatile Hemory Builder Program

K 12
Yerhfest “F5” LA 13,

wadl 17 T 2006-12-19



Helcome to
5593
Co

Base Address Type H

Hemory Size BEEDEODOR

[ Choose Base Address Size 1]

4 hytes
32 hytes
Z Khytes
16 Khytes
128 Khytes
1 Hhytes
8 Mbhytes
64 Hhytes
512 Mhytes

8 bytes

64 hytes
512 hytes
4 Khytes
32 Khytes
256 Khytes
2 Hhytes
16 Hhytes
128 Hhytes
1 Ghyte=

16 hytes
128 hytes
1 Khytes
8 Kbytes
64 Khytes
512 Khytes
4 Hhytes
32 Hhytes
Z3b Hhytes

Press F5 for selection list
Pass Through Width [] Disable

1 Ghytes

AMCC Hon—VUolatile Hemory Builder Program UO.

Kl 13

RDEFRBEIE 10 22 RN, ABlik “256bytes” A%, ML T 14,

Helcome to the Applied Micro Circuits Corp's

3593» Hon—Volatile Memory Buildert?

Copyright (c) 1994 by AHCC

Base Address Type Hemory

Base Address 1

Dizahled

Hemory Size [ 256 hytes

Pass Through Width 3 Disable
Press F5 for selection list

K 14

j:ﬁIjJﬁE “F5”

wadl

% 18 1T

L 15, e S 2T

[Alt—K1=0u
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Helcome to the Applied Micro Circuits Corp's
3593» Hon—Volatile Memory Buildert?
Copyright (c) 1994 by AHCC

it Base Address 1

Base Address 1

Base Address Type Hemory Dizabled

[ Choose Pass Through Width 1
Hemory Size 16-hits B-hits Disahle

Pass Through Width 3 Dizahle
Press F5 for selection list

AMCC Hon—VUolatile Hemory Builder Program UO.
Kl 15

PGB SR S8R, ABliE “32-bites” [IZE)G, FHZ—XIZEHIL A 16.

Helcome to the Applied Micro Circuits Corp's
3593» Hon—Volatile Memory Buildert?
Copyright (c) 1994 by AHCC

Base Address 1

Base Address Type Hemory Dizabled

Hemory Size [ 256 hytes

Pass Through Width [J 32-hits

Is this information correct? ¥

“AMCC Non—Volatile Memory Builder Program UM@.5:

K 16
FER 16 IS OL R, PHE— RPN 17,

%19 5T

[Alt—K1=0u
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Helcome to the Applied Micro Circuits Corp's
3593» Hon—Volatile Memory Buildert?
Copyright (c) 1994 by AHCC

[ Base Address Menu 1
Passthrough  Hemory

Type Size HWidth Location Prefetchahle
fiddress [0 64 hytes

L0 256 hytes  32-hits
fiddress Disabled
Address Disahled
fiddress Disabled

Henu

MCC Non-Uolatile Memory Builder Program UO.
K17

17 B, $i8H “Base Address 1”7 B&ECEF) 10 256, 5 256bytes [ 10
), JF BB AL TE N 32bites.
HAE L EP R R I E L
4) K 9w, 1% “Edit Other Configuration Registers” SEHAM|ZE, HILE 18,
[ Edit Other Configuration Registers 1
Uendor ID (Hex) IBEB Device ID (Hex)
Revision 1D (Hex) O
Class Code [Jj Device does not fit defined class codes
Sub-Class Code [ Hot fpplicable

Programming I/F (Hex) Hg Latency Timer (Hex) [

Multi-function? [ BIST Capahle? J

Interrupt Line (Hex) Interrupt Pin [| INTAR

Hinimum Grant (Hex) [ Maximum Latency (Hex) T
Expanzion ROM Size 2filojejnlelolll Hone — Dizabled

[FI101=Finished ————— [Esc1=fbor

AMCC Hon—VUolatile Hemory Builder Program UO. [Alt-K1=Quit
Kl 18
FEIRIE 18 SN, N LA “Vender ID” S, Fifi TAreM(i B e UG, 1%
Thaest “F10” #ik, S EoRmEE 9,
5) fER9 i, ¥ ““Edit Special Options”” ZEHi[nI%4:, HBLE 19,
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Helcome to the Applied Micro Circuits Corp's
3593» Hon—Volatile Memory Buildert?
Copyright (c) 1994 by AHCC

L Edit Special Options 1

Bus HMaster Comtrolled by Add-on? N

RDFIFO pin as enable to BPCLK control? §
MRFIFO pin as enable to BPCLK control? §

[F1801=Finished —— [Escl=Abort

19
s E 19 SEm, BT CAgniRgniE S5933 J& /M. FIFO 45 4F 275 H [l 5
X, FIEHEKERELR, %IhRER “F107 #iih, SR goRRIEIE 9.
6) ZULFTHAREEM, -9 Nk “Exit Manu” [HIZE)5, [RIFSEMR 8, fE3EM 8 F
TRAFEE LA DUS A, o n] Bt S5 N B AT S S A
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PCI M ZR¥RVES 473840 (PCI BUS OPERATION REGISTERS)

PCT ML HAE 2T A7 28354 16 4> DWORD 25474, Huht=[H] (10 or memory) 43HC7E BASE

ADDRESS

REGISTER #0 |, I NIl 20 fin. Xee&ras HAEh M@ PCT & .

Address Offset Abbreviation Register Name

00h
04h
08h
0Ch
10h
14h
18h
1Ch
20h
24h
28h
2Ch
30h
34h
38h
3Ch

OMB1 Outgoing Mailbox Reqister 1

OMB2 Outgoing Mailbox Reqister 2

OMB3 Outgoing Mailbox Register 3

OMB4 Outgoing Mailbox Reqister 4

IMB1 Incoming Mailbox Reqister 1

IMB2 Incoming Mailbox Register 2

IMB3 Incoming Mailbox Register 3

IMB4 Incoming Mailbox Register 4

FIFO FIFO Register port (bidirectional}
MWAR Master Write Address Register
MWTC Master Write Transfer Count Register
MRAR Master Read Address Register
MRTC Master Read Transfer Count Register
MBEF Mailbox Empty/Full Status

INTCSR Interrupt Control/Status Register
MCSR Bus Master Control/Status Register

D

2)

3)

4)

5)

wadl

K20 PCI MLt fias
Outgoing Mailbox ZfEasf] T PCT M4k L/ NEEIEML (s, 280 X3
Add-On ¥, Incoming Mailbox ] T-H® Add-On ¥ /N EEIR L4 F) PCT B4k | . FIFO
TAF A XA R, FHT PCT B Zk5 Add—On i (1) K AL B i A He
5 bk 5 748 MWAR, 4 S5933 2 PCT 28 e 45 ), PCT i 2R3 U 1) I 25 A7 28 A4
B o ] FIFO % M Add-On St f 6 3 PCT BERIT, A A7 2RI W 2548 1) PC
MLl REfL1%—/> DWORD 2l tb 25 A7 28 I 25 A 8 4, DUFRIR R —AMF
HWAEHE . EF A KA bits BRFE 0, BT LML L4201 LL DWORD 4
SVIE N
UL T A7 A MWTC, 4 S5933 O PCT s i MW 4 I, PCT Jsh £ty Uy ] ML %5 A7 s A4
BN IS b 27 47 4% MWAR Te4& —Al ], (b T A s RS
N BALRE R B i (bytes), LUFRRL%E—> DWORD ¥ b 27 17 4% (1 N 25 F1 8))
W4, UL FFAEA ) bit3~bit25 A 0 BN ARALILTE K, S5933 45 PCT M4k
Add—On =4 — . ML AR bit0~bit25 LA, bit26~bit3l
B S5933 AT LRFE A 0.
BeHbE T /745 MRAR, 4 S5933 4 PCT A2k M ik 451, PCT &2k 1y 1] I 25 A7 2% A4
B Yo JH FIFO JU8#E M PCT M A%3% 5] Add-On i, 257 880 A 2845 17) PC
ML A7l RRfE1%—/> DWORD s I 25 A7 28 I 25 H 8 4, LUFRIR R —AMF
NI R . IEEFAF RN bits BPRFFE 0, FTLALIEM I £ 201 LL DWORD 4
BV AT A A% MRTC, 24 S5933 2y PCT S Zk AT IR, PCT i &3 j il B A7 4 A
BN A 5 bl 27 47 4% MRAR e —Af ], b TS a AR s
N T BALE R B (bytes), BUFHRRL%E—> DWORD ¥ b 27 47 4% (1 N 25 F 8))
W4, UL FFAEA ) bit3~bit25 A 0 BN ARALILTE K, S5933 45 PCT M4k
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Add—On i/ A — A lro XA fFds ) bit0~bit25 W LS, bit26~bit3l
% S5933 A EREFA 0.

6) Mailbox Z¥WIR AP A4S MBEF, Haifias Hik, £F—bit Mm XU

7)

Bit Efzipan
31: 16 | Incoming Mailbox Status, F57/RIEAS Incoming Mailbox EL&#% Add—On
i E N, AHBA B PCT MZiiE . —A bit 40K Mailbox [)—A> byte,
AR bit A 1 RIREEA byte KR .
Bit31l = Incoming Mailbox 4 byte 3
Bit30 = Incoming Mailbox 4 byte 2
Bit29 = Incoming Mailbox 4 byte 1
Bit28 = Incoming Mailbox 4 byte 0
Bit27 = Incoming Mailbox 3 byte 3
Bit26 = Incoming Mailbox 3 byte 2
Bit25 = Incoming Mailbox 3 byte 1
Bit24 = Incoming Mailbox 3 byte 0
Bit23 = Incoming Mailbox 2 byte 3
Bit22 = Incoming Mailbox 2 byte 2
Bit21 = Incoming Mailbox 2 byte 1
Bit20 = Incoming Mailbox 2 byte 0
Bit1l9 = Incoming Mailbox 1 byte 3
Bitl8 = Incoming Mailbox 1 byte 2
Bitl7 = Incoming Mailbox 1 byte 1
Bitl6 = Incoming Mailbox 1 byte 0
15: 0 | Outgoing Mailbox Status, F§/~3-/> Outgoing Mailbox L& 4% PCI &4k

S G N, HEG P Add—O0n S BGE . —> bit /A% Mailbox [ byte,
FH—ADbit A 1 RKRHEA byte AWPIRE.

Bitld5 = Outgoing Mailbox 4 byte 3
Bitl4 = Outgoing Mailbox 4 byte 2
Bitl3 = Outgoing Mailbox 4 byte 1
Bitl2 = Outgoing Mailbox 4 byte 0
Bitll = Outgoing Mailbox 3 byte 3
Bitl0 = Outgoing Mailbox 3 byte 2
Bit09 = Outgoing Mailbox 3 byte 1
Bit08 = Outgoing Mailbox 3 byte 0
Bit07 = Outgoing Mailbox 2 byte 3
Bit06 = Outgoing Mailbox 2 byte 2
Bit05 = Outgoing Mailbox 2 byte 1
Bit04 = Outgoing Mailbox 2 byte 0
Bit03 = Outgoing Mailbox 1 byte 3
Bit02 = Outgoing Mailbox 1 byte 2
Bit0l = Outgoing Mailbox 1 byte 1
Bit00 = Outgoing Mailbox 1 byte 0

IR B IR S A7 A INTCSR, 254725 1 L B 24 00000000h, JH 25 A7 o8 % &
FEAL PCT MR TR BT 251, ARG L A5 A7 28 11045 2% bt W 24wy b W= AR g, A
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B A A O bit KIERR AT W, PR 6 A, ailh s B EER R 0.
AR EE 0. HAS Outgoing Mailbox B4,

FEA Incoming Mailbox

. H

(SN S
P& BT aAraRmgian FE 21,
Actual Inferr upt 4 Infermupt Selecion. ——
3 6423 2 1514 12 5 4 0| B
[ FFo and Endien Contal | [o] | | | | | | | |o] loaq] | value
AN
Infermupt 5 (RW)
Imerrupt Asseried (RO) En;arll:enadsoéjlgdn :
= aevrt (RAN D4-D0 Qutgaing Mailbax
Target Abort (RAWC) (Goes empty)
Master Abort (RAWC) — Dd=Enabls Intermupt
Read Transfer — D3-DZ=Mailbox 2
Complete (RANC)
. 0 C=Mailbox 1
Write Transfer _— 0 1=Mailbox 2
Complate (RANC) 1 D=Mailbox 3
_ 1 1=Mailbox 4
Incoming Maillax
Interrupt {RAWC) L D1-DC=Byte#
Qwigaing Maillax 0 D=Byt= 0
Inerrupt {RAWNC) 0 1=Bytz 1
1 D=3yte 2
1 1=3yte 3
[12-08 Incoming Mailboy (RW)
(Becomes full)
[112=Enable Intermupt
D11-D10=Maillaox
0 D=Mailbox 1
0 1=Mailoon 2
1 D=Mailbox 3
1 1=Mailbox 4
D3-Di=3yte #
0 D=Bytz 0
0 1=Byte 1
1 D=Byte 2
1 1=3yte 3

Interrupt on Write
Transfer Complete

Inermupt on Read
Transfer Complete

[ 21 INTERRUPT CONTROL/STATUS REGISTER (INTCSR)
INTCSR BEAN bit (K HA R S

Bit ik

31: 24 | FIFO and Endian #7

23 A, XN HEDIRSAL. Bt bit A 1R 1A Ak
PR AT, bmﬁtﬂﬁ%ﬁ bitl19 % bitl6 (KB HEEL,

22 TRE

21 HARBE & b . #E—N PCT R I, 24 S5933 44 ur ek ik
&I, 7 S5933 Kl F H bR % -, S5933 b E 1 Mk bit 45 PCI ik
PR, 51 B bit BHEAL bit 0, B 0 Btk bit AL bit
PR .

20 TR FE M. A PCT S JHIT, >4 S5933 4 i ik %
I, #EAA HAR BTN, S5933 BiE 1 4k bit 45 PCT &A=,
512 bit HEAIEbit 0, 50 B bit AL bit FPRE.

19 VAL IS TE BT BT o 70 AR B AT v, 25 130 U140 s 25 7748 MRTC 213X 0, S5933
UE 16 bit 45 PCT & A, 5 1 2tk bit ¥ E A7t bit 4 0,
50 |k bit AL bit FPRES.
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8)

18

EALIL SE RPN AR AR AT, 5 5 VS B A7 48 MWTC 23X 0, S5933
BUE 1 bit 45 PCI Mgk~ Arhr. 5 1 3tk bit B E A bit K 0,
50 F bit ANFEmLE bit FPIRE.

17

Incoming Mailbox 2% H1 W7 . AR A7 743 bi t12 3| bi t8 ATik Y Mai 1box
i Add—On 3 5, S5933 st E 1 M bit 45 PCT W&k L. 5 1 3
Hbit B EAMM bit 40, 50 Rk bit AZmtk bit FRIRZS.

16

Outgoing Mailbox 2875 HH KT o A ZF A7 45 1 bitd 3] bit0 FTiE M Mailbox
# Add—On ¥iiszhf, S5933 s & 1 M bit 45 PCT W&k=Erfll. 5 1 3
Hebit HEAL bit 40, 50 2k bit AW bit KRS,

15

At bit 5 1 AEREEARIESE U A

14

At bit 5 1 AR ARSI A .

13

IRE .

12

It bit B 1R Incoming Mailbox A%y P2 A= p KT

11:

10

Incoming Mailbox " HrERE, I 2bits MIMEIEFEIRS Incoming Mailbox
S YR . [00]b #E+% Incoming Mailbox 1, [01]b #+E Incoming Mailbox
2, [10]b ##E Incoming Mailbox 3, [11]b %+ Incoming Mailbox 4.

Incoming Mailbox byte HWiE+¢, Mt 2bits MMEEFEH bitll 3 10 $i&
E ) Incoming Mailbox FHEA byte Wi, [00]b iEFE byte 0, [01]b
kP byte 1, [10]b #%EFE byte 2, [11]b i%EFE byte 3,

PRA .

#x ik bit 5 1 {#ifE Outgoing Mailbox A% 2% I = A= Hr i,

Outgoing Mailbox FI#EHE, Ik 2bits MIMEHIEREIAS Outgoing Mailbox
R, [00]b % Outgoing Mailbox 1, [01]b #%E+% Outgoing Mailbox
2, [10]b #$¢ Outgoing Mailbox 3, [11]b #E$& Outgoing Mailbox 4.

Outgoing Mailbox byte HHIWrEFE, It 2bits FIfEIEREH bit3 3 2 ¥57E
[f) Outgoing Mailbox B4 byte AthWrdsi. [00]b %+ byte 0, [01]b
EFE byte 1, [10]b i%&$#t byte 2, [11]b % byte 3.

T ATEH RS ZA72S MCSR, L2774 1 L HL{E o 000000E6h. I 25 A7 45 1) 45 74

N 22,
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4 Contro — > | <— Status —I»
3109 T 1N 11514 12 10 87 65 ol Bit
] I v
b, JE /\ / AR _,"I A /
~ Leroen
a—_ LEOSTAUSEO)

Reset Controls (RAWC)
D27=Mailbox Flags Reset
D26=Add-on to PCI FIFQ
Status Flags Reset
D25=PCl to Add-on FIFD
Status Flags Reset

Dd=Add-on to PCI FIFO 4+ Words
D3=Add-on to PCIFIFQ Full
02=PCl to Add-on FIFQ Empty
01=PCl to Add-on FIFO 4+5paces
D0=PCl to Add-on FIFO Full

O7=Add-on to PCI Transfer Count
equals zero (RO)

D24=Add-On Reset

06=PCl to Add-on Transfer Count

nv operation equals zero (RO}
address/data
. Wit Transfer Contral (R/W}
Memory Read hﬂ“ tiple (PCI memory w[rites]'
Enable =1 D10=Write Transfer Enable
Disable =10

D9=FIFO Management Scheme
D&=Write vs Read Priority

Read Transfer Control (RIW)
(PCl memory reads)
D14=Read Transfer Enable
D13=FIFO Management Scheme
D12=Read vs. Write Prionty

22 MASTER CONTROL/STATUS REGISTER (MCSR)
MCSR £fA bit 1 H A= LR

Bit iR

31: 29 | nvRAM Vi a4 #M5E 5. X)L bits Ml bit23 £ bitl6 A 5E M4 & nvRAM
M. Ui, 265 low—order Hubik, 5 high—order Hilik, &/)5
i data 797, Bit31 BPAIEAERE, XHEMERIFE S, HERI)
=i, DAIg bit3l B L, 1 N AU A2 S] bit3l Ak 0

A R4k sk,
D31 D30 D29 W/R
0 X X W Inactive
1 0 0 W Load low address byte
1 0 1 W Load high address byte
1 1 0 W Begin write
1 1 1 W Begin read
0 X X R Ready
1 X X R Busy
28 It bit o 1 R4 FIFO F2 i [ml R
27 Mailbox flag Reset. Z{It bit A 1 BT Mailbox HPRAKRE,

BT 4T Mailbox HPIRAAE A4S (EMPTY). 25k bit B 1 &g LE
HENOEAIM bit, 2 bit /KZLIR[E] 0,

26 Add—O0n to PCI FIFO Status Reset. #Z5utkbit 5 A 1 4 Add—0n to PCI
FIFO [FPRSEAL B2 (EMPTY). A0t bit BN 1 JGRAVLEFREAN0E
frit bit, 2 bit AKIEIR[A] 0.,

25 PCI to Add—On FIFO Status Reset. #itt bit 5 1 f£PCI to Add—
On FIFO O fRRRESEA A (EMPTY). 251t bit BA 1 G E LEHE
N0 ZA I bit, B bit KR 0,

24 Add—O0n pin reset. Z5lt bit B A 1 ¥ Add—On R2IIE A 5]
SYSRSTHAR WA %k, WAE N 0 A Hefd SYSRSTHAS Ky o3k o
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32: 16

PR nvRAM ffJ address/data B2,

15

£ S5933 Nyl & B v &I, fHREL N AR L

14

WAL, AU DIt SN L, FULRT R R AR 0, 55933 HU
BRI, B bit T O KR ML,

13

B2 FIFO %€, #b bit & 1, HAEED FIFO (RS TEOKT 4 1,
$5933 A 43Uk PCL M HIA. # 0t bit & 0, HATEZS FIFO %=
PN 1IN, S5933 A 4rifsk PCT MRl W S5933 B4 %
i PCT B2k, Mbit MME TR Lo

12

BEEE M. #tkbit 1, 1 bit8 Ky 0, BALIRR g T 5 1k1k,
A bit O 1, 1M bit8 N 1, PUSCHAEBALIL S TR Z 102

11

IRE .

10

EALIRMERE. b bit B 1, AU BIEER S A4 AE 0, S5933 i
SEEIL. 43 bit B 0 Kt iifhit.

B FIFO 7. £tk bit B 1, HATEIET FIFO W& TBOCT 4 1Y,
S5933 A 4xifisk PCT MR iHIR. 5k bit & 0, fEHHS FIFO (A%
T 1, S5933 mhifsk PCT M4z iRl . Wil S5933 th& il PCI 4k,
I bit FMETEE .

BERAMAES, It bit K1, T bitl2 K 0, B A% m T ikit,
i bit A1, Mbitl2 K1, AR GEIEE AL BT,

P bit O 1 IR SIS A48 0 .

BLt bit b 1 W FRIR S A A E 4 0 H

B bit A 1 B %78 Add—0n to PCI FIFO %% (EMPTY).

It bit K 1 %75 Add—0n to PCI FIFO /b4 4 NMERK.

FE bit K 1 78 Add—O0n to PCI FIFO % (FULL).

B bit K 1 K R PCT to Add—On FIFO %% (EMPTY),

FE bit K 1 7R PCT to Add—On FIFO /DA 4 N

OV |IN| W[k

B bit b 1 R R PCT to Add—On FIFO i (FULL),
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ADD-ON M £ E 2 /73840 (ADD-ON BUS OPERATION REGISTERS)

Add—On S ERHAE 27 A7 25 354 18 /> DWORD 25 /7%, XELZyf74s LAt L Add—Oon #2101

Vi), IXUEFFArA S PCL SRR A A7 e AR AR, B2 DO 2 AE Add—On iy
MASTER CONTROL/STATUS REGISTER (MCSR), T3 T P4 Pass—Thru aif7as. 1 R~ 23
Ji7R o
Address Abbreviation Register Name
00h AIMB1 Add-On Incoming Mailbox Register #1
04h AlMB2 Add-On Incoming Mailbox Register #2
08h AIMB3 Add-On Incoming Mailbox Register #3
0Ch AIMB4 Add-On Incoming Mailbox Register #4
10h AOMB1 Add-On Qutgoing Mailbox Register #1
14h AOMB2 Add-On Outgoing Mailbox Register #2
18h AOMB3 Add-On Outgoing Mailbox Register #3
1Ch AOMB4 Add-On Qutgoing Mailbox Register #4
20h AFIFO Add-On FIFO port
24h MWAR 1 Bus Master Write Address Register
28h APTA Add-On Pass-Through Address
2Ch APTD Add-On Pass-Through Data
30h MRAR ' Bus Master Read Address Register
34h AMBEF Add-On Mailbox Empty/Full Status
38h AINT Add-On Interrupt control
3Ch AGCSTS Add-On General Control and Status Register
58h MWTC ' Bus Master Write Transfer Count
5Ch MRTC* Bus Master Read Transfer Count
K23 Add—On Bl o7 fr s
1) Add—On Incoming Mailbox ZFfE#adgInl PCI #EVE S 25 ) Outgoing Mailbox,
X ey ﬁ%ﬁ Ui, Add—On Outgoing Mailbox $5[r] PCI ¥p{EZF A8 Y Incoming
Mailbox, XEEZFA7dEH S, AFIFO FAFas @ Xm [, & PCT A 25 f74% ¥ FIFO
XY, o
2)  GHUIEEAEAE MWAR, 4 Add—On 2k A& I (S5933 I E A PCT M2k Eik 4,
Add—On 355 ] M 25 A7 2% A4 72 o 1 FIFO 4080 M Add—On 3ifE% 5] PCT MR,
WA AR N 4R 1) PC EHLAAF b, BEALLE A DWORD 254 b 27 4745 1R P 45
Hahm 4, DERm N =S AR FF s M bits SIREFE 0, Friifk
IE R H A 6 25T L DWORD Dy 5
3) Pass—Thru Hihl: (%) 254748 APTA, 24 PC FALUG M ZEHHE 1~4 A bk
T, M7 AR ORAT PCT AT Sy ik Jo 39 v 1 b k- et
4)  Pass—Thru 48 77 f745 APTA, 4 PC NS AN 1~4 P EA G RIS, 1
TFAFAORAT PCT A8 2y B4 A S vh (R 48040 « 4 PC EHLBELAE L 1 ~4 v Ak
FRIINE, 7 PCT A2 5 $cd JE 3013 0], S5933 Uk 25 A7 1Y P 2% H B PCT 2k
5)  BHbAIEE AEAE MRAR, 4 Add—On by il 2k & I (S5933 WL E A PCT M2k E 4,
Add—On 3§ 15 ] I 25 47 28 443 75 Lo ] FIFO 305508 A PCT B 224532 5] Add-On 35,
WA AR N 2S48 1) PC EHLAAF I, BEALLE A DWORD 254 b 27 4745 1R P 45
Hah 4, DERm N — R AL P AAas R bits SIREFE 0, Frlifk
L HHE L AT L DWORD Ayl 5t
6) Add—On %t Mailbox R % /7 4% AMBEF, MBLZFA788 ik, 40— bit MR SLWIFR:
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Bit ik
31: 16 | Outgoing Mailbox Status, FH7/RIEAS Outgoing Mailbox EL&#% Add—On
BRI EN, HBAYPCT iUt . —4> bit 443 Mailbox [—/> byte,
AR bit A 1 RIREEA byte Rk .
Bit31 = Outgoing Mailbox 4 byte 3
Bit30 = Outgoing Mailbox 4 byte 2
Bit29 = Outgoing Mailbox 4 byte 1
Bit28 = Outgoing Mailbox 4 byte 0
Bit27 = Outgoing Mailbox 3 byte 3
Bit26 = Outgoing Mailbox 3 byte 2
Bit25 = Outgoing Mailbox 3 byte 1
Bit24 = Outgoing Mailbox 3 byte 0
Bit23 = Outgoing Mailbox 2 byte 3
Bit22 = Outgoing Mailbox 2 byte 2
Bit21 = Outgoing Mailbox 2 byte 1
Bit20 = Outgoing Mailbox 2 byte 0
Bitl9 = Outgoing Mailbox 1 byte 3
Bitl8 = Outgoing Mailbox 1 byte 2
Bitl7 = Outgoing Mailbox 1 byte 1
Bitl6 = Outgoing Mailbox 1 byte 0
15: 0 | Incoming Mailbox Status, f§/~3/ Incoming Mailbox L4 4% PCI 'S

N> BEA W Add—O0n 3HGE . —> bit /8% Mailbox [ byte, #3t
—/~bit A 1 FRIREA byte IR

byte
byte
byte
byte
byte
Bit0 = Incoming Mailbox 1 byte

Bit05 = Incoming Mailbox
Bit04
Bit03
Bit02 = Incoming Mailbox

Incoming Mailbox

Incoming Mailbox

Bit0l = Incoming Mailbox

Bitl5 = Incoming Mailbox 4 byte 3
Bitl4 = Incoming Mailbox 4 byte 2
Bitl3 = Incoming Mailbox 4 byte 1
Bitl2 = Incoming Mailbox 4 byte 0
Bitll = Incoming Mailbox 3 byte 3
Bitl0 = Incoming Mailbox 3 byte 2
Bit09 = Incoming Mailbox 3 byte 1
Bit08 = Incoming Mailbox 3 byte 0
Bit07 = Incoming Mailbox 2 byte 3
Bit06 = Incoming Mailbox 2 byte 2
2 1

2 0

1 3

1 2

1 1

0

Add—On Wz AR T A7 s AINT, L2544 L HE 4 00000000h. FI L% 17
ABCE AR Add—On #2454, LA B /A4 IR DG bt I 4 iy v by
AR, FVS A AR AR AT OC bit KIERR 1T W IR 6 A, 2l A
Outgoing Mailbox Z&Z% . A Incoming Mailbox A% PC FHL A A Built—in self
testy BUHEER BN 00 Wl A 20k 0. Hbr/ B &S 7. A4 140
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K 24,

<———  Intemupt Status P (< Interrupt Selection ———>
k]| 2423 2120191817 16/1514 12 ] 4 0| Bit
| oooooooo | [o | []]]]]]d looo| Value
Intermipt Asserted (RO) Interupt Sénurce. (RAW)
Bus Mastering Enable & Selection
Errar Intermupt (RANC) [4-D0 Incoming Maillox
(Becomes Full)
BIST (RWC) —
. Dd=Enable Intermupt
Read Transfer
Complete (RANC) L [3-D2=Mailbax #
Write Transfer 0 0=Mailbaox 1
Complete (RAWC) 0 1=Maibox 2
1 0=Mailbox 3
Outgoing Mailbox —_— 1 1=Mailbox £
Interrupt (RINC) Ao
— DO0-Di=Byte #
Incoming Mailbox e
Interrupt (RAVC) 0 O=Byte 0
0 1=Byte 1
1 0=Byte 2
1 1=Byte 3
[12-08 Cutgaing Matbax (RW)
(Goes empty)
D12=Enable Intermupt
C11-D10=Mailbax
0 O=Mailbox 1
0 1=Mailbox 2
1 0=Mailbox 3
1 1=Mailbox £
[9-Da=Byte #
Inferrupt on Write g quﬁg?
Transfer Complete 1 U;Elyte2
1 1=Byte 3
Interrupt on Read
Transfer Complete

24 Add—On INTERRUPT CONTROL/STATUS REGISTER (AINT)
AINT B4 bit R EARE Ak

Bit iR

31: 24 | ¥,

23 A, XA HERIRSAL. e bit b 1 R 1 A A
Wi & AT, e R A7 bit20, bitl7 & bitl6 (K.

22 NER

21 HAREL A= 15 £ S B

20 PC EHLKAT Built—in self test H1H.

19 PALIRTE T T AERABIRRAT Y, A AR S A7 48 MRTC 23k 0,
S5933 W& 1 It bit 45 PCT &b, 5 1 2t bit ¥ E A7 bit
0, 50 Fkbit AN bit PR

18 EAE T W FESAEIEIATY, BB IHEER A AE A4S MWTC 23k 0,
S5933 WA 1 It bit 45 PCT &b, 5 1 2t bit ¥ E A7 bit
0, 50 Fkbit AL bit PR,

17 Outgoing Mailbox ZZZ¥rhli. AZGFAE4SH bitl2 %] bit8 Frikm)
Mailbox # PCT &£k, S5933 st & 1 I bit £5 Add—On it A ¥
12 bit HEMIEbit A0, 50 P bit AL bit KPR

16 Incoming Mailbox ZEWH WM. MAFAAN bitd | bit0 Frikf
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Mailbox #% PCI Mk 5}, S5933 Wi & 1 Bk bit 45 Add—On &g~ A= H T .
H 1AM bit HEAIEbit 40, 50 B bit AW bit FRIRE.

15

30t bit 5 1 ATREEARIL SE RN (AR THE AR 203k 0) /B .

14

it bit 5 1 AR SALIRTE RN CEALR TR 2IE 00 /L.

13

RH .

12

YA bit B 1 ffifE Outgoing Mailbox AR 4K P2 A= v KT,

11: 10

Outgoing Mailbox HWrik#E, Ik 2bits HIEIEFEIL Outgoing Mailbox
SEPE. [00]b 4% Outgoing Mailbox 1, [01]b #%&#% Outgoing
Mailbox 2, [10]b #E#¢ Outgoing Mailbox 3, [11]b #E#¢ Outgoing
Mailbox 4.

Outgoing Mailbox byte "HIrE#®e, 1t 2bits M{EIER M bitll 2] 10
&M Outgoing Mailbox F AR byte AW, [00]b i&F byte 0,
[01]b i&FE byte 1, [10]b %&#E byte 2, [11]b i%&F% byte 3.

TRH .

itk bit 5 1 {8 Incoming Mailbox Ay = A= H ik,

Incoming Mailbox W&+, It 2bits FMEEFIRS Incoming Mailbox
P W, [00]b £+ Incoming Mailbox 1, [01]b i%#% Incoming
Mailbox 2, [10]b #E#¢ Incoming Mailbox 3, [11]b #E#¢ Incoming
Mailbox 4,

Incoming Mailbox byte HHriE$t, It 2bits M{HEFEH bit3 # 2 &
E M Incoming Mailbox TR/ byte AW, [00]b ¥+ byte 0,
[01]b #EF byte 1, [10]b iEFE byte 2, [11]b #EF byte 3.

8) Add—On —da il /AR ZAE R AGCSTS, M ZF 17251 {4 000000F4h. .25 7%
PRSI R P 25,

3 292827 252423 1515 1211 TE5 p Bt
[[ o [ o []] | vae
\\ ."l .\\_,a"’ \‘. i \ / \\ ."l
nvRAM Access Cirl - | |:FI FO STATUS (RO)
D5=PCl to Add-on FIFO Empty
Transfer Count D4=PCl to Add-on 4+ Spaces
Enable D3=PCl to Add-on FIFO Full
D2=Add-on to PCI FIFO Empty
Reset Controls D1=Add-on to PCI FIFO 4+ Words
D27=Mailbox Flags D0=Add-on to PCIFIFO Full
D26=PCI to Add-on FIFO
Status Flags DB=Read Transfer Caunt
D25=Add-on to PCI FIFO Equals Zero (RO)
Stalus Flags D7=Write Transfer Count
nv aperation Equals Zero (RO}
address/data

BIST Condition Code (RIW)

25 Add—On general CONTROL/STATUS REGISTER (AGCSTS)

AGCSTS FFA™ bit M HARZ LR

Bit

filiik

31:

29

nvRAM 37 55 5 o HIX L bits M bit23 4 bit16 AJ 58y i
nvRAM BI97 1) o B, 485 low—order Hitik, 55 high—order
Hodil, fJavi R B data 75, Bit31 ERFHAEMERE, Y /EUES
W5, HEFG—ANUiR, g bitdl B 1, W F—A

wadl
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] AR bit31 A8k O WA ml 4k 4k,
D31 D30 D29 W/R

0 X X W Inactive
1 0 0 Load low address byte
1 0 1 W Load high address byte
1 1 0 W Begin write
1 1 1 W Begin read
0 X X R Ready
1 X X R Busy
TR HAR PCT RZkui Al Add—On 3 #8 AT 15 ) nvRAM, {H 25 f#
UEAS RIS 7 1]
28 FEIETH R AERE . 50k bit B 1, ARETHEERE T Add—On i
R F A1k, 75 ) 2 AR5 T A0S .
27 Mailbox flag Reset. M bit BN 1 EALFTH Mailbox HPRE

bris, BUFTA Mailbox MPREMGAZ S (EMPTY). 25k bit B A

1 JREABEFEAN 0 S0 bit, 20t bit AdZikA] 0,

26 PCI to Add—On FIFO Status Reset. #3ltbit 5 A 1#1PCI to

Add—O0n FIFO O [fPIRAEAFA (EMPTY). #31t bit BN 1 5%

HBBEFEN 0 ZA7 3 bit, M bit AKZiRA 0,

25 Add—0n to PCI FIFO Status Reset. Z5lt bit 5 A 1 4 Add—

On to PCI FIFO [PRAEA FZE (EMPTY). At bit GA 15K

HBBEFEN 0 ZA7 3 bit, B bit AKZIRA 0,

24 R

32: 16 | ¥ & nvRAM 11 address/data $#11.,

15: 12 | BIST condition code, Bitl5s #| bitl2 43 HALFE BIST SAF#11

bit3 # bit0.

R

BLt bit O 1 W FIR s A A E 4 0 H

B bit 1 NSRRI A AE A 0 {H

B bit S 1 R R PCT to Add—On FIFO % (EMPTY).

F bit Sk 1 78 PCT to Add—On FIFO &/b45 4 NE .

Bt bit S 1 B R PCT to Add—On FIFO 3% (FULL).

Bt bit 24 1 %78 Add—0n to PCI FIFO %% (EMPTY).

Bt bit 24 1 %78 Add—0n to PCI FIFO /04 4 MK

0 Bt bit 24 1 %78 Add—0n to PCI FIFO i (FULL).

9)  Add—On 3 5 T4 S 27 4728 MWTC, 4 Add—On b 2k F AN (S5933 Fil &k PCI
MR, Add—O0n Ji s M M AT A7 a4 = o RRALIE—A> DWORD £l it 25 47
PRIAR AL 4, M AEEA) bit3~bit25 Fik 0 I, S5933 W AEL PCT gk
% Add—On 3= A — AR BT 24U 25 A7 2 bit0~bit25 Al LS, bit26~bit31
i S5933 FELERFFE A 00 47 Add—O0n — B35 RS AT A7 4% AGCSTS F bit28 5 A
0, MLAFAFARH 2.

10) Add—On 3 iH B 27 47 9% MRTC, %4 Add—On by ik F &4 I (S5933 Il & A PCI
MR, Add—O0n Ji s ] M AT A7 a4 A = o FRALIE—> DWORD £idl it 25 47
PRIAR AL 4, A AEEH) bit3~bit25 Fik 0 I, S5933 W AEL PCT gk

—
o

— o |w s |lo|o ||~
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By Add—On ¥ 22— AN P, 2SI RS bit0~bit25 A LA, bit26~bit31
# S5933 ML LRFF A 00 47 Add—0n — 486l R AS B A7 4% AGCSTS [ bit28 5 A
0, HEFAFauLZng.,
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+. ADD-ON B4k [ =Fh TAE 5K
$5933 HAF Pass-Thru.Mailbox FIFO —Ff T-4f 75 5o — 14~ , Pass—Thru Fl Mailbox
FFUHSEHURT S5933 (1 f i@ (4 FPGA) Z (AR S4akdy &151%, FIFO H T midiftt 41
PfLi% .
) Pass—Thru
HA5 S5933 & PCT M\ ¥4 (PCI target) I, Pass—Thru A e, Wmidik, PC
FEHLAKIL & Pass—Thru A5 KA T« B4 Pass—Thru 145 , 42145 S5933 #M% nvRAM
BlE A, LMEZ: Pass—Thru 76 PC EHL_EArBCZS R, S5933 ML ¥ [A]# BASE ADDRESS
REGISTER #1~5 43 %I%f ¥ 4 4> Pass—Thru il it . S5933 A LASEELPY 4% Pass-Thru
WIE, nfDASCHLR R RIS R (burst) Hidatkik. DL Pass—Thru 1) TAER Fil—

s

B R HH Pass—Thru BN F

0

1
BPCLK | [ | |
1

4
|
]
]
I

PTBURST#
erNume] X
PTWR 1/
PTBE[OE |
SELECT# 1
ADRIEZ]
BE[3 0%

RD#
DQE10)
PTRDY#

——

i
]
oh |
1
I
1

\

{ PTJACDR X p1 DATA .

Ve

PTADR#

PClWiite cycle completed

Kl 26 Pass—Thru fufE 5 F

ClockO : PCI jZk'E Pass—Thru il 1, Hubl{F# S N Pass—Thru Hihik 25 774%.

Clockl : PCI SE#lE "S5 N\ Pass—Thru i 77 /745, S5933 41 PTATN# B AL HL-F,
—™ Pass—Thru S5idfEIT4A.

Clock2 : 7r Clock2 EFbHY, S5933 [1Wf5ui@4s (FPGA) Al PTATN& AT,
S B H DU AR 5 21 S5933 1 LU Y., EAIK SELECT#, PTBE[3:0]#= 0000b
(32bits ¥ % %),  E K PTADR# ( LL§ i i M hik s )
ADR[6:2]=2Ch (Pass—Thru $#i &7 /a8 i hl) o [FIH, XJ S5933 %t
e 5 5 AT, AEABH, PINUM[1:0]=01b &7k Pass-Thru J@iH 1,
PTWR=1$§& 7~ Pass—Thru 5 , PTBURST#=1 45 71 JE 5 & ALy (s 0 J AL .

Clock3 : S5933 (52 # (FPGA) SRAEHEH K14k DQI31:0], R4 HuhkfFe . [7]
i), e PTADRE CizthHhhbfmAesia), EAK RDE (ELbEdR), 45
Wi (FPGA) [MHbaEBERd I B2 L g, B AL PTRDY#, 4K Pass—Thru ¥
MK 25 7E Clock4 25

Clock4 : S5933 (154 (FPGA) #71E Clock3 i E ik PTRDY#, Clock4 [¥) LTt
VS H N A% KA B 4k DQL31:01, BIk Pass—Thru A5 N, [,
Jri i (FPGA) ToRAMISENE S, AWK Pass—Thru [RIV7 1R 45 . 25 i Ui
B (FPGA) [MHbhE it fE Lb Mg, vl DAZE I BAIK PTRDY#, AR
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Clockb :

Pass—Thru i A2 1E Clockb &5,
PTATN# A1 PTBURST#7E Clock5 ) LTF#SH S5933 & miHiF, Ak
Pass—Thru V5 &5, JGumiZ4 (FPGA) JoRUAHRAE 5.

B R HH Pass—Thru 3£

1
srelk [ |
PTATNZ |\ !

=]

FTBURST#

PTNUM[:0]

PTWR

PTBE[3:0}¢

Oh

{
SELECT# ﬁ/\

ADR[B:2]

2Ch

BE[3:0j¢

Oh

WR#
DQ[31:0]

3
i
I
I
I
I
i
i
I
I
I
I
I

g&------+--t-----r+---+-t+--+F--— =&

FTRDY#

T i

/ [ I

I |

PTADRE | \ o !

/

Data stored in Pass-Thru FCI Read cycle completed
data register

K 27 8 Pass—Thru iz}

ClockO :

Clockl

Clock2 :

Clock3 :

Clock4 :

Clockb :

PCT Zitihbl-fmFs 5 N\ Pass—Thru Ml 27 /7 4%, S5933 4 PTATN# B
S, PTWR BEA{L, — Pass—Thru it FEF4E.

: fE Clockl LJH#Y, S5933 )5 uiZ % (FPGA) 462 PTATN# A,

A7 R H DR AE 5 31 $5933 1 LA B, A SELECT#, PTBE[3:0]#= 0000b
(32bits H#E %6 ),  H AL PTADRE C LA 52 4 5k W 72 ),
ADR[6:2]=2Ch (Pass—Thru $#i &7 /a8 i hl) o [FIH, XJ S5933 %t 1)
TS S AT RS, 7EAH T, PTNUM1:0]=01b $&75x Pass—Thru 18 1,
PTWR=0 4571 Pass—Thru i3, PTBURSTE=1 45/~ 3E 58 K AL 4y 2 B R L4
S5933 MG i@ %8 (FPGA) SRAFEHE 2k DQ[31:0], B4 HukikfwFs . [+
I}, B PTADR# G2 bt (wds 45 k). JoiiZ 4 (FPGA) mJ LAZE Clock2

P R EA T RS . BE S 2k DQ31:0] 71l S5933 to Ji ki 4
S5933 15 @4 (FPGA) 7 Clock3 [{)_ETHAS B AL PTRDY#AI WR#, [H]
I, b 25 B s 5 2k DQI31:0] . £l M4k DQL31:0] 7 1M Ja i@ 4R
to $5933.
Javin@ i (FPGA) JCRAHAE 5. Aaui@ iR (FPGA) {55 WR#EL
Hdm DQL31: 0] ZEuk i LL LA , i LAANTE Clock3 Ik PTRDY#, Ifij 7 Clock4
B PTRDY#,  DAEA — A543

PTATN# Fil PTBURST#7E Clock5 [ LFF#YH S5933 = HL T, A X
Pass—Thru Bl 4ok,

Pass—Thru Burst B F
S5933 7F B PTATN#M [A] I B A PTBURSTE, FHIRE KL%, PTBURSTHLA b i 5

wadl
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—ANEPERRT, H S5933 B EAR LA, B PTATN# NAR HESF, 1f7 PTBURSTH Jy &5 HE VB,
TG AR S N R . AR FIE 6, £ Clock8 [ ETHAY, S5933 4 PTATN#
S TR, X8 PCT S 24l A — N84

BPCLK
PTATNE
PTBURST#
BETNUMI0]
PTWR
PTBE[3 0}
SELECT#
ADR[E]
BE[3 0
RD#
DQ3]

-------------------------

R VW d

ziizsziii@;\z;\;/ A

Valid PCI data on DQ bus PCI Burst Write completed

K 28  Pass—Thru burst write IF%

Pass—Thru Burst ER}F

S5933 {rE % PTATN& [m] I &Ik PTBURSTE, WIS K ALi%. PTBURSTELE IAF i
— AN, i S5933 B AR IR, BN PTATN# MK FESF, 1ff PTBURST# A & Hi P,
F B R G — N s R N T R, X S5933 R B HE (FPGA), i A
BIAE Clock2 [ EFHE, A2 WR#. PTRDY#, fyrh #dis 254 5 2k DQL31:0] |, W%
ERr AN BN, AE Clock3 (1) ETHE PR X (55, DUE4S S5933 ik Hi s 4k
DQ31:01 ¥ —sEmfla], FNEs 4k DQL31:0] Ll g/~ phoe.

0 1 2 3 4 5 § 7 8 s 1 112 0B
225V S e e e e B O
PTATNE 1\ ' ' 1 i i YA i i YR

PTBURSTY '\ ; ; / i :

PTNUMILO] 01 X 1 . I 5 '

PTWR : :
PTBE[30 P - X : __oh . : o
SELECT |\ . : YR
ADR[A:2] X '\ 2Ch. B
BE[3-0} X Oh | )

WRE T T LT STy e S
DQ[3] ————{FranoR M DATAZ [T]X 1 DATAS [T|}( | DATA4 |*]X AT | I’T|D—
PrROVE N T A
raoR¢ i I\ :f \ :\ : /: ; /: : / '

Valid data writien intc data register

& 29 Pass—-Thru burst read )%
(Z)  FIFO THENR

S5933 FHA F AT [ FIFO (8 X32bits) , PCI to Add-On FIFO il Add-On to PCI
FIFO, S5933 #4155 J7 In) H shik £ Ad B4~ FIFO,
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® FIFO ENDIAN

H T IEN AR RS, BEeEd FIFO I, S5933 nJ L AR E R (1 HEA
MG, P DT RS 2R AE 2 CINTCSRO ¥ bit31 3] bit24 T 58 ix £635% & . INTCSR
1 bit31 F| bit24 &5t N Kl 30.

INTCSR

313020 2827 25 24

PCITO ADD-ON FIFO 0 O NOCONVERSION (DEFAULT)
PCI-=ADD-0ON DWORD 0 1 16 BIT EMDIAN CONV.
1
1

TOGGLE 0 32 BIT EMDIAN COMV.
0=BYTES 0-3 (DEFAULT) 1 64 BIT ENDIAN COMNVY
1=BYTE 47 (NOTE1)
FIFQ ADVANCE CONTROL
PCIINTERFACE

ADD-ONTOPZIFIFO ————— 0 0 BYTED (DEFALLT)

ADD-OM = PCI DWORD 0 1 BYTE1

TOGGLE 1 0 BYTEZ

0 =BYTES 0-3 (DEFAULT) 1 1BYTEZ2

1 =BYTE 4-7 (NOTE1) FIFO ADVAMCE CONTROL

ADD-ON INTERFACE

0 0 BYTEOQ (DEFAULT)
0D 1 BYTE1

1 0 BYTEZ

NOTE 1: D24 AND D25 MUST BE ALSO ™" 1 1 BYTE3

K] 30  INTCSR FIFO Advance and Endian Control Bits

INTCSR f#) bit29 #| bit26 $'E FIFO (RS i FIFO AN byte w5 .
Wi bit29 #| bit28 BEE A 10, Fn A Add—O0n 5’5 FIFO [1) byte2 I, Add
—On to PCI FIFO [FRRASA AR, X3 EAE Add—On Ji#dli 56 /%4 16bits JE4
R, Add—O0n ¥ A BLAGE FIFO FUME 16bits (BE[3:0]# =1100), 5 FIFO K&
16bits (BE[3:0]# = 0011), #n/#% Add—On % 16bits Bk PCT s 2k (1]
32bits i

INTCSR f#) bit31 % bit30 Fl bit25 | bit24 ¥ & FIFO [ ENDIAN J5(,, ENDIAN
J7 R3S 16BIT, 32BIT Al 64BIT —=Fh. Hir 64BIT ENDIAN F T4 64bits Hidfs
ey 32bits Hd, LMEAE 32bits (1) PCT a2k FA%4%. H AT 751 A 64BIT ENDIAN
iF, INTCSR [ bit31 F bit30 A5 & X, bit31 1 bit30 HIHILHIRE e 25—k
B S 32bits B JE R 32bits. — P FIFO ENDIAN J5 X251 FE 31, 32
33 7R
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DESTIMNATIOMN

O 31-24 C 2315 D 158 C 70
BYTE 3 BYTE=2 | BYTE 1 [ vt |
BYTE 3 BYTE = SYTE 1 BYTE O

O 31-2 O 2316 O 15-8 O 70

SOURCE

31 16 BIT ENDIAN

DESTIMNATION

O 31-24 D 23-16 O 15-8 O r-0

Fa Fa Fa
BYTE 3 BYTE 2 BYTE 1 BYTE O

Fa i Fiy
BYTE 3 BYTE 2 | BYTE 1 | BYTE O

s i Fuy

Oy 31-24 D 2316 O 15-5 O 7-0

SOURCE

K] 32 31 BIT ENDIAN
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DESTINATION
31-24 R R
READ CROER. 0314 D26 D158 DI
SYTES 20 FIRST i
oR
SYTES 74 FIRST L 1 A L
SEE TEXT (f&gj (Tiﬁj EL)ERET;
| re7 | BvEs | mvEs | svred | mvEs | BvE2 | mvrEd | mviER |
T ) T 2 5 T
. S
! f(:__-_/)
T . .
BviE7 | BviEe | Bvies | eviEs | BvE3 | BvEE2 | Bvied | mviED
R - ) & o K
LOAD CRDER: 1
BYTES 30 FIRST -
BYTES 7-4 FIRST
SEE TEXT
D324 D6 DI53 D70
SOURCE

K 33 64 BIT ENDIAN

® 55933 FLE A M &I ] FIFO HiE 44
M3 S5933 lrE A MR A (nvRAM 45h ) bit7=1), il (MRAR). ‘5 Huhk
(MWAR). #EH%0 (MRTC). Hil%ss (MWTC) Zfrge HAEAE PCT gkiiyinl. 7
PC EHUEA 42 FIFO (DMA) ALIXI, PC ML EE 5 Al N 1K) ¥ & 7 v] 3 5l FIFO
(DMA) f£3% . ££ PC EHLIH B FIFO (DMA) ALi% 5, il # s %547 4% (MRTC &, MWTC)
MM 2L 0 I, S5933 RI A%y PC EMLF=2E—ANHpr, FKIHILIRK FIFO (DMA) f&i%4h
Wo PC ML E S5933 (2D BfR W .

D
2)

3)

4)

5)

fiffi 52 FIFO f#) ENDIAN 530, Tfi5€ INTCSR ZifE#s i bit31 5| bit24.
fEREHFWT. W R ARLE AL A e B (U ds 75 /748 (MRTC 3¢ MWTC) 1)
HEE 0), ik S5933 45 PC EHLAEH Wit E 1 INTCSR ZA7 431 bitlh
B bitl4,

INTCSR bitls i e Ak 5 st

INTCSR bitl4  fififie" 5 A& 5 B

47 FIFO R4

MCSR  bit26  Reset Add—On to PCI FIFO flags.

MCSR  bit25  Reset PCI to Add—On FIFO flags.

5 FIFO & H 7%, DME Y S5933 7EAt 44 F A 2 Hiid PCT a2k
IR

MCSR  bitl3 PCI to Add—On FIFO management scheme

MCSR  bit09 Add—On to PCI FIFO management scheme

g, 5 FIFO hsE%k.
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MCSR  bitl2 Read vs. write priority
MCSR  bit08 Write vs. read priority
6) WiE s YR/ HAR Huhk, IXSEHihEE PC ML DMA I, FRE B BN AR
M HuhE, S5933 EsRix bl DL DWORD Ay i 4.
MWAR  all AN AL AF 0 HE
MRAR  all AR AL A7 1 e H ik
7)) HEALE SR byte B, HLAR S5933 ANEEK S MWTC B MRTC 5 A 4L
ik Abytes Rk, {HAYE dbytes FERRFTRIA LN ARER S5933
fE4r, T DAL ) £ EAR 7090 LA DWORD Ay ids 7o
MWTC  all BRI HR Y byte £iE
MRTC  all ARSI B 1) byte B
8) A FIFO (DMA) f&#i.
MCSR  bitl4d  JH3hEALsHr (PCT to Add—On FIFO)
MCSR  bitl0  JH3IEf&H (Add—On to PCI FIF0)

WURAE AL 2) {FRE T P ek E i AE T Mailbox FRT, PC EAHLIKSHFLR L JilR
Prb i SRR o A TR AR, e SRR 561 INTCSR 5 A7+, DA e
TR (Mailbox FHWr. HbRBA 2 P, B0 T b, ek o i Wk
BRI SE ST B, AR5 N AH Y () BT, B4 INTCSR A7 28 AR bit HA 1
TH BRAH NI o T
® 5933 AL Kk F & A& R FIFO HEtLH

4 S5933 it B 4 T A5 I (nvRAM 45h ) bit7=0), S5933 ¥ J€ 6 4> 10 /5 5,
DL {8 FIFO A&i%. X JL/ME 512

5% SHfEY | fF 9 K| WM
it
FRF E ADDR(15) | 0 PCI to Add-On FIFO is full.
FWE E ADDR(14) | O Add-On to PCI FIFO is empty.
AMWEN EQ(7) I B, Add-On 4% FIFO 51§, S5933 JF 44

HIE PCT R M4 IR, #5745 242 AU 2t
TG, H3) AMWEN {5 A 8 PCT &
S NE AT

AMREN EQ(6) I ‘B, Add-On 4% FIFO i21fifiE, S5933 JF
G HITE PCT S 2 I IR, #5715 B HIA
AT L%, H 2] AMREN KA %3 PCT
S I

FRC# EQ(5) I EAK, HA7 PCI to Add-On FIFO 384t F1k
x

FWCH EQ(4) I BK, HA7 Add-On to PCI FIFO ¥5%tHDIk
x

BN o

1F S5933 1E 0 F %44, izl (MRAR). ‘Sl (MWAR). 1%k (MRTC).
i (MWTC) 254728 HUBEAE Add—On % 17 7], IX 427 47 28 i v] LAE i Mai 1box
o} Pass—Thru 1545 S5933 (¥ Jo i (4 FPGA), 4R J& 7 rh1 Add—On % 5 AAH N 75
fEa%. AMWEN HI AMREN HRSE R E, o THEH1 RS FAFRE (MCSR) HIHE BL AL
B/ G AU A A RAS, BIANE MCSR Wil e, AN B2/ S U AP s e 15 0
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0, FEA7 L AMWEN FT AMREN 3422 FIFO 4£3%,
7E Add—On %2585 8) FIFO A5 HFaaar, LT B E R T4 & . Add
—On ¥ KA FIFO (DMA) AR#H), W'E S5933 MV IR W .

1))

2)

3)

4)

5)

6)

7)

8)

9)

ffi5€ FIFO () ENDIAN 7. fi5E INTCSR 27 /785 bit31 %] bit24. (JF:
INTCSR Hi PC AL PCT 4k )

iff 2 A FH BANE AR T s 27 A7 4% (MWTC R MRTC) .

AGCSTS bit28  Enable/disable #2'5fG it 4 s 25 f7- 48

el A T P . B AES B 1D AEREE T B 5 fe 0, et
LS A 7 (MWTC 8¢ MRTC) 1 #5i% 0 I, S5933 W] LA%S Add—On iy~ 4
— i,

AINT  bitl5  Enable/disable MRTC H#t3ik 0 itk

AINT  bitl4  Enable/disable MWTC %3k 0 itk

FA7 FIFO RE.

AGCSTS bit25 Reset Add—On to PCI FIFO flags.

AGCSTS bit26  Reset PCI to Add—On FIFO flags.

i€ FIFO 3 %, LMY E S5933 FEAT A 4Mf T A J: Wil PCT MZk#s
HIAL . (H:: MCSR i PC EHLE L PCT B2k ED

MCSR  bitl3 PCI to Add—On FIFO management scheme

MCSR  bit09 Add—On to PCI FIFO management scheme

g, 5 FIFOh5E%%.

MCSR  bitl2 Read vs. write priority

MCSR  bit08 Write vs. read priority

e AR U5/ Hbs Huhk o iX 2e bk 2 PC 341 FE 2 1 AL A7 1 1 ok,
S5933 Hisk X L il LA DWORD Hy il 7t .

MWAR  all AL AL A2 1) ik

MRAR  all TRAR RIS AL A7 1 Hk

e AR byte M. HAR S5933 ANZSRKLZE MWTC BE MRTC 5 A K%L
Pwk 4 (bytes) R, HAHE 4 (bytes) HEERFTFIA K LA B A REBE
S5933 fkHir, P LA H it B s £ A /5% LL DWORD 4 i1 5t .

MWTC  all BRI HR Y by te £iE

MRTC  all ARSI B 1) by te B

JA 5 FIFO (DMA) %4,

FH Add—On 3% 5 AMREN 55, AMWEN #4k] FIFO (DMA) &% 512,

WA D 3) flife T R I e {E A T Mailbox i, Add—On S 4 iR
BEer T NI AR . A W AR, R N B 1 S8 AINT FAERs, DA
Wi (Mailbox Tl HbR/F VA& 50 . e o0 i W Bl 'S A4 5 i
), SR AL FEAR N K T K, B4 AINT 294728 HOAHIN bit BN 1 W ERAH N o

[i;ﬁ o

s 4 S5933 LB N F A IO, FREA HIESL I, S A —E 1IEM,
S,
® FIF0 #AEHIN 7

FIFO 4 7E Add-On 3 (R I P ARIRE 2%, R80T
F# FIFO Uilal (3£, F RDFIFO#)
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Asynchronous FIFO Register RDFIFO# Access Example

. I -_\
DaRHo) :( Vad Data Out — » FIFD Pointer Advances
RDFIFO# %

&

RDEMPTY | Status Before Read = NewStatus |

K 34 S35 FIFO i3
Bk FIFO U o) TAEAE R 750, 75240 nvRAM 45h [ bit6. bit5s & 1. MK
8 W LAH Y, S2b FIFO Vilalisy, % RDFIFO# (B WRFIFO#) ELHL Fikt FIFO, 7F
RDFIFO# (5% WRFIFO#) [f)_LFh#F FIFO $8%H 0 1, JF HAFEdE . MU FIFO 2= Ik
Ao Frd FIFO Uy ) 05 viig i 4 B EERAG, B RURANRER KA, AR BE (K.

2P FIFO i) (3%, H RDFIFO#)

Synchronous FIFO Register Burst RDFIFO# Access Example

f—" FIFQ Pointer Advances
BRCLK x\v\g(\x\

DQp10) ———( Data0 (¥ Datal | XDaiaZy}
N N

Status Before Read ™) New Status ™Y New Status

ROFIFO#
RDEMPTY |

35 [P FIFO 2 (JH RDFIFO#{55)
ik FIFO Ui o) TAELERIE 53, 75 240 nvRAM 45h ff) bit6. bit5 & 0. MK
35 HJ LA, RDFIFO# (WRFIFO#) 7E FIFO i ) 1 10] — EARFF A BUE HSF, 78 PCT
B BPCLK [ ETHy, FIFO $8%Fh0 1. BU7EEd . 38 FIFO 2SR .
1T FIFO XA S — AN F5 A7, n] LU ) 25 A48 1 7 6V In) FIFO,
W 36 .

Synchronous FIFO Register Burst Read Access Example

FIFO Pointer Advances
BPOK [\ m ( \

BE[3:01& Valid Eyte Enables

e

e

ADR[5:2) —( Valid Address

| \ [
RO T % | 1\\25 i

DOL31:0] ' Data0 i Data ! \XData;r}

SELECT# i/

RDEMPTY | Status Before Read X Mew Status™ New Status
|

K36 [A25 FIFO i (JH RD#f55)
(=) Mailbox HF =
S5933 A Hith Mailbox ZFfEas & VUAS, wI LR A b Wrsl iy 75 X vs el o v
SR B AFAE CINTCSR) FBASEZIL P A REACE . A RN BR, Mailbox ARASZFA7#E
(MBEF) HT-#5 i) Mailbox R, i/ IRAET A4 (MCSR) ] LA AL Mailbox f)
N
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RN FE 1R Mad Tbox A7 el — NI 10 25 A7 4 I ACE DT TRl I e AN
FERRE VT (R, 85 ) PRI, 5 ) I e R L A A7 & — 4, Add—On 3
) AF s I e B 37 38

Asynchronous Add-On Operation Register Read

BE[3:0]#

ADR[5:2]

DQ[31:0]

SELECT#

RD#

X

Valid Byte Enables

X

X

Valid Address

A

O\

Valid Data Out /.}—

—

—

y

K] 37 Add—On i frss (ALFE Mailbox) BEHSF

Asynchronous Add-On Operation Register Write

BE[3:0}#

ADR[B:Z]

DQ31:0]

SELECT#

WR#

X

Yalid Byte Enables

X

X

Walid Address

X

A

Valid Data In >(

N\
N\

/

K] 38 Add—On ¥t ¥ fEas (HL45 Mailbox) HHFF

¥ 43 T
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AN BEG SRS
> 55 RDFIFO#(S S I

Functional Operation Range (Veoe= 5.0 5%, 0°C to 7O0°C Ta 50 pf load on outputs).

Symbol Parameter Min Max Units Motes
L. RDOFIFC# High Time 7 ns
L RDFIFCs# Low Time 17 ns
1. RDFIFO# Low to DQ[31:0] Driven 21 ns
t.. RDOFIFC# High to DC[31:0] Float 20 ns
t.. CH3[31:0] Hold from ROFIFC# Rising Edas 5 ns
1161 PCIl to ADD-ON FIFO RDEMPTY Valid from RDFIFO# Rising Edge 15 ns
t.. PCIl to ADD-ON FIFO FRF Valid from RDFIFC# Rising Edge 85 ns

Asynchronous ROFIFO# Timing

K ti3s

RDFIFO# 4}'_‘
t12:!
DQ[31:0] 4 2 3
‘152 1

L e | I
ROEMPTY o1 Vand A Mew “Valid
1

FRF | -

39 Asynchronous RDFIFO# Timing
MK 39 F i, RDFIFO# High Time f/NA 17ns, BRI (RDEIFO#) 22 [a] () a) kg
KT 1Tns. RDFIFO# Low to DQ[31:0] Driven fit KA 21ns, #5455 SR g A
H1E] (Setup Time) HY 10ns, W RDFIFO#24 Low I TRI Y. AS/NTF 21ns+10ns=31ns.
> 54 WRFIFO#(3 5 IN ¥

Functional Operation Range (V-oeo=5.0% 5%, 0°C to TO'C T4 50 pf load on ouiputs).

Symbal Parameter Min Max Umnits Motes
LA WIRFIFO# High Time 2 ns
LI WRFIFO# Low Time 17 ns
1. D31 0] Setup o WRFIFO® Rising Edos 4 ns
L Cx[31:0] Hold from WRFIFO# Rising Edge 2 ns
1 ADD-COM to PO FIFD WRFEULL YValid from WRFEIFO# Rising Edgs 14 ns
L ADD-CM to PCI FIFCS FWE WValid from WRFIFO=# Rising Edge 28 ns

Asynchronous WRFIFOF Timing

t1.11_.I LAy
WRFIFO# | y

- |:_ L.
tId#
DQ[31:0] \u

vy

ANS — [1—
i K
WRFULL Old Walid y, ) New alid

Kl 40  Asynchronous WRFIFO# Timing
ME 40 FHi, WRFIFO# High Time f/NA 2ns, BIPHIRE (WRFIFO#) 22 [f] {10 b
WIUKT 2ns. WRFIFO# Low Time f/NA 17ns, Wi S5933 )5 S 4 10 fay s ik
ANF 17Tns—4ns=13ns, A4 WRFTFOR KK HEL~F I [R) 5k VA% 4E K

wdl %44 0 2006-12-19
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> [f RDFIFO#(5 5 I
Functional Operation Range (Voc=5.0V 5%, 0°C to 70°C T 50 pf loaf on outputs).

Symbol Parameter Min Max Units Motes
. RDFIFO# Setup tp BPCLK Rising Edge 8 26 ns 1
[ RDFIFO# Low Time 8 ns
Las RDFIFC# Low to DQ[31:0] Driven 12 ns
as RDFIFC# High to DQ[31:0] Float 3 ns
. Da[31:0] Valid from BPCLK Rising Edge 16 ns
ties PCI to ADD-ON FIFO RDEMPTY Valid from BPCLK Rising Edge 12 ns
ties PCI to ADD-ON FIFO FRF Yalid from BPCLK Rising Edge 80 ns
Motes:

1. Min and Max times are indicated to allow increased valid data time as shown by dashed lines.
2. State change of RDEMPTY shown below is reference only. Actual change would indicate no Data 3 available.
3. Valid applies after first access. First access is async with following as sync accesses

Synchronous RDFIFO# Timing

g paax N
tiayl Biag
: \
RDFIFC# \
\ \
— tdE
Tyag I‘1l3ns 14ns o lSn_sJI
Y
tiss N
Bns .
RDEMPTY X Y tiew vaiia
Old Valid I
t

156 »
FRE {_

@l 41 Synchronous RDFIFO# Timing
KEALRROL, a3 (L) Pz — DB, PONRDEMPTY 7R £ 2)5 28
TR fandn2bla8dh s

> [f RDFIFO#(5 5 I
Functional Operation Range (Vo= 5.0V 5%, 0°C to 70°C Tg 50 pf load on outputs).

Symbol Parameter Min Max Units MNotes

t.s, WRFIFO# Setup to BPCLK Rising Edge 12 ns
| WRFIFO# Hold Time to BPCLK Rising Edge o} ns
t,. DQ[31:0] Setup to BPCLK Rising Edge 7
s DQ[31:0] Hold from BPCLK Rising Edge 0
er ADD-ON to PCI WRFULL Valid from BPCLK Rising Edge 11 ns 1
tes ADD-ON to PCI FIFO FWE Valid from BPFCLK Rising Edge 26 ns

Notes:

1. State change of WRFULL shown below is reference only. Actual change would indicate no Data 3 written.

Synchronous WRFIFO# Timing

s [\ 0\ [ “_/ \___
Ll —p— fis0a
WRFIFO# { ‘r'

_}t|_5,\4_
DQ[31:0] 1 M TR
" t| 67
Ens
pe—
WRFULL ond Valid )( New “alid

t15a
FWE \l

& 42 Synchronous WRFIFO# Timing
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KB 42 M50, Bl 3 (Z0t) Wiz — MR, O WRFULL fE4E 2 J542

ATHEM FanBdhE 2 DUaEdE LRk
> 53 RD# FIFO RIZif74e W%

Functional Operation Range (Vce=5.0V 5%, 0°C to 70°C T 50 pf load on outputs).

Symbol Parameter Min Max Units Notes
t.q SELECT# Setup to RD# Rising Edge 10 ns
L . SELECT# Hold fromn RD# Rising Edge -1 ns
t. ADR[6:2] Setup to RD# Rising Edge 18 ns
. ADR[6:2] Hold from RD# Rising Edge o
t. BE[3:0# Setup to RD# Rising Edge 12 ns
b aa BE[3:07# Hold from RD# Rising Edge o ns
tia RD# High Time 16 ns
t. RD# Low Time 15 ns
| . DaQ[31:0] Valid from RD## Falling Edge 15 ns
| DQ[31:0] Hold frem RD:# Rising Edge 3 ns
tis2 RDEMPTY Status Valid from RD# Rising Edge 10 ns
tes FRF Status Valid from RD# Rising Edge 75 ns

Asynchronous KPF FIFQ and Kegisters Timing

4

=

SELECT# l

£,

BE[3:0)# J .

. —vr{—t
DQ[31:0] )

RD# \ J o

Ens
RDEMPTY 'b

FRF

L

& 43 Asynchronous RD# FIFO and Registers Timing

FH SELECT#. ADR[6: 214545 5 [A]#£ 0] LA 9] S5933 1) FIFO, {HH] RDFIFO#. WRFIFO#

EHAE /b, ffivim FIFO B fRifi#
> 50 WR# FIFO FIZFAE4E W%

%46 T
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Functional Operation Range (Vcg=5.0V 5%, 0°C to 70°C T 50 pf load on outputs).

Symbol Parameter Min Max Units Notes
iy SELECT# Setup to WR# Rising Edge 7 ns
(. SELECT# Hold from WR# Rising Edge ] ns
L ADRI[E:2] Setup to WR# Rising Edge a8 ns
s ADRI[E:2] Hold from WR# Rising Edge ] ns
LIS BE[3:0]# Setup to WR# Rising Edge 5 ns
(s BE[3:0]# Hold from WR# Rising Edge 0 ns
LA WR# High Time TBD ns
L WR# Low Time 4 ns
L DQ[31:0] Setup to WR# Rising Edge 2 ns
b DQ[31:0] Hold from WR# Rising Edge 3 ns
Yes WRFULL Status Valid from WR# Rising Edge 27 ns
i FWE Status Valid from WR# Rising Edge 40 ns

Asyuchronous ¥R¥ FIFQ and Registers Timing
[
=4
SELECT# l |
e
ADRI[6:2] J b
A
t11
BE[3:0]# \Fj
- tIZ‘{
tIEd_?
Daf31.0
[31:0] \/
t, 2 o]
WR# \J
(e
13ns
WRFULL l(
t,,
FWE \
I
& 44 Asynchronous WR# FIFO and Registers Timing
>  Pass—Thru #HKF#
%47 W 2006-12-19




Functional Operation Range (V=5.0V 5%, 0°C to 70°C, 50 pF load on outputs)

Symbol Parameter Min Max Units Notes
i SELECT# Setup to BFCLK Rising Edge 3 ns
i SELECT# Hold from BPCLK Rising Edge 2 ns
t, ADR[B:2], BE[3:0]# Setup to BPCLK Rising Edge 5 ns
t, ADRJ[8:2], BE[3:0]# Hold from BPCLK Rising Edge 2 ns
t, RD# Low to DQ{31:0] Driven 13 ns 1
t, Pass-Thru Status Valid from BPCLK Rising Edge 5 ns
te Pass-Thru Status Hold from BPCLK Rising Edge 0 ns
L, PTROY# Setup to BPCLK Rising Edge 5 ns
t, PTRDY# Hold from BPCLK Rising Edge 3 ns
o PCICLK to BPCLK delay 2 6.5 ns
ty RD#, WR# Setup to BPCLK Rising Edge 5 ns
ty RO#, WR# Hold from BPCLK Rising Edge 2 ns
t, DQ[31:0] Setup to BPCLK Rising Edge 5 ns
t DQ[31:0] Hold from BPCLK Rising Edge 2 ns
ty, DQ[31:0] Valid from BPCLK Rising Edge 15 ns
t, DQ[31:0] Float from RD# Rising Edge 12 ns
Notes:

1. This timing also applies to the use of BE[2:0}# to control DQ[31:0] drive.

K 45 Pass—Thru 4% B Pl 2 53R

Pass-Thru Data Register Read Timing

BPCLK m

-~ U3 e g i

%Eé?sfaoii X valid 1 X Valid 2 X |

| -q-t33-—i

DQ[31:0 _.—( i |

[31:0] e Valid Data Out 1 X Valid Data Out 2 )(—
RD#

——t30 —=

t34

SELECT#

-4—1113—&5

PTRDY# " b
1

iq—tzﬁ —l—.-q—t27—l—:

K 46 Pass—Thru ¥ O P

Pass-Thru Data Register Write Timing

BPCLK

- 143 —-—i—a— t14 —»!

‘EDE??E%]"E D( Valid 1 X Valid 2 X |

i-q— 31 —-i-q— tap —-—i 1

DQ[31-0] D{ Valid Data In 1 X Valid Diata In 2 X |

1.71294..:

WR# \

SELECT# N

-u—t1 Oa—=

PTRDY# % b

= tof - ty7

K 47 Pass—Thru O 5K F
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Pass-Thru Status Indicator Timing

wx N\ N\ ./ \__/

PTATN#

PTWR —\—— |
PTBURSTE | X vaid Y ) vaid X |
PINUM[1 0] S —
PTBE[3 0} =t -

K 48 Pass—Thru #ZILRESTERE S
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FPGA RS VLI 7554
< PR Pass—Thru 2.

SRE LB
ﬂ RESET
IDLE +

SELECT# = 1l

ADR[6:2] = “prrz”

PTRDYE = ]l

PTADRZ =B

RD# = 1l

WRt = ]l

0Q_out(31:0) = " ZZZZIZZII" h

Start 1d PassThr adde

i PTATN# =0 AND PTNUM[L1:0]= ‘00" b

SELECT# =10
ADR(6:2] “aL" b
PTROY# = i
PTADRE =0
RD# = i
Ll = i
DG _out[31:0] = " 222212217 b
¥
PTWR = 1 e T PTWR =10
SELECT# =0
ADR[6:2] = %3(" h
PTROY# = i
PTADRE = i
RD# = i
Ll = i
DG out[31:0] = " 22222221 h
PassThr addr = DQ[31:0]
k. h J
Start_PassThr_wr Start_PussThr_rd
SELECTZ =0 SELECTH =D
ADR[6:2] “2C" h ADRL6:2] “9C" h
PTRIVE =0 FTRDYE =0
PTADRS = ] PTADRE =N
RO% =0 RD =N
WRH S ] WR =0
DR _out[31:0] = " ZZZIZZII" h DR out[31:0) = PassThr data out
End PussThr wr -
= = End_PassThr rd
SELECT# =0 E—
ADR[6:2] = “2C" h SELECTE -0
PTRDVE - 1 ..mfe[tg:z] = “2" h
PTADRS -1 PTRDY# s
RO -1 PTADRE s
WRe - i =21
DQ out[31:0] = * ZZZIZZIZ" h it T 1 ey
PassThr data in = DQ[31:0] DQ_out[31:0] = * 2222222 h
~—
IDLEI
SELECTs =1
ADR[6:2] ST 778
PTROYE =B
PTADRE 5
RD# =
WRE =B
DR out[31:0] = " ZZ222222" h

wdl

K 49

% 50 1L

~

B H Pass—Thru 2. ‘SARESHL
fBC 0k FPGA [f) Pass —Thru 2% [MIAC & B EEHbHE 1, FTLL S5933 firt PATANE Low,
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I H PINUM[1:0]=" 00’ b 5, #%+¢1 FPGA [ Pass—Thru 32 1. 7F FPGA N SZIl =27
1£4% PassThr addr. PassThr data out. PassThr data in, PassThr addr FT4EM
S5933 L2 ¢ Pass—Thru [ HuhE{RF% , PassThr data in F TAZ S5933 522 f¢) Pass
—Thru %4, PassThr_data_in HT/Fitdihi 2y S5933 ) Pass—Thru [f%ds.
DQ out[31:0]%& FPGA firi #] S5933 #ds ik DQL31:0] Li¥ds, 4 DQ out[31:0]=
“7777777770 B, Ut B FPGA ANIKZE) S5933 4 ds 14k DQL31: 01, BREL 75 1m) A S5933
F] FPGA; 4 DQ out[31:0] =PassThr data out I}, i8] FPGA BK5l S5933 (% £k
DQ[31:0], RI%I J7 1a] 4 M\ FPGA %] S5933.
< $5933 [#) FIFO ‘5 7 [a] #E €]
Bt $5933 HLTE I BE4 /75, $5933 3 Pass—Thru % FPGA K%, IRl
i FIFO % [1i82HX FPGA 4h2 SDRAM L [¥9%idls . #5 PC 243 FPGA |- SDRAM Py [ $idie, &
S MERAVE R GE FHAG — RN 17, SRS A R DVA AT sk, FEEE S5933 LI K2
1588 (W, P39~P40), SRt S5933 ] Pass—Thru 45 FPGA K% 4 5 5l DMA &4
X PC EMLERAE AU, FEA T W20 T fift PS5 2 2 A S5933 E IR 75 A7+, I8 /2 M Pass
—Thru # HEREG B FUEEVI R RGN 10 LA . Add_On_busy K472
(R %00, 718 S5933 () Add—0n 3% 1 IE 4 Pass—Thru (7 ], #2454 Add_On_busy = !
PTATN#, WRFULL #& S5933 %y Hi ) FIFO Wil 5« A28 EdE A2 ~ i 50,

wdl % 51 1L 2006-12-19



PO YL FLS59337E PO LR
PR 5 A 7 2%

1) #EFIFORTENDIANT 2,
23 {EfiE BT

3) HAAFIFOR A

4) BEFIFOE

5) WD, BFIFO{LAE

6) i A% il A i ik (AR £ R i)

7) WAL SRR by te i B
8) HAF{FBMCSR bitl08 FhDMAR

FPGA M FIFQREHLIE

JRESET

IDLE

|

start td DMA =1

>
k.

\ PC T BLIE i Pass — Thruil 7
. BTEESDRAMAIAL S b
\K’g{:f v T EIDMA
~_

PCE AT i SDRAMIM
g s RS

k.

PCE AT i SDRAMIM
i

L 4

PC R & 77 88
B fstart_rd DMA

R EhiEDMA

K 50

wdl

MSDRAMiE 1R E
FIFPGAN B IX

v

d On busy=1fa

WRFULL = false

85933 [MFIFO%

5 DWORDEHE #|

&

VLR 2

ERER

T SDRAMAY H bl 54 iy
R BT )

S5933 ] FIFO ‘517 [n] #E %]

52 0

BobWang 2006 03 08
wdl67@sina.com

2006-12-19



