APIC-02-120501

APic21

PCI Target Interface Adapter

uzan J-E-7479/)0J-2



L APIC2L et r s r e rena 2

2SSOSR 3
2-1. PCITARGET I/F . PCI Local Bus Specification 2.1 ( ) IS 3
b7 X = o | (=] o @0 o1 1 o] O 7

22 OO 7
22 et e e e et A A A A e e e e AR A A £ e e e e AR At e et e e e e et et eennaneen 7
2-2-2-1. READ ettt E et a st e e 7
2-2-2-2. WRITE ettt s ettt s ettt ea et et s e e s 11
22 OO 13
22 T o o= | I o 11 o] SRS 14
2-3-1.  Local AAAresS CONTIOL..........cuciiieieeiieiieesis ettt ettt sas e s s saenennenas 14
2-3-2. CRIPSEIECE e 14
P22 . OO 14
S - 4T 0] =Y - TSRS 16
2-4-1. INTErTUPE CONTIONIEY ...ttt ettt s e ne e e e 16
2-4-1-1. L ] 50 OO STT 16
2412, et AR AR At e e et e A A bRt et e e e e Rea et et e e e s 16
20 AR bbb £ AR bbb ARt e e b bt aee 16
2-4-3. EEPROM CONtIOl et 17
2L TSRS 19
2-6.  Local Configuration REQISTEL ..........cveiveirireii e s st se s e sesenesesaeseneneas 20

3. RN AR RS eeEeeeeAeR A At et e Rttt e e e e 23

4. LOCAL CONFIGURATION REGISTER......cciiiririteieieirirrreeeeie st 24
4-1. 1B ettt 24
4-2 LTSS 28

L o Vot < o[- ST 33

B, e et ettt e e e et A e A A A e e e e eAe A e A e A A eSS et A SRR R e A e A A e e e e At R e R e R e bt eaR At et e e e e anneaeteeas 38

ST 40

SOOI 44

O 50
LS SO =Y To I = T o o o USRS 50

9-1-1. Direct Read TranSaCION..........ccceuiiiiieeiieseeserieee ettt sae et se e s se e e saenennenas 50
9-1-2. Delayed Read Transaction: (PCl RD MOUE)..........ccvvururieieieininerereriresinieieesseeese s sesssesesens 51
9-1-3. Direct I/O Pre-Read — PCI INT Read Transaction..........cccocveerveenneeneseneseseneseseneseseenes 52

LS VL (R I T LT Vot ] o USRS 53
9-2-1. Memory BUrsSt WIite TranSACION ........cccoeerireeeiirieieresieeesetesesee e ere e e sesesaeseseseeesessesesesesens 53
0-2-2.  1/O BUrst WIite TranSaCHION .........ccccvueueierieeririeieseeesesie e ese e eesesesesaesesessesesessesesesssssensnsns 54
9-2-3. Fast back t0 back TranSaCtioN ............cccocuieiiicuiiieeces ettt b e 55
O-2-4. PCIWIITE IMOUE ...ttt ettt e e e se e s aesesenesseseseneenenennas 56
9-2-5. PCIWR COMPIELION MOUE ......coeivvieictcisie ettt et sa et ne e e 57
9-2-6. DAt Parity IMOUE ..ottt sttt ne e 58

B e e eereneieerer e e eeaeeaeenEeeEeereeeeaeeaeeEeaEeaEeeaeeaeeaeeateEeiReeEe et eaeetententeeeraeeneententenrenreas 59
B eeeereeeeeeeereereenreireereeeeeeateatenteareeteeeeeeateteaEeeEeeReeaeeaeeateteiReeteeaeeaeetente e ereeneeneententenrenrens 60



1. APIC21

Compact PCI SQFP144Pin
PCI Spec2.1 Target Gate PIN
Read Write Data Buffer ~ Dual Port FIFO Memory APIC21 PCI
Delayed RD Application
Delayed RD 2 Dual Master
Discard LOCK
Application
256 Byte 1I/0 128Kbyte  Memory/Expansion ROM
Local Bus Width 16 8 bit
I/0 16 Chip Select IOCSN#
Chip Select 256Byte I[/ORead Write
LocalBus  1/O Memory Read/Write Address/Data/Hold
32Byte  FIFO Target Application 170 Read
Application Data
Memory 32Byte  Pre-fetch
4 Polarity / Trigger Type / Priority
EEPROM Power-ON  PCI Reset Load APIC21
1K/ 2K/ 4K EEPROM ROM
Local Data Bus  Bi-directional Schmitt Input High Fan-out IOL=24mA Buffer
Local Bus Input Pin 50K Pullup
APIC2T
T _ l PCI TARGET ADAPTER
Serial EEPROM
| Controller |
PCI Config. Sefect > Local Configurati
IDSEL Reg;glgg P i _ 8 Ré;};gira on
< >
A/D[31:0] <+——»] D! > Address DDR e ——»MEMCS#
C/BE#[3:0] ———¥» » Manager BE > —»ROMCS#
———»10CS#[7:0]
e — . 0 4
IRDY# ——» »  Programmable |« ——»TA[8:0]
TROYH +— | X RD FIFO < e »TD[15:0]
DEVSEL# <+—] — 12x32bit ——»BHEN#
SToP# PCI Target N MRDN:
Controll i WR FIFO _ ’
iobin: I paEE g[S R
SERR# +—— ——» 10WN#
LOCK#——— | | l&———IORDY#
INTA# +—— | State Control | q
l&———I0RREQ#
CLK ———» > 10RACK#
+ ¢
RST# ————» Int t
v <4441 I Cgaéﬁg:ﬁzr TIVER ggti
CLKGEN > ——»TRESET#

<4—PCl 1/F BLOCK=——p ¢—Adapter Control Block=—=>p Gt

I1RQ[3:0}

IRCH[3:0%

TOUT#H

Application I/F
BLOCK

—_—




2.

2-1. PCI TARGET I/F

Supported PCI Command:

PCI Local Bus Specification 2.1 ( )

PCI Command Type Code (C/BE#)
1/0 Read 0010
1/0O Write 0011
Memory Read 0110
Memory Write 0111
Configuration Read 1010
Configuration Write 1011
Memory Read Multiple (MRM) 1100
Memory Read Line (MRL) 1110
Memory Write and Invalidate (MWI) 1111

Command Reserved Command (DEVSEL#: No Assert)
PC(Master Device) Retry / Disconnect Command
MRM / MRL / MWI Command
Parity Error SERR# PERR#
PCI Spec Broadcast

PERR# SERR# Enable PCI Command bit6: Parity Error
Response / bit8: SERR# Enable
Parity Error

Address Parity Error

Data Parity Error

Target LOCK
1/0 Memory LOCK
Memory Read 1/0 Read Command
LOCK Retry

LOCK

1st Transaction WR

1st Transaction TARGET ABORT

LOCK# De-assert
LOCK#
Burst Addressing Mode

Memory Addressing Mode

Linear Addressing Mode

Addressing Mode Disconnect with Data
1/0 Addressing Mode
PCl Spec  Burst Address Master Target Device

APIC21

4Byte



Target Latency

PCI Spec2.1 Target Latency
APIC21 Initial Latency (16 clock) Subsequent Latency (8 clock)
Spec2.0 Initial Latency Disable
Expansion ROM Write
Expansion ROM Write
Flush Memory EEPROM Data
SKIP
PCI Spec Byte Lane (C/BE#=1111b)
APIC21 Byte Lane
Target Application Memory Prefetch Enable RD
PCI Configuration Register
PCI EEPROM
Burst
Legacy PC Configuration Burst
APIC21 Burst
Disconnect with Data
Base Address System Mapping Address
BARL(I/O), BAR2(Memory), Expansion ROM BAR
192 byte Read ““00h~~
S
31 16 15 0 Offset (HEX)
Device ID Vendor ID 00h
Status Command 04h
Base-Class Sub-Class Programming I/F Revision ID 08h
BIST Header Type Latency Timer Cache Line Size 0Ch
Base Address Register O 10h
Base Address Register 1 14h
Base Address Register 2 18h
Reserved 1Ch
20h
24h
Cardbus CIS Pointer 28h
Subsystem ID | Subsystem Vendor ID 2Ch
Expansion ROM Base Address 30h
Reserved 34h
Reserved 38h
Max_LAT | Min_GNT | Interrupt Pin | Interrupt Line 3Ch

- Vender ID : Addr=00h; 16 bit; Reset = 136Ch; Read Only
Initialize Serial EEPROM
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- Device ID : Addr=02h; 16bit; Reset = 0001h; Read Only
Initialize Serial EEPROM
- Command Register : Addr=04h; 16bit; Reset = 0000h; RW

Command Register
Bit Description Supported RW Reset
0 1/0 Space Yes RW 0
1 Memory Space Yes RW 0
2 Bus Master(Master Only) No R 0
3 Special Cycles No R 0
4 Memory Write and Invalidate Enable No R 0
5 VGA Pallette Snoop No R 0
6 Parity Error Response Yes RW 0
7 Wait Cycle Control No R 0
8 SERR Enable Yes RW 0
9 Fast Back to Back Enable (Master Only) No R 0
15:10 Reserved R 0
- Status Register : Addr=06h; 16bit; Reset = 0000h; R\W
Status Register
Bit Description Supported RW Reset
6:0 Reserved R 0
7 Fast Back-to-Back Capable Yes R 1
8 Data Parity Error Detected (Master Only) No R 0
10:9 DEVSEL Timing Yes R 01
11 Signaled Target Abort Yes RWC 0
12 Received Target Abort (Master Only) No R 0
13 Received Master Abort (Master Only) No R 0
14 Signaled System Error Yes RWC 0
15 Detected Parity Error Yes RWC 0
Status REG: DEVSEL# Medium

- Revision ID : Addr=08h; 8bit; Reset=00h ( ), Read Only

- Class Code:
Initialize Serial EEPROM
Programming I/F Code: Addr=09h; 8bit; Reset = 00h; Read Only
Sub-Class Code: Addr=0Ah; 8bit; Reset=80h; Read Only
Base-Class Code: Addr=0Bh; 8bit; Reset=06h; Read Only

- Header Type : Addr=0Eh; 8bit; Reset=00h ( )

- Base Address Register0 : Addr=10h; 32bit; Reset=00000001h; RIW

110 —16 Byte
31 4 3 2 10
| I/O Base Address : RW [o]o]o]1]
Bit[O]: 1/0 Space Indicator (1: )
Bit[1]: Reserved (0: )
Bit[31:2]: 1/0 Base Address (Bit[3:2]:0 -16 Byte 1/O Space)



- Base Address Registerl : Addr=14h; 32bit; Reset: 00000001h; RIW

110 Min:4Byte — Max:256Byte(Reset 16 Byte)
31

8 76 5 43210
| 1/O Base Address : RW |

DecodeEnable [ 0] 1]
Bit[O]: 1/0 Space Indicator (1: )
Bit[1]: Reserved (0: )
Bit[31:2]: 1/0 Base Address (Max: 256 Byte)
Serial EEPROM BAR1 Decode Enable

BAR1 Mapping ON/OFF Decode

- Base Address Register2 : Addr=18h; 32bit; Reset: Mapping Off; RW

Memory Min:32Byte — Max:128Kbyte(Reset Mask)

31 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

| Memory Base Address : RW | Decode Enable | 0 | 0 | 0 | 0 | 0 |
Bit[O]: Memory Space Indicator (0: )
Bit[2:1]: Type (00:32bit )
Bit[3]: Prefetch Enable
Bit[31:4]: Memory Base Address (Max: 128 KByte)
Bit[4]: 0

Serial EEPROM BAR2 Decode Enable

BAR2 Mapping ON/OFF Decode

- Subsystem Vender ID : Addr=2Ch; 16bit; Reset=0000h; Read Only
Initialize Serial EEPROM

- Subsystem ID : Addr=2Dh; 16bit; Reset=0000h; Read Only
Initialize Serial EEPROM

Expansion ROM Base Address : Addr=30h; 32bit; Reset= Mapping Off; R'W

Expansion ROM Min:2KByte-Max:128Kbyte(Reset Mask)
31 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| Memory Base Address : RIW | Decode Enable | Reserved |0|
Bit[0]: Address Decode Enable
Bit[10:1]: Reserved

Bit[31:11]: Expansion ROM Base Address (Max: 128 KByte)

Serial EEPROM Expansion ROM BAR Decode Enable
BAR2 Mapping ON/OFF Decode

- Interrupt Line : Addr=3Ch; 8bit; Reset= :R\W

- Interrupt Pin : Addr=3Dh; 8bit; Reset= 01h; Read Only

Serial EEPROM Interrupt Pin Select
PCI (INTA#)



2-2. Adapter Control

2-2-1.
Memory/Exp.ROM 128Kbyte (BAR2/Exp. ROM BAR )
110 256byte (BAR1 )
PCI
- Burst Address
Memory Linear Address Increment (AD[1:0]=00)
4
110 2 0
(BE[3:0]=0000)
Disconnect
Addressing Mode 4Byte
2-2-2.
PCI Dual PORT RAM RW
Write Posted WR Read Latency
PrefetchRD  Delayed RD PCI Local
16 PCI
Data Swap
2-2-2-1. READ
(1) DirectRD
PClI-Local Read Direct RD Latency
PCI RD Mode PCI Retry/Disconnect without
Data
Direct RD PCI Latency RD
Initial Latency Disable PCI Byte Local Read
Direct RD Local Bus Wait
Local Bus Cycle Initial Latency ON | Initial Latency OFF
Single Bus Cycle 2 Wait
Double Bus Cycle 2 Wait

PCI Burst RD
Direct RD

m Direct Buffer 1><32bit

Prefetch Enable

0 Wait(AW/DW/HOLD=0)



(2 PrefetchRD  Delayed RD

PCI  Time Out Read Prefetch Buffer Delayed RD
Memory Prefetch Enable
Prefetch Cycle Prefetch Buffer
CACHE Prefetch Cycle
PCI Direct RD
Retry/Disconnect RD
Prefetch Buffer
1/10 Prefetch Disable Memory
Latency Time Out Byte Lane Prefetch
Burst RD PCI Byte Lane (C/BE#)
Local Bus Cycle Pending Byte Lane
Local Bus SKIP

Prefetch Enable Memory

Single Latency Time Out (FRAME#=1) Prefetch Counter
Byte Prefetch
PCI RD Mode PCI READ Retry Prefetch
Counter Local 1st PCI
Latch Byte Lane 2nd

Delayed RD Prefetch Cycle

Prefetch Buffer PCI Prefetch Cycle
Delayed RD Disconnect
without Data Byte Lane Latch  Prefetch
Prefetch Buffer
Master Device 2
Prefetch Primary / Secondary 2 Prefetch Queue
PCI Primary Prefetch
Secondary Secondary Prefetch
Local Prefetch Cycle
Delayed RD 2
Address/PCI Command/Prefetch
PCI Delayed RD
Prefetch Queue
From Pl o Primary » Secondary 4TO>LBSC
Delayed RD
Frame
CH1 CH2
v
Address Comparator




Prefetch 48 Byte 2
Prefetch PCI
Lock Disconnect
PCI
Discard Counter
Prefetch 2 PCI-RD (Direct RD)
HIT DISCARD
Direct RD Latency DISCARD
PrefetchRD Delayed RD
m RD CACHE(Prefetch Buffer)  12><32bit Dual Port RAM
|
Delayed RD Mode
Pre-fetch RD Mode
(3) Directl/OPre-RD  PCIINTRD
PCI RD
Pre-RD)
PCI Read /0
(Half/Full) PCI-RD
1/0 RD Mode) PCI
DIO Address:
2 (IORREQ#/ IORACK#)
Local (DIO Address)
(EMPTY/FULL) Half/Full
PCI PCI Interrupt RD Mode PCI
DIO Address
PCI INTRD DIO Address Byte/Word/D-Word
Direct /ORD PCI Interrupt RD Mode
Direct I/O Pre-RD FULL
PCIINTRD EMPTY
PCI Local Configuration
PCI
(Empty=0)
Empty Direct RD Latency
Prefetch Delayed RD PCI INT RD

Delayed RD

Prefetch Cycle

Dead

(Direct 1/0

(Direct

Address

Direct I/O Address

Delayed RD



Direct 1/0 Pre-RD Buffer

Direct 1/0 Pre-RD RD CACHE Double Word  FIFO
DIO
DIO Line Pointer  Column Pointer Byte
Half Full Point Point
PCI INT RD DIO Byte Data Swap
PCI
Data Swap Column Pointer PCI Byte Enable
e DIO Addr[1:0]=00B Single / Burst RD
- PCI Byte Enable: 0000/1100/1110
BE=1000 - 1100 DIO
Byte BE# Column Swap Control
Pointer HH HL LH LL
Double W 0000 00 [31:24] [23:16] [15:8] [7:0]
Word 1100 00 [15:8] [7:0]
10 [15:8] [7:0]
Byte 1110 00 [7:0]
01 [7:0]
10 [7:0]
11 [7:0]
e DIO Addr[1:0]=10B Single  /Burst RD
- PCI Byte Enable: 0011/1011 DIO
Byte BE# Column Swap Control
Pointer HH HL LH LL
Word 0011 00 [31:24] [23:16]
10 [31:24] [23:16]
Byte 1011 00 [23:16]
01 [23:16]
10 [23:16]
11 [23:16]
PCI INT RD Data Bus
WORD - BYTE - WORD - ....etc.
LocalBus 8 DIO Register Size 16 8
Direct 1/0 Pre-RD
RD FIFO Flush Command
e Space Full/Half
PCI
PCI Space Full
Space Half
Full Half Local Config Virtual Space
Internal Interrupt Control Register Bit3: 0 - Half/

1- Full: Reset Half

-10 -



Half

Direct 1/0O (Min OByte — Max
32Byte) Half RD FIFO Space Register 8
Half Point FIFO Enable Bit(Bit 15)
DIOP(Byte Lane
Line) DIOBC(Byte: Column) Half Point
RD FIFO Space Control Reg Direct I/0 Half Half Point
7/6|5]4]13|]2|1]0 Space Space DIOP DIOBC
0/0]0O0|]0O0]J]O|JO]O]1 4 byte 2 byte 0000 10
0/0]O0O]J]O0OjJ]O]J]O]1]O 8 4 0001 00
0/0]O0O]J]O0O]J]O]1]0]0O 12 6 0001 10
0/0]0O0O|]0O]J]1]0]0]0O 16 8 0010 00
0/j0]0O0O]1]0]0]0]0O 20 10 0010 10
0/0]1]0]J]0O0]J]0O0]O0O]O 24 12 0011 00
0/1]0]|]0|J]0O0O]J]0O0]O0O0]O 28 14 0011 10
1/0]0]0]0O0]J]0O0]O]O 32 16 0100 00
Half DIOP Half Point
Full 2
|
Direct I/O Pre-RD Mode
PCI INT RD Mode
(4 FIFO Space Sharing
APIC21 RD CACHE
Prefetch Data DIO Data DWORD
Local Configuration RD FIFO Space Control
RD CACHE (48 Byte) Prefetch DIO
Prefetch Min: 16 byte Max: 48 byte
DIO Min: 0 byte Max: 32 byte
2-2-2-2. WRITE
Write Local Bus PCI WR WR FIFO
PCI
Write PCI 3
Write Posted WR FIFO Empty PCI WR
Local Direct WR Mode
PCI Local WR

-11-




Local Configuration Mapping Adapter
Control Data Parity Mode Data Parity Error

Parity Error  Application

FIFO Full Parity Error Application
Direct WR Mode
PCI Spec. Delayed WR APIC21 Adapter
Control PCI WR Completion Mode 1 Application
Application PCI
Retry Disconnect without Data WR
FIFO PCI Retry/Disconnect
m WRFIFO 8>32bit Dual Port RAM
|
Posted WR Mode
PCI Direct WR Mode
Buffer Type Access Mode Address | Source Data Destination
(From)
Direct RD PCI Direct RD (PDTR) | PCI Application PCI
RD FIFO Pre-fetch RD (PRFR) | PCI Application RD FIFO
Delayed RD (DLYR) PCI RD FIFO PCI
Direct I/O Direct 1/O Pre-read | Adapter | Application Direct I/O
(IOPR)
Interrupt RD (INTR) | PCI Direct 1/0 PCI
WR FIFO Posted WR (PSTW) PCI PCI WR FIFO -> APPL
[ _J
PDTR | PRFR | DLYR | IOPR INTR | PSTW
PDTR
PRFR e o e
DLYR e °
IOPR ) ° ®
INTR e °
PSTW e °

-12-




Mode Description
PCI Read Mode RD Retry Prefetch RD FIFO
PCI
Latency Read Data
PCI Read No Prefetch PCI Write
Write Mode Retry
Write
PCI Write Mode | WR FIFO Retry/Disconnect
Latency FIFO
PCI Write WR Application Burst
Completion Mode WR Disconnect WR
Application PCI
(Retry)
Application Write | PCI WR Prefetch RD
No Prefetch RD WR
PCI
Prefetch RD WR

PCI—Access_D'R’§“+ IR ‘_De';,yed—y PCl-Access —R — R
FIFO FULL
Prefetch
Local-Access — — Prefetch RD
Local-Access Direct 1/0 R
R
\ J \ J

PCI Write Mode

PCI-Access —IR—p

Delayed
& —r—

Prefetch >
RD

4

Local-Access

\L

PCI Read No Write Mode

PCI Write Completion Mode

R/ Access
PCI-Access ——R—p —wn\-y —o
Local-Access ~ =—rrefetch RD Py

i

WR=——p

\

\L

Application Write No Prefetch Mode

PCI-Access

Local-Access —

v
v

WR

RD
S13-




2-3. Local Control

2-3-1. Local Address Control

Local Address Local
Reference Address Latch
(C/BE#) Local Bus 0,+1,+2, +3
Prefetch Enable Memory RD
PCI
Addressing Mode  Linear Increment Mode 4Byte
4 Count Up Reference Address
110
Reference Address
Local 8 256Byte Local
Burst Memory Prefetch PCI
Reference Address
Memory TA[16:0]
1/0 TA[7:0] TA[16:8]
2-3-2. Chip Select
CS
Memory MEMCS# PCI Config Reg: Base Address Reg?2 128K
/0 IOCS#0-15 | PCI Config Reg: Base Address Regl 256

16
(Max: 256 Byte)

Expansion ROM | ROMCS# PCI Config Reg: Expansion ROM Base Address Reg

1/0 Chip Select I0CS#0-15 Address
Read WR Strobe

8 bit(TA[16:9]) 10CS#{15:8]

2-3-3.

8/16
Local
WR > Direct RD > Direct I/O Pre-RD > Memory Pre-fetch RD

-14-



Memory, 1/0

Hold Time

Application IORDY
IORDY

Data Wait Command

Direct 1/0O Pre-RD
Direct 1/0 Pre-RD

De-assert

IORREQ#

Read/\Write Address Wait Data Wait

Data Wait

1 2BCLK BCLKu1

IORACK#

WAIT HOLD Time

-15-
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Chip Select
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2-4. Peripheral

2-4-1. Interrupt Controller

Local Configuration

INTA# Active
Flag

Interrupt Clear

PCI Sharing

APIC21 4 3

Interrupt Flag PCI
2-4-1-1. IRQ[3:0]

Polarity (Active-Low/High) / Type(Edge/Level) / Priority

Edge Mode
2
2 BCLK
Level Mode 2
(1) Interrupt Clear
IRCx IRQX
@
Flag
Level Mode Application
2-4-1-2.
RD CAHCE, WR FIFO
“TARGET ABORT”
DIO Half Full
2-4-2.
- 31
- 0.48juS PCI Clock-16
- PCI
TCLK 33MHz
Timer Count Timer Enable
1
Timer Borrow
Timer Enable Disable

-16 -

De-assert

IRQx De-assert

PCI

Direct 1/0 Pre-RD Enable

(TCLK)

TOUT# 1
Adapter Status Recovery
Borrow



2-4-3. EEPROM Control
EEPROM APIC21

PCI Local Configuration EEPROM Control
EEPROM  Read/Write

EEPROM RD
(PCI Configuration Register / Local Configuration Register)
PCI Retry
EEPROM RD 10
Vender ID FFFFh
Reset
EEPROM
PCI 48 33MHz 1.44S
EEPROM
RD EEPROM
1K/2K/4AK -Serial EEPROM
Serial EEPROM
(1) PCI Configuration
(2) Local Configuration
(3) Local Configuration
Serial EEPROM: Addr=0Ch Initialize Control Bit=1 Local
Configuration Local Configuration
RESET
EEPROM MASK
MASK# EEPROM
MASK#
EEPROM
EEPROM 16

W {EATEES Y 7))L EEPROM

1Kbit 2Kbit  3-wire EEPROM 93xx (Microwire Bus Interface)
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| EEPROM

EEPROM Register Description Note No Initialized
Offset Register Value
00h Vendor ID 136Ch
01h Device ID 0001h
02h Programming Interface Code (High Byte) 00h
Revision ID (Low Byte) 00h
03h (High) Base Class Code 06h
(Low) Sub Class Code 80h
04h Base Address Registerl 1/0 Fih
bit0:1/0
bit1:NC
bit7-bit2: (A7-A2)
bit15-bit8:NC
05h Base Address Register2 0000h
bitO:
bit2-bit1:
bit3:
bit15-bit4:
(A16-A5)
06h Subsystem Vendor ID 0000h
07h Subsystem ID 0000h
08h ExpansionROM Base Address ROM 00h
bit0:ROM
bit1:NC
bit7-bit2:
(A16-A11)
bit15-bit8:NC
09h (High) Interrupt Pin Pin 01h
bitO:INTA#
bit7-bit1:NC
(Low) Adapter Control Register | (Local Configuration Register Space) 38h
0Ah LocalControlRegister Low Byte (Local Configuration Register Space) 0000h
0Bh LocalControlRegisterHigh Byte (Local Configuration Register Space) B65Bh
0Ch (High) Initialize Control
bitO:
“1" 5
0" -
bit7-bit1:NC
(Low) Internal Interrupt Control | (Local Configuration Register Space) 00h
0Dh External Interrupt Control (Local Configuration Register Space) 0000h
OEh 10CS Enable Timing Low Byte 0000h
OFh 10CS Enable Timing High Byte 0000h
10h 10CS0 Address Decode 0000h
11h I0CS1 Address Decode 0000h
12h 10CS2 Address Decode 0000h
13h 10CS3 Address Decode 0000h
14h 10CS4 Address Decode 0000h
15h I0CS5 Address Decode 0000h
16h I0CS6 Address Decode 0000h
17h I0CS7 Address Decode 0000h
18h 10CS8 Address Decode 0000h
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19h 10CS9 Address Decode 0000h
1Ah I0CS10 Address Decode 0000h
1Bh 10CS11 Address Decode 0000h
1Ch 10CS12 Address Decode 0000h
1Dh 10CS13 Address Decode 0000h
1Eh 10CS14 Address Decode 0000h
1Fh I0CS15 Address Decode 0000h
20h Multiplex Control 00h
21h RD FIFO Space Control 0000h
22h Timer Count Register: Low Byte 0000h
23h Timer Count Register: High Byte 0000h
No Initialized Register Value EEPROM
Target Adapter Reset
2-5.
PCI
PCI/
PCI CK
60nS 2 Application(BCLK)
0.481uS 16 Timer
1.441S 43 Serial EEPROM(EESK)

-19 -




2-6. Local Configuration Register

(Base Address Reg0)
PCI- EEPROM
RW FIFO PCI

REGISTER Offset(HEX)
Interrupt Clear | Interrupt Flag | Adapter Status | Adapter Control 00h
Local Control Register 04h
Virtual Register Address 08h
Virtual Register Data 0Ch

Configuration Register 16 52
Address Pointer
Virtual Register Address $—> v
Virtual Register Data \Data
Virtual Register Address Virtual Register Data
R W

REGISTER Offset(HEX)

External Interrupt Control Internal EEPROM Cntr 00h
Interrupt Cntr

10CS Timing Control 04h
I0CS1 Address Decode I0CS0 Address Decode 08h
I0CS3 Address Decode I0CS2 Address Decode 0Ch
I0CS5 Address Decode 10CS4 Address Decode 10h
I0CS7 Address Decode I0CS6 Address Decode 14h
I0CS9 Address Decode I0CS8 Address Decode 18h
I0CS11 Address Decode 10CS10 Address Decode 1Ch
I0CS13 Address Decode 10CS12 Address Decode 20h
I0CS15 Address Decode 10CS14 Address Decode 24h
Adapter Revision | Multiplex Cntr RD FIFO Space Cntr 28h
Timer Count 2Ch
TestMode | Debug Register 30h

-20 -



Adapter Control/Status Register:

- R\W FIFO Full/Empty, Timer Borrow
- R\W FIFO Flush, Timer Clear

Interrupt Flag Register:

-4 3
Interrupt Control Register

Interrupt Clear Register:

Local Control Register:

- (8/16)

- Memory/1O RW WAIT

- Memory Prefetch (Enable/Disable, )

- Direct I1/O Pre-read (Enable/Disable, Target Register Address/Width)

- Clock

Virtual Register Address
- (Address[1:0]=00)

Virtual Register Data
RW Byte Enable
Virtual Register Address

EEPROM Control
- EEPROM RMW

Internal Interrupt Control

External Interrupt Control

- polarity (Active — Low/High)

I0CS Timing Control
- 1/O Chip Select Enable (Address/IOR#/10W#)

-21-



I0CS0-15 Address Decode
- 10O Address / Address Decode Range Max: 256 Byte / Min: 1Byte

RD FIFO Space Control
- RDFIFO Prefetch Rd Direct I/O Pre-RD

Multiplex Control:
- 8bit Multiplex (TA16-8/ 10CS#15-8)

Adapter Revision :
- Revision No. (00H )

Timer Count
- Timer Enable
- 32

Local Configuration

Local Configuration 110
Byte Enable
: 4 Byte D-word/Word/Byte
110 [1:0]=00b Byte Enable[3:0]=0000b
Addressing Mode Mode 4
Disconnect
Virtual Register Address (Byte
Lane) Virtual Register Data Byte Enable

-22 -



BL B2 B3 BL AW B2 B3 BL B2 DwWL B3
ok JULULUUL  JUULUUULLULI JUUuUy L
sork | L[ L 1 A [ N I S I O
Address j X: :X X: :X
Ccs# A B [ 7 T
BHEN# ) [ B [ X
WR Data =~ ( > ........... > ..................... < .................
MWR/IOW# _ -/ T
RDData D s N K >—— N R
MRD/IOR# < 60ns> T T
Base Bus Timing TIMING-1 TIMING-2
(Address Wait=1/ Hold = 1) (Data Wait=1/HOLD=0)
B1 AW B2 DWL B3 BL AW B2 DWL W W B3

ok JUHHULHULHULULUL JUUUUULUUUULU UL LWL

=Y 1 & S e S I O I O

Address :X :X

cs# ] ]

BHEN# X X

e N e B e N R R

MWR/IOW# e

RD Data : << ................. : << ..........................

MRD/IOR# i

IORDY \ /

TIMING-3 TIMING4
(AW=1/DW=1/HOLD =0) (AW=1/DW=1/HOLD=1/ IORDY=2wait)
MEMORY /10 Bus Cycle

ok JULHUULDUULDUULDUULDUULDUULDUL LWL L
BCLK S N S I O O
IORREQ#  \ / \ /
IORACK# \ / \ [
Address Invalid X DIO Address X X DIO Address )C
BHEN# X X X X
+RD Data Invalid ) & D T
IOR# -/ -/

(AW=1/DW=1/HOLD =0)

(AW=1/DW=1/HOLD =1)

Direct 1/0 Pre-RD Cycle
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4. LOCAL CONFIGURATION REGISTER

REGISTER Offset(HEX)
Interrupt Clear | Interrupt Flag | Adapter Status | Adapter Control 00h
Local Control Register 04h
Virtual Register Address 08h
Virtual Register Data 0Ch
REGISTER Offset(HEX)
External Interrupt Control Internal EEPROM Cntr 00h
Interrupt Cntr
I0CS Timing Control 04h
I0CS1 Address Decode I0CS0 Address Decode 08h
I0CS3 Address Decode I0CS2 Address Decode 0Ch
I0CS5 Address Decode I0CS4 Address Decode 10h
I0CS7 Address Decode I0CS6 Address Decode 14h
I0CS9 Address Decode I0CS8 Address Decode 18h
I0CS11 Address Decode 10CS10 Address Decode 1Ch
I0CS13 Address Decode 10CS12 Address Decode 20h
I0CS15 Address Decode 10CS14 Address Decode 24h
Adapter Revision | Multiplex Cntr RD FIFO Space Control 28h
Timer Count 2Ch
| 30h
4-1. 16
e Adapter Control Register: ADDR: 00H; 8bit
Bit Description RW Reset
0 PCI Read Mode RW 0
1. RD Retry
RD FIFO PCI
0:
1 PCI Read No Write Mode RW 0
1. Prefetch PCI
Retry
0:
2 PCI Write Mode RW 0
1. WRFIFO Disconnect
0: FIFO
3 PCI1 WR Completion Mode RW 1
1. WR
WR Disconnect
WR
PCI (Retry)
0: WR
4 Application Write No Prefetch RD RW 1
1. PCI WR
Memory RD WR
0: RD WR
5 PCI Initial Latency Enable RW 1
1: PCI Initial Latency Rule (16 clock) Enable
0: Disable
6 Data Parity Mode RW 0
1. Parity Error
0: Parity Error
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7 Adapter Software Reset RW 0
1. Reset Enable
0: Reset Disable

Adapter Software Reset Command
Application Reset TRESET#
Command PCI Dead Lock
PCI Config Local Config

e Adapter Status / Recovery Register: ADDR: 01H; 8bit
Bit Description RW Reset
0 Prefetch RD Buffer Full R 0
1. Full
0: Space Available
1 Direct 1/0O RD Buffer Empty R 0
1: Space Empty
0: Space Available
2 Direct 1/0 RD Buffer Full R 0
1. Space Full
0: Space Available
3 WR FIFO Space Full R 0
1. Full
0: Space Available
4 Detect Timer Borrow R 0
1
0:
5 RD FIFO Flush w 0
1. RDFIFO
6 WR FIFO Flush w 0
1. WRFIFO
7 Timer Status Clear w 0
1 Detect Timer Borrow
e Interrupt Flag Register: ADDR: 02H; 8bit
PCI PCI (INTA#)
IRQO-3# 03

Interrupt Clear Register

Bit Description RW Reset
0 IRQO: 0: 1 R 0
1 IRQ1: 0: 1 R 0
2 IRQ2: 0: 1 R 0
3 IRQ3: 0: 1 R 0
4 RD Buffer Error: R 0

0: RD Buffer
1: RD Buffer Fatal Error
5 WR FIFO Error: R 0
0: WR FIFO
1: WR FIFO Fatal Error
6 Direct 1/0 Buffer Half Full 0: 1 R 0
7 Reserved 0
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Interrupt Clear Register:

ADDR: 03H; 8hit

(IRC[3:01#)

@
=

Description

Reset

IRQO:

IRQL:

IRQ2:

IRQ3: 1

RD Buffer Error: 1

WR Buffer Error: 1

DIO Clear: 1

SHEEEEEE

~NoO|OAM|WIN|IF|O

Reserved

o|Oo|O|O|O|O|O|O

Local Control Register:

ADDR: 04H; 32bit

Bit Description

RW Reset

1.0 Local Bus Width
00: 8hit

01: 16 bit
10-11: Reserved

RW 00

2 Memory Prefetch Enable
1: Enable
0: Disable

5:3 Pre-fetch Count
000: 4byte: Byte Enable
001: 8byte
010: 12byte
011: 16byte
100: 20 byte
101: 24byte
110: 28byte
111: 32byte
( RDFIFO

RW 000
Byte

6 Direct 1/0O Read Enable
0: Disable
1: Enable

7 Direct 1/O Register Size
Direct 1/0 Read
0:8hit

1:16 bit

RW 0

15:8 1/0 Address Register
Direct 1/O Read

Direct 1/O Read Enable

RW 00H

16 Memory RD Address Wait
7890-

0: No wait

1: 1 wait

18:17 Memory RD Data Wait
00 : 0 wait
01:1 wait
10: 2 wait
11 : 3 wait

19 Memory WR Address Wait
0: No wait
1:1wait

RW 1
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21:20 Memory WR Data Wait RW 01
00 : O wait
01:1wait
10: 2 wait
11 : 3wait
22 Memory Address Hold Time : RW 1
MEM-R/W MR Hold Time
0: 0
1: 1Clock
23 Timer Clock Control RW 0
0: Clock IN ( )
1: PCI Clock Out
24 1/0 Addressing Mode RW 0
PC 110
0:
1:

ADI1:0]=00, BE=0000 110

Direct 1/0 RD
Direct I1/O RD RD

25 10 RD Address Wait RW 1
0: No wait
1:1wait

27:26 10 RD Data Wait RW 01
00 : O wait
01:1 wait
10: 2 wait
11 : 3 wait
28 10 WR Address Wait RW 1
0: Nowait
1:1wait

30:29 10 WR Data Wait RW 01
00 : O wait
01:1 wait
10: 2 wait
11 : 3wait
31 1/0 Address Hold Time : RW 1
1/O-R\W WR Hold Time

0: 0
1: 1Clock

e Virtual Register Address: ADDR: 08H; 32bit
52
[1:0]=00

e Virtual Register Data: ADDR: OCH; 32bit

RW Virtual Register Address
Byte Enable Byte/Word/Dword
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42, 52
e EEPROM Control Register: Virtual ADDR: 00H;
Bit Description RW Reset
0 EESK EEPROM Serial Clock RW 0
EEPROM
EESK
1 EECS EEPROM Chip Select RW 0
EEPROM
EECS
2 EEDI EEPROM Serial Data Input RW 0
EEPROM
EEDI
3 EEDO EEPROM Serial Data Output R 1
EEPROM
EEDO
EEDO
4 EEST EEPROM Status R 0
EEPROM
“177
‘077>
5 RELD EEPROM Reload RW 0
EEPROM
6 EEFAULT R 0
Vender ID=FFFFh
7 Reserved
e Internal Interrupt Control Register: Virtual ADDR: 01H;
3
Bit Function R/W Reset
0 RD Buffer Fatal Error INT Enable RW 0
0: Masked
1:Enable
1 WR FIFO Fatal Error INT Enable RW 0
0: Masked
1:Enable
2 DIO Space Half / Full INT Enable RW 0
0: Masked
1:Enable
3 DIO Space INT Type: RW 0
0: Half
1:Full
7:4 Reserved 0

e External Interrupt Control Register:

4

RD BUFFER WR FIFO
IRQ0O IRQ1 IRQ2 IRQ3
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Bit

Function

RW Reset

IRQO: Interrupt Enable Bit:
0: Masked
1: Enable

IRQO: Interrupt Type
0: Level
1:Edge

RW 0

IRQO: Interrupt Priority
0:Low
1:High

IRQO Polarity
0: Active-Low
1: Active-High

IRQ1: Interrupt Enable Bit:
0: Masked
1:Enable

RW 0

IRQ1: Interrupt Type
0: Level
1:Edge

IRQ1: Interrupt Priority
0:Low
1: High

IRQ1 Polarity
0: Active-Low
1: Active-High

RW 0

IRQ2: Interrupt Enable Bit:
0: Masked
1: Enable

IRQ2: Interrupt Type
0: Level
1:Edge

10

IRQ2: Interrupt Priority
0:Low
1: High

11

IRQ2 Polarity
0: Active-Low
1: Active-High

12

IRQ3: Interrupt Enable Bit:
0: Masked
1:Enable

13

IRQ3: Interrupt Type
0: Level
1:Edge

14

IRQ3: Interrupt Priority
0: Low
1:High

RW 0

15

IRQ3 Polarity
0: Active-Low
1: Active-High

1/0 Chip Select Timing Control:

Virtual ADDR: 04h; 32bit

1/0 Chip Select I0OCS0-15# Enable Disable
Bit Function RW Reset
1.0 10CS0# CS Enable Timing RW 00
00: CsS Disable
01: IOR# Timing
10: I1OW# Timing
11: Address Timing
32 I0CS1# CS Enable Timing RW 00
00: CSDisable
01: IOR# Timing
10: 1OW# Timing
11: Address Timing
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54

10CS2# CS Enable Timing
00: CSDisable
01: IOR# Timing
10: I1OW# Timing
11: Address Timing

00

76

I0CS3# CS Enable Timing
00: CS Disable
01: IOR# Timing
10: 1OW# Timing
11: Address Timing

00

9:8

10CS4# CS Enable Timing
00: CsS Disable
01: IOR# Timing
10: I1OW# Timing
11: Address Timing

00

11:10

I0CS5# CS Enable Timing
00: CS Disable
01: IOR# Timing
10: 1OW# Timing
11: Address Timing

00

13:12

10CS6# CS Enable Timing
00: CsS Disable
01: IOR# Timing
10: 1OW# Timing
11: Address Timing

00

15:14

I0CS7# CS Enable Timing
00: CS Disable
01: IOR# Timing
10: 1OW# Timing
11: Address Timing

00

17:16

10CS8# CS Enable Timing
00: CsS Disable
01: IOR# Timing
10: 10W# Timing
11: Address Timing

00

19:18

10CS9# CS Enable Timing
00: CSDisable
01: IOR# Timing
10: 1OW# Timing
11: Address Timing

00

21:20

10CS10# CS Enable Timing
00: CSDisable
01: IOR# Timing
10: 10W# Timing
11: Address Timing

00

23:22

I0CS11# CS Enable Timing
00: CSDisable
01: IOR# Timing
10: 1OW# Timing
11: Address Timing

00

2524

10CS12# CS Enable Timing
00: CSDisable
01: IOR# Timing
10: 10W# Timing
11: Address Timing

00

27:26

I0CS13# CS Enable Timing
00: CSDisable
01: IOR# Timing
10: 1OW# Timing
11: Address Timing

00

29:28

10CS14# CS Enable Timing
00: CSDisable
01: IOR# Timing
10: 1OW# Timing
11: Address Timing

00
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31:30 10CS15# CS Enable Timing RW 00
00: CSDisable
01: IOR# Timing
10: I1OW# Timing
11: Address Timing
e |OCS Address Decode 0-15; Virtual ADDR: ; 16 bit
Register Offset Register Offset
10CS0 Addr Dec 08h 10CS1 Addr Dec 0Ah
10CS2 Addr Dec 0Ch 10CS3 Addr Dec OEh
10CS4 Addr Dec 10h I0CS5 Addr Dec 12h
I0CS6 Addr Dec 14h I0CS7 Addr Dec 16h
I0CS8 Addr Dec 18h I0CS9 Addr Dec 1Ah
I0CS10 Addr Dec 1Ch I0CS11 Addr Dec 1Eh
10CS12 Addr Dec 20h 10CS13 Addr Dec 22h
10CS14 Addr Dec 24h I0CS15 Addr Dec 26h
1/0 256byte
Base Address 110 Address Decode Range
10CS 1/0O Chip Select Control
Address Decode Range Base Address 1/0
7/6|5|4|]3|2|1|0]|]7|6|5|4|]3]|]2]1]|0
1 1|1 1|1 1)1 l] | oo ©o © | © | © | ©o | ®© | ®
1 1 1 1 1 1 1 0O ©o | ©o © | ©o | @ | @ ® 2
1111111 |0|0|e®|® | | e e 4
111|111 0|0|0|®|®| ® | e| e 8
1 1 1 1/ 0[0|]0|0 | e |  ®@ | @ e 16
1{1|/1]0|0|0|0|0 | @| | ® 32
1{12]/]0]0|0|0]|0|0|e®| e 64
1/{0|/0]0|0]|]0|0|0]| e 128
O0j]0|0|]O0O]O]JO]O]|O 256
Bit Function R/W Reset
7.0 Base Address hit RW 00h
15:8 Address Decode Range RW 00h
e RD FIFO Space Control: Virtual ADDR: 28h; 16bit
Direct 1/0 Pre-RD Enable RD FIFO RD
FIFO 48 Prefetch
Bitl5 RD FIFO Master Enable
RD FIFO
RD FIFO 48

Direct 1/0 Pre-RD

PreFetch
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Bit Function RW Reset
Bit Prefetch Direct
716|5(4(3|2|1]0 Space 1/0 Space
(byte) (byte)

7.0 0j]0j0|0O]J]O|j0O]O]O 48 0 RW 00h
0/j]0j0|0O0]O|j0O]O]12 44 4
0/j]0j0|0O]J]O|0O]|1]0 40 8
0j]0j0|0O]J]0O|1]0]O 36 12
0j0j0|0O]21|0]0O]O 32 16
0/0|J0O0]1]0]j0]0O0]O 28 20
0/|0|J1]0]0O0]j0O0]0O]O 24 24
0j]1/0|0]0O|j0O]O0O]O 20 28
1]0/|0|J0|J0O]O]O]O 16 32

14:8 Reserved 0

15 RD FIFO Master Enable (1: Enable / 0: Disable) RW 0

@ Multiplex Control:

10 (TA16-9/10CS15-8#)

Virtual ADDR: 2AH; 8bit

Bit

Function

Reset

TA9/10CS8#
0:TA9 Select
1: 10CS8# Select

TA10/10CS9#
0:TA10 Select
1: 10CS9# Select

TA11/10CS10#
0:TA11l Select
1: 10CS10# Select

TA12/10CS11#
0:TA12 Select
1: 10CS11# Select

RW

TA13/10CS12#
0:TA13 Select
1: 10CS124# Select

TA14/10CS13#
0:TA14 Select
1: 10CS13# Select

TA15/10CS14#
0:TA15 Select
1: 10CS14# Select

RW

TA16/10CS15#
0:TA16 Select
1: 10CS15# Select

e Adapter Revision:

Revision No

e Timer Count Register:

Virtual ADDR: 2Bh; 8bit
Read Only 10H:

Virtual ADDR: 2Ch; 32bit

Bit0O Timer Enable Timer
Bit Function R/W Reset
0 Timer Enable Bit RW 0
1. Enable
0: Disable
31:1 Timer Count RW 0
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5. Package

22mm

A

20mm-

VSS —]
TA9/10CSN8 «
TA10/10CSN9 <
TA11/10CSN10
TA12/10CSN11
TA13/10CSN12 «
TA14/10CSN13 <
TA15/10CSN14 <
TA16/10CSN15 +

10CSN4
10CSN3
10CSN2 +
10CSN1 +
10CSNO
VDD —

VSS —
PCI_INT +
PCI_RST —»
PCI_CLK —»
VSS —|
PCI_AD31 <]
PCI_AD30 <]
PCI_AD29 <]
PCI_AD28 <)
PCI_AD27 <>
PCI_AD26 <]
PCI_AD25
PCI_AD24
PCI_CBE3 —)
PCI_IDSEL —
VDD —

22mm
201

109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144

108 |— VDD
107 |> TA8
106 |+ TA7
105 |+ TA6
104 |+ TA5
103 |+ TA4
102 | TA3
101 > TA2
100 |» TA1

98 |» BHEN
97 |— VSS

96 |— VDD

95 &> TDO
85— VSS

84 |— VDD

83 fe» TD10
82 fe» TD11
81 fe» TD12
80 fe» TD13
79 j> TD14
78 | TD15
77 |» MEMCSN
76 |» ROMCSN
75 |~ MRDN
741> MWRN
73— VsS

99 |» TAO
94 le» TD1
93 fe» TD2
92 fe» TD3
91 je» TD4
90 j> TD5
89 [+ TD6
88 [ TD7
87 [+> TD8
86 [+> TD9

APIC21
PCI TARGET ADAPTER

144 pin POFP

L VDD
L > BCLK

L > 10RN

> 10WN

k— 10RDY
k— 10RREQN
> 10RACKN
|, TRESETN
L vss

L vDD

L— IRQD
L 1RQ1

— 1RQ2

— 1RQ3

L > IRCNO

L > IRCN1

L > IRCN2
> IRCN3
L vss

— VDD

> TCLK
- TouT
> EECS
- EESK

L s EEDI

> PCI_AD2
> PCI_AD3
> PCI_AD4
> PCI_ADS
L vss

VsS —1

_AD23 o2
“AD22 +{3
“AD21 +{4
“AD20 +{5
“AD19 6
“AD18 {7
“AD17 {8
“AD16 «»|9

VDD —] 10

vss {11
PCI_CBE2 {12
PCI_FRANE —{13
pc1_CBEL —{22
voD —{ 23

vss —| 24

AD15 *25

PCI_TRDY <15

PCI_DEVSEL <16

pCI_Lock —{18

PCI_PERR <19

PCI_SERR <20

PCI_PAR +¥21

PCI_IRDY —|14

PCI_STOP <17

PC
PC
PC
PC
PC
PC
PC
PC
PC

AD14 <»]26

AD13 <] 27

PC
PC
PC

0.5mm

AD12 «»28
AD11 «»29
AD10 «»30

VDD —136

PCI_ADS <»|32

pCI_CBEO —{33

PCI_AD6 +¥35

PCI_AD7 +»|34

PCI_AD9 <31

PC
PC

TEST MODE

[+— CLOCK Select
[ Initialize

> TIN_BRIO
> TIN_BRIO
> TIN_BRIO
> TIN_BRWO

t«— BCLK Sync
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m PCI Interface Pin Description:

Pin Pin Name Pin Type Note
Number
130 INTA# OUT(OC) PCI Level Sensitive PCI Interrupt (INTA#)
131 RST# IN PCI Reset
132 CLK IN PCI Clock(33 MHz)
133 VSS GND
134 AD31 1/O(TS) PCI Addr/Data Multiplex Bus: AD[31]
135 AD30 1/0(TS) PCI Addr/Data Multiplex Bus: AD[30]
136 AD29 1/O(TS) PCI Addr/Data Multiplex Bus: AD[29]
137 AD28 1/O(TS) PCI Addr/Data Multiplex Bus: AD[28]
138 AD27 1/O(TS) PCI Addr/Data Multiplex Bus: AD[27]
139 AD26 1/0(TS) PCI Addr/Data Multiplex Bus: AD[26]
140 AD25 1/O(TS) PCI Addr/Data Multiplex Bus: AD[25]
141 AD24 1/O(TS) PCI Addr/Data Multiplex Bus: AD[24]
142 CBE3# IN Bus Command/Byte Enable Multiplex: Bus: C/BE[3]
143 IDSEL IN Initialization Device Select
144 VDD PWR
1 VSS GND
2 AD23 1/O(TS) PCI Addr/Data Multiplex Bus: AD[23]
3 AD22 1/0(TS) PCI Addr/Data Multiplex Bus: AD[22]
4 AD21 1/O(TS) PCI Addr/Data Multiplex Bus: AD[21]
5 AD20 1/O(TS) PCI Addr/Data Multiplex Bus: AD[20]
6 AD19 1/O(TS) PCI Addr/Data Multiplex Bus: AD[19]
7 AD18 1/O(TS) PCI Addr/Data Multiplex Bus: AD[18]
8 AD17 1/O(TS) PCI Addr/Data Multiplex Bus: AD[17]
9 AD16 1/O(TS) PCI Addr/Data Multiplex Bus: AD[16]
10 VDD PWR
11 VSS GND
12 CBE2# IN Bus Command/Byte Enable Multiplex: Bus: C/BE[2]
13 FRAME# IN PCI Cycle Frame: FRAME#
14 IRDY# IN PCI Initiator Ready: IRDY#
15 TRDY# OUT(STS) PCI Target Ready: TRDY#
16 DEVSEL# OUT(STS) Device Select: DEVSEL#
17 STOP# OUT(STS) Target Initiate Termination Request: STOP#
18 LOCK# IN PCI LOCK: LOCK#
19 PERR# OUT(STS) Parity Error: PERR#
20 SERR# OuUT(0OC) System Error: SERR#
21 PAR 1/0(TS) Parity: PAR
22 CBE1# IN Bus Command/Byte Enable Multiplex: Bus: C/BE[1]
23 VDD PWR
24 VSS GND
25 AD15 1/O(TS) PCI Addr/Data Multiplex Bus: AD[15]
26 AD14 1/O(TS) PCI Addr/Data Multiplex Bus: AD[14]
27 AD13 1/O(TS) PCI Addr/Data Multiplex Bus: AD[13]
28 AD12 1/O(TS) PCI Addr/Data Multiplex Bus: AD[12]
29 AD11 1/O(TS) PCI Addr/Data Multiplex Bus: AD[11]
30 AD10 1/O(TS) PCI Addr/Data Multiplex Bus: AD[10]
31 AD9 1/O(TS) PCI Addr/Data Multiplex Bus: AD[9]
32 AD8 1/O(TS) PCI Addr/Data Multiplex Bus: AD[8]
33 CBEO# IN v Bus Command/Byte Enable Multiplex: Bus: C/BE[0]
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34 AD7 1/0(TS) PCI PCI Addr/Data Multiplex Bus: AD[7]
35 AD6 1/O(TS) PCI Addr/Data Multiplex Bus: AD[6]
36 VDD PWR

37 VSS GND

38 AD5 1/O(TS) PCI Addr/Data Multiplex Bus: AD[5]
39 AD4 1/O(TS) PCI Addr/Data Multiplex Bus: AD[4]
40 AD3 1/O(TS) PCI Addr/Data Multiplex Bus: AD[3]
41 AD2 1/0(TS) PCI Addr/Data Multiplex Bus: AD[2]
42 AD1 1/0(TS) PCI Addr/Data Multiplex Bus: AD[1]
43 ADO 1/O(TS) PCI Addr/Data Multiplex Bus: AD[0]
44 VDD PWR

45 VSS GND v

m Serial EEPROM Interface Pin Description

Pin Pin Name Pin Type Note
Number

46 MASK# IN TTL EEPROM Access Disable
50K Pull-up

47 EEDO IN TTL EEPROM Serial Data Input
50K Pull-up

48 EEDI ouT +12mA EEPROM Serial Data Output

49 EESK ouT +12mA EEPROM Serial Clock

50 EECS ouT +12mA EEPROM Chip Select

m Target Interface Pin Description:;
Pin Pin Name Pin Type Note
Number

51 TOUTH# ouT +12mA Timer Out

52 TCLK 110 TTL Clock In/Out(PCI Clock/Application In)
50K Pull-up

+12mA

53 VDD PWR

54 VSS GND

55 IRC3# ouT *+12mA Interrupt Clear 3

56 IRC2# ouT *+12mA Interrupt Clear 2

57 IRC1# ouT +12mA Interrupt Clear 1

58 IRCO# ouT +12mA Interrupt Clear O

59 IRQ3 IN TTL Interrupt Request 3
50K Pull-up

60 IRQ2 IN TTL Interrupt Request 2
50K Pull-up

61 IRQ1 IN TTL Interrupt Request 1
50K Pull-up

62 IRQO IN TTL Interrupt Request O
50K Pull-up

63 VDD PWR

64 VSS GND

65 TRESET# ouT +12mA Application Reset

66 IORACK# ouT *+12mA Direct I/0O Pre-RD Acknowledge

67 IORREQ# IN TTL Direct 1/O Pre-RD Request
50K Pull-up

68 IORDY IN TTL Application Ready
50K Pull-up

69 IOW# ouT +12mA 1/0 WR Strobe

-35-




70 IOR# ouT +12mA 1/0 RD Strobe
71 BCLK ouT +12mA Application Clock (2PCI Clock)
72 VDD PWR
73 VSS GND
74 MWR# ouT +12mA Memory WR Strobe
75 MRD# ouT +12mA Memory RD Strobe
76 ROMCS# ouT +12mA Expansion ROM Chip Select
77 MEMCS# ouT +12mA Memory Chip Select
78 TD15 1/O(TS) TTL Target Application Data Bus[15]

50K Pull-up

+24mA(IOL)

-12mA(IOH)
79 TD14 1/O(TS) Target Application Data Bus[14]
80 TD13 1/O(TS) Target Application Data Bus[13]
81 TD12 1/O(TS) Target Application Data Bus[12]
82 TD11 1/O(TS) Target Application Data Bus[11]
83 TD10 1/O(TS) v Target Application Data Bus[10]
84 VDD PWR
85 VSS GND
86 TD9 1/O(TS) Target Application Data Bus[9]
87 TD8 1/O(TS) Target Application Data Bus[8]
88 TD7 1/O(TS) Target Application Data Bus[7]
89 TD6 1/0(TS) Target Application Data Bus[6]
90 TD5 1/O(TS) Target Application Data Bus[5]
91 TD4 1/O(TS) Target Application Data Bus[4]
92 TD3 1/O(TS) Target Application Data Bus[3]
93 TD2 1/0(TS) Target Application Data Bus[2]
94 TD1 1/O(TS) Target Application Data Bus[1]
95 TDO 1/O(TS) v Target Application Data Bus[0]
96 VDD PWR
97 VSS GND
98 BHE# ouT +12mA Byte High Enable For Application Data Bus
99 TAO ouT Target Application Address Bus[0]
100 TAl ouT Target Application Address Bus[1]
101 TA2 ouT Target Application Address Bus[2]
102 TA3 ouT Target Application Address Bus[3]
103 TA4 ouT Target Application Address Bus[4]
104 TAS ouT Target Application Address Bus[5]
105 TA6 ouT Target Application Address Bus[6]
106 TA7 ouT Target Application Address Bus[7]
107 TA8 ouT v Target Application Address Bus[8]
108 VDD PWR
109 VSS GND
110 TA9/10CS8# ouT +12mA Target Addr[9]/ 10 Chip Select[8] Multiplex
111 TA10/10CS9# ouT Target Addr[10] / 10 Chip Select[9] Multiplex Bus
112 TA11/10CS10# ouT v Target Addr[11]/ 10 Chip Select[10] Multiplex Bus
113 TA12/10CS11# ouT +12mA Target Addr[12] / 10 Chip Select[11] Multiplex Bus
114 TA13/10CS12# ouT Target Addr[13]/ 10 Chip Select[12] Multiplex Bus
115 TA14/10CS13# ouT Target Addr[14]/ 10 Chip Select[13] Multiplex Bus
116 TA15/10CS14# ouT Target Addr[15] / 10 Chip Select[14] Multiplex Bus
117 TA16/10CS15# ouT v Target Addr[16] / 10 Chip Select[15] Multiplex Bus
118 VDD PWR
119 VSS GND
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120 I0CS7# ouT +12mA 1/0O Chip Select[7]
121 10CS6# ouT 1/O Chip Select[6]
122 10CS5# ouT 1/0 Chip Select[5]
123 10CS4# ouT 1/0 Chip Select[4]
124 10CS3# ouT 1/0 Chip Select[3]
125 10CS2# ouT 1/O Chip Select[2]
126 10CS1# ouT 1/0 Chip Select[1]
127 10CSO# ouT v 1/0 Chip Select[0]
128 VDD PWR
129 VSS GND
Pin Type 110 Input Output Pin

IN Input Only Pin

OUT Output Only Pin

TS Tri-State Pin

OC  Open Collector Pin

STS Sustained Tri-State Pin

PWR Plus Power Pin

GND Minus Power Pin
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EEPROM Data Read
Command Address Register Data  Clock
Addressing
Memory Burst Command AD[1:.0]
ADJ[1:0]=00
AD[1:0]=01
ADJ[1:0]=10
AD[1:.0]=11
1/0 Burst AD[1:0] Address Addressing
Combine
Memory Write HOST PCI
Burst
4Byte Write Combine
Address Byte (C/BEx#="H")
Delayed RD
PCI Retry Disconnect Local Prefetch
Data
Direct RD
PCI Bus Local Bus
Disconnect With Data
Burst Data
Disconnect WithOut Data
Burst Data
Dual_Port Memory
2 Address Data Control Bus Memory
Expansion_ROM
BIOS ROM
ROM POST PC RAM

Master Initiated Termination
Master Device
Completion

Bus

Master Latency TimeOut

Master Abort

Memory Read Line(MRL)
1
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Memory Read Multiple(MRM)

Memory Write and Invalidate(MWI)
1

Merging
HOST PCI

Parity
PCI

Error

Data Parity Data

PCI Bus
Target PCI
Multi Bus Master

Bus

Posted WR
Local Bus

Target Initiated Termination
Target Device
Retry
Disconnect
Target Abort

Bus

Target Latency

Burst

4Byte
Bus

Address Parity Data Parity
Address Parity  Command
APIC21

Even Parity
Target Abort
Even Parity

Target PCI Bus

Data Buffer

Initial Latency  Subsequent Latency

Initial Latency

Subsequent Latency  Burst

Target Latency
PCI 2.0 Spec

PCI 16

2nd

Bus

PCI 2.1 Spec
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Parity
Parity Error
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) VSS=0V
VDD -0.3 +6.0 \
VI -0.3 VDD+0.5 Vv
VO -0.3 VDD+0.5 \
Pin IOUT +25(450 *1) mA
Tstg -60 +150
Tsol 245
(10 )
( )
*1 Type 24mA Buffer
) VSS=0V
Min Typ Max
VDD +4.50 +5.0 +5.50 V
Vi VSS VDD V
Topr -40 +25 +85
tri 50 ns
( )
fi 50 ns
( )
tri 5 ms
( )
fi 5 ms
( )
® LocalBusDC VDD=5V VSS=0V Ta=40 +85
Min Typ Max
IDD PCl Read/Write *1 160 370 mA
VOH [OH=12mA VDD-0.4 \%
VOL Type IOL= 12mA 04 V
Type I0L= 24mA 04 \%
VIH TTL (VDD=Max) 20 Vv
VIL TTL (VDD=Min) 0.8 \%
VT+ TTL 24 \%
VT- TTL 0.6 \%
VH TTL 0.1 \%
RPU VI=0V 25 50 100 KQ
Cl f=1MHz(VDD=0V) 12 pF
CO f=1MHz(VDD=0V) 12 pF
CIO f=1MHz(VDD=0V) 12 pF

*1

Local Bus
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e |ocal BusAC
Output Delay (PCI CLK33MHz)
«<— 30ns —>»
TCLK /N /S /S
«<——— 60ns ——>
—>»  «€— CskewH —>» «€— CskewlL
BCLK / \
—>» TO-MCS «€— —>» TI1-MCS «€«—
MEMCS# T
—>» TO-RCS «€— —>» T1-RCS <«—
ROMCS#
—>» T0ICS <€— —>» T0ICS <—
IOCSx#
«<— TAval >
TA X
—>» TDon <~ —» TDoff <«
TD (WR TN
(WR) <)
—>» TOBHE <— —>» TIBHE <—
BHE#
—>» TO-MWR «€— —>» TI-MWR «€—
MWR#
—>» TO-MRD «€— —>» TI-MRD «€—
MRD#
—>» TO0IRD <«€— —>» T1HRD <«€—
IOR# T
—>» T0-WR «— —>» THWR «—
IOW# _
—>» TOACK «— —» TI-ACK «£—
IORACK# ]
Output Load=50pF TYP: 5V/25 MAX: 4.5V /85
Symbol Parameter TYP | MAX | Symbol Parameter TYP | MAX
CskewH | Clock Skew between TCLK to 15 25 CskewL [ Clock Skew between TCLK to [ 20 3.0
positive BCLK (ns) (ns) negative BCLK (ns) (ns)
TO-MCS | CLKto MEMCS# Assertion Delay 25 6.5 T1-MCS | CLKto MEMCS# De-assertion Delay 20 5.0
TO-RCS | CLKto ROMCSH# Assertion Delay 25 6.5 T1-RCS | CLKto ROMCS# De-assertion Delay 20 50
TO-ICS | CLKto IOCSx# Assertion Delay 25 6.0 T1-ICS | CLKto IOCSx# De-assertion Delay 20 55
TOBHE | CLK to BHE# Assertion Delay 20 6.0 T1-BHE | CLKto BHE# De-assertion Delay 15 50
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TO-MRD | CLKto MRD# Assertion Delay 20 5.0 T1-MRD | CLKto MRD# De-assertion Delay 15 4.0
TO-MWR | CLK to MWR# Assertion Delay 20 5.0 T1-MWR | CLK to MWR# De-assertion Delay 15 4.0
TO-IRD | CLKto IOR# Assertion Delay 20 5.0 T14RD | CLKto IOR# De-assertion Delay 15 4.0
TO-WR | CLK to IOW# Assertion Delay 20 5.0 T1HWR | CLK to IOW# De-assertion Delay 15 4.0
TO-ACK | CLK to IORDACK# Assertion Delay 25 6.0 T1-ACK | CLK to IORDACK# De-asserton | 20 55
Delay
TA-val TA Valid Delay 20 6.0
TD-on TD: Float to Active Delay 25 7.0 TD-off TD: Active to Float Delay 75 15.0
Timer Borrow
16 Clocks
< AN
Y 7
TCLK(IN) /\ / N\ /
—>» <« To-TOUT —>» <«— TI-TOUT
TOUT # \ /
Operation Condition(Load 50 pF): TYP: 5V /25 MAX: 4.5V /85
Symbol Parameter TYP: ns MAX: ns
TO-TOUT | TCLK to TOUT# Assertion Delay 7.0 13.0
T1-TOUT | TCLK to TOUT# De-Assertion Delay 6.0 12.0

Interrupt Clear

PCI_CLK TN/ /N
—>» € IRQxst
IRQx(Type:Level) /
TO-IRCx# T1-IRCx#
—> < —> <

IRC# \ /

Operation Condition(Load 50pF): TYP: 5V/25 MAX: 4.5V /85
Symbol Parameter TYP: ns MAX: ns
IRQx-st Input Setup Time to PCl_ CLK — IRQx 0 0
TO-IRCx# TCLK to IRCx# Assertion Delay 7.0 13.0
T1-IRCx# | TCLK to IRCx# De-Assertion Delay 6.5 12.0
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Input Setup

BCLK / / ___

—>» TDst €<—
TD RD <
R Strobe N /
(MRD#MWRHIOR#/IOW#)

DW=0 wait
—>» RDY-st €—

IORDY N\ /

<« IORDY Minimum Pulse Width=60ns —>
(PCI CLK33MHz)

(1BCLK)
TCLK
< TCLK Input Cycle=Max33MHz >
Operation Condition: TYP: 5V/25 MAX: 4.5V /85
Symbol Parameter TYP: ns MAX: ns
RDY-st Input Setup Time to BCLK - IORDY 6.5 115
TD-st Input Setup Time to BCLK — TD (Data Bus) 55 9.0
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8.

m |OCS Address Decode 0-15

I0CSx# Virtual ADDR 08h-26h Address Decode Range Base Address
Register
IOCS Address Decode PCI Configuration Register Base Address
Registerl(BAR1)
BAR1 PCI /0 APIC21
I0CS
I0CS BAR1
I0CS I0CSx#
1 BARL 256Byte
I0CS
Address Decode Range Base Address 110
7|!6|5|4]3[2]|]1|]0]|]7|6|5|4]|3|]2]|1]0
111111 ]|1|1|1|® | ® | |  ® | e | e e
11111 ]1]1|1|0|e®| ® | e | e | e 2
111/1]1|1|1|0|0 | © ® | ®| ® | | e 4
11111112 ]0|0|0|e®|® e | | e 8
1({1|1]1|0|0|0|0 | ®| ® | ® | ® 16
1(1|12|0|0|0|0|0|e®|®| e 32
11100 0|0|0|0|e®| ® 64
110|0|]0|0|0|0|0| ® 128
0jJ]o0ojJO0OjJOoOjJOJO]O]O 256
256Byte 10CSx#
Address Decode Range bit7-bit0 PCI Address A7-A0 “<1~-
Bit
Base Address bit7-bit0 PCI Address A7-A0
IOCS0#-10CS3# 16Byte
BAR1 Virtual | Address Decode | Base Address IOCSx#
ADDR Range
00008000h 08h Foh 00h I0CS0#=8000h-800Fh
00008000h 0Ah Foh 10h I0CS1#=8010n-801Fh
00008000h 0Ch FOh 20h 10CS2#=8020h-802Fh
00008000h OEh FOh 30h 10CS3#=8030h-803Fh
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2 BAR1 32Byte
I0CS
Address Decode Range Base Address 110
716 |54 |3|2(1|]0|7|6|5|4|3|]2|1]|0
0|l0]| O 1 1 1 1 1 ® o | o | o | e
ojojoj1|11(1]0 ® o | o | e 2
ojojoj111(01]0O0 e | o | ® 4
ojo0ojoj1,1/0(07]0O0 e | ® 8
ojo0ojo0oj1,0|0(0]O ) 16
ojojo|jo0ol0|0]j0]O 32
32Byte I0CSx#
Address Decode Range bit4-bit0 PCI Address A4-A0 “€17”
Bit bit7-bit5 ““0*”
Base Address bit4-bit0 PCI Address A4-A0
IOCSO#-10CS3#  8Byte
BAR1 Virtual | Address Decode | Base Address 10CSx#
ADDR Range
00008000h 08h 18h 00h 10CS0#=8000h-8007h
00008000h 0Ah 18h 08h 10CS1#=8008h-800Fh
00008000h 0Ch 18h 10h 10CS2#=8010h-8017h
00008000h OEh 18h 18h 10CS3#=8018h-801Fh
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m Adapter Control Register

Adapter Control Register PCI Local Bus

Register

State
Target

Bit | Description

0 PCl Read Mode Set’1”
PCI Read
Local Bus  Retry

Retry
Read
RD FIFO Data
PCI2.1 Spec
Enable (Bit5)

PCI Configuration Register
Enable Bit

Adapter

Base Address Register 2(BAR2) Bit3

Adapter RD FIFO
PCI Delayed Read
PCl Read Mode  PCI Initial Latency

Prefetch

1 PCI Read No Write Mode Set1”
RD FIFO Prefetch

Adapter
Prefetch PCI

PCI Write Retry

Retry

2 PCI Write Mode Set™1”
WR FIFO PCI

PCI2.1 Spec
Latency Enable (Bit5)

Adapter

Retry Disconnect

PCI Write Mode PCI Initial

3 PCI WR Completion Mode Set’1”
1 PCI Write
Burst 1
Local Bus Write PCI
PCI Write

Local Write

Bit PCI Write Mode (Bit2)

Disconnect
Retry
8PCI CLK

Data Parity Mode (Bit6)

4 Application Write No PrefetchRD  Set™1”
PCI Write
Write

Local Memory Prefetch

Local

5 PCI Initial Latency Enable Set™1”
PCI2.1 Spec
Initial Latency 16

6 Data Parity Mode Set"1”
PCI Write
Local Bus
Parity Error

Parity Error
Write

Bit PCI Write Mode (Bit2)

©s)

7 Adapter Software Reset Set"1”
TRESET#
Bit 0"
Local

Local Bus

-46 -



m Direct I/0 PreRD(DIO)

[ 4
DIO Buffer
Adapter Status Recovery Register  Direct /O RD Buffer Empty  Direct 1/0 RD
Buffer Full
Buffer Empty
Half Full
Empty DIO Local Bus
PCI Read Local Read
e PCI INT RD Mode
DIO Buffer Half Full
Half Full Adapter Status Register
Half Full
Empty DIO Local Bus
PCI Read Local Read
DIO Space 12Byte
DIO Buffer
gst | ond | 3 | g g—Bytelane
5th th
12
Column Pointer Half Point  Full Point
Half Point 6
Full Point 12
Adapter Status Register  Buffer Empty
Half Full
PCI 1
Adapter
[ 4
PCI Read Data Bus
Word - Byte - Word - etc
Local Control Register Direct I/O Register Size Bit Register Local Bus

Width Bit 8Bit Bus

16Bit
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[ 4
IRQx 1BCLK
IRCx#  ( ) 2BCLK
[ 4
IRQX PCl INTA#
Adapter Priority
2 1 Adapter Interrupt Clear
Register IRCx#
1 IRQXx
2
IRCx#
IRQx
IRQXx IRCx#
IRQx
IRQx IRCx#
IRCx# PCl INTA#
m Adapter
e Adapter Software Reset
Adapter Software Reset Enable TRESET# Adapter
Status Bit Reset Disable
Reset Local Local Bus
TA[16:0] "H”
APIC21 Register
*Adapter Status Recovery Register  Bit[4:0]
*Interrupt Flag Register  Bit[6:0]
® PCl Reset
PCI Reset TRESET#
PCI Reset Adapter Register EEPROM
Adapter
PCI Reset IORDY IORREQ#
L
IORDY IORREQ# "L
TRESET# MASK

-48 -



(PCI CLK)

33MHz
Count 16 Borrow
16
TOUT# ( Timer Count 1)=<TCLK <16
*Timer Count ““07”
TOUT# IRQX
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0.

9-1. Read Transaction
9-1-1. Direct Read Transaction

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

CIBEH#[3:0] e @( BE# = 0000b > ...........................................

e — &X — WB)
FRAME# \/

IRDY# ) [
TRDY# \/

STOP#

DEVSEL# A [
MEMCS# \ /

BHE# \ /

TA[16:0] 1FFFFh X A X A

o ar=n Y ar-a\

MRD#/ IOR# \ / \ /

Direct RD Transaction: Local Bus=16bit / No Wait

PCI Read Byte Local Bus 2 Wait Initial Latency
Direct Single Read

-50-



9-1-2. Delayed Read Transaction: (PClI RD Mode)

0O 1 2 3 4 5 6 7 8 9 10 11 12 13 41 42 43 44 45 46 47 48 49 50 51 52 53 54
ST AVAVAVAVAVAVAVAVAVAVAVAVAVAVARAVAVAVAVAVAVAVAVAVAVAVAVAVAVA
C/BE#[30] G BE# = OOOOb ............................................. @X BE# > .............................
AD[31.0] < : >< Invalid > D @@ .....................................

FRAME# \ / \ [
IRDY# \ / N\ [
TRDY#

STOP# \
pevseL#  \____ [

|

MEMCS# \ [
BHE# \ [
TA[16:0] 1FFFFh X A Xa2 a8 X a0 X a2z X A4

D (b1 ) ( D8 Y- DIO Prrr{ D12 Y D14 Y-

MRD# | A U A W A U B e

PCI RD Mode
Delayed RD Transaction: Local Bus=16bit / No Wait

Memory Burst RD (Clock-0) Delayed RD Request PCl Read Mode  Retry
Local Bus Prefetch RD Clock 9
Delayed RD Request PCI (Clock 41) Delayed RD
Prefetch RD No WaitBurstRD PCI
PCI Prefetch RD PCI
Disconnect without Data Prefetch
Prefetch RD PCI
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9-1-3. Direct I/0 Pre-Read — PCI INT Read Transaction

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

C/BE#[3:0] C [ R0 00 T S —
ADB10) A i XBE
FRAME# \ /

IRDY# \ /
TRDY# \ /

STOP#

DEVSEL# \ /

INTA# \

10CSx# \ /

BHE# \ /

TA[16:0] X__ A0
™ (D)
IOR# \

IORREQ# \ / \

IORACK# R \

Direct 1/0 Pre-RD - PCI — PCI INT RD Transaction
APIC21 1
Direct I/0O Pre-RD DIO ADDR = AOh 16Bit IORREQ# IORACK#
DIO
Half Full Half PCI
DIO PCIINT RD

I/O Burst RD

I/O Burst Single

Half Full DIO
I/O Read
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O-2. Write Transaction

9-2-1. Memory Burst Write Transaction

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33

cee#30) ~{7X__0 )

AD[3L0]

FRAME# | /
IRDY# \ /
Rove [

STOP#

pevsEL#  \_ [

BCLK

MEMCS#

BHE#

TA[16:0]

wwFFFh . A A2 A A A8 | A0

TD

MWR#

1OW#

PCI

Memory Burst WR Transaction : Local Bus=16bit / No Wait

Burst Write 8 No Wait
BE# Local
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9-2-2. 1/O Burst Write Transaction

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33

ciBE#30] {3 0 )

sopro) (A oL Y b2 J_ 05 )
FRAME# T\ /
rove T\ /
TROV# YanVanY

STOP#
DEVSEL# \ /
10CSx# \ /
BHE# \ /
TA[16:0] wrrrh A A N A X A [ A ) A+
. ( Yoood Yool Voo Yoo Yoo  —
oW [ A A U U D W A |
10 Burst WR Transaction : Local Bus=16bit / No Wait
11O PCI
PCI Spec. 11O
(BE#=0000b)
BE#
Disconnect
BE# No Wait

Local Control Register /O Addressing Mode Bit="1"

-54.-



9-2-3. Fast back to back Transaction

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33

recc ANV

C/BE#[3:0] {7 X

~N

ADELO]  ~{AX

N~

FRAME#  \ [

IRDY# \

X o
B R
WamV,
non

/

TRDY#

(WA

STOP#

DEVSEL#

(WAWA W

e avavaVataVaValaValaVaWaWalaValaWalal

MEMCS# \ /
10CSx# \ [
BHE# \ [\ [
TA[16:0] IFFFFh { A} AR Y A X A
— ( Yoood ) { Voo E——
MWR# \_/ \_/
IOWs /S
Fast Back to Back Transaction:
PCI Write Mode Enable : Local Bus=16bit/ No Wait
3

Fast back to back Memory-/O-Expantion ROM
Local
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9-2-4. PCI Write Mode

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33

S AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVA
ez T T )T o AT T YT T o)
popio] (A oL ) 57 Yo 53 ) (e e
FRAVEF [ \/ \/ \/ \J

IRDY# [ W e v/

RO \/ \/ \_/ =
sTOP# \/

DEVSEL# \/ \/ \/ \_/ L/
End_fullWrite FIFO  Full ) / \

MEMCS# \ / \

BHE#
TA[160] WFFFFh | A ) Al | A2 ) A+3 a X
A1
TD[15:8]
TD[7:0] ( D1[7:0] ) D1[15:8] )-{ D1[23:16])~( D1[31:24]) ( D2[7:01 X
MWR# [ A U R U A W
IOW#
PCI Write Mode
Local Bus=8bit / No Wait
PCI Write Mode FIFO FULL Frame Queue(3 ) Data FIFO(8 )
PCI Write (Single) (Burst) Target Latency
Retry
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9-2-5. PCI WR Completion Mode

0 1 2 3 4 5 6 7 8 9 10

11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33

cee#z0 {7f__ 0 f_ )

AD[3L:0]

FRAME# \ /

IRDY# \ /

TRDY#

\J

STOP#

v/

pevseLs  \__ [

S AV AV AVAYAWAVAVWAVAWAWAWAWAWAWAWAWR
MEMCS# \ / -
BHE# \ / -
TA[160] 1FFFFh X A ) Aw \ A+

™ ( b1 ) ) (o2
MWR¥# /S U |
IO

PCI WR Completion Mode (Data Parity Mode / PCI Write Mode)

Local Bus=16bit / No Wait
PCIWR Completion Mode  Burst Write Disconnect
Local PCI
Retry PCI - Local
Single Write
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9-2-6. Data Parity Mode

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33

I T AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVA
CBEHE0] {7 K0 Y (TX 0 Do (TN 0 Do X o))
ADEL0] (AX DL Yo WY D2 Yo ATX DB Y
PAR (X Y (N Y (X Y X))

TRDY# \/ \/
STOP# \/
DEVSEL# \/ \/ \/

MEMCS# \ / W
BHE# \ / \
TA[16:0] 1FFFFh I A J AR oA
™ ( p1ps0p )-( D13r6)) E
MWR# \/ \/ \
IOW#
Data Parity Mode (PCI Write Mode)
Local Bus=16bit / No Wait
Data Parity Mode FIFO Full Data Parity Error
Local
1 Parity Error PCI Local
2 Parity Error Local
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FAX 045-331-9203



	目次
	1. APIC21製品概要
	2. 各ブロックの概要
	2-1. PCI TARGET I/Fブロック:  PCI Local Bus Specification 2.1準拠　
	2-2. Adapter Controlブロック
	2-2-1. アドレッシング制御
	2-2-2. データ制御
	2-2-2-1. READ制御
	2-2-2-2. WRITE制御

	2-2-3. ステート制御

	2-3. Local Controlブロック
	2-3-1. Local Address Control
	2-3-2. Chip Select信号処理
	2-3-3. ローカルバス制御

	2-4. Peripheralブロック
	2-4-1. Interrupt Controller
	2-4-1-1. 外部割込要求：IRQ[3:0]
	2-4-1-2. 内部割込み

	2-4-2. 汎用タイマ
	2-4-3. シリアルEEPROM Controlブロック

	2-5. クロック制御
	2-6. Local Configuration Register

	3. バス・R/Wタイミング
	4. LOCAL CONFIGURATION REGISTER
	4-1. 実空間レジスタ： 16バイト空間
	4-2. 仮想空間レジスタ： 52バイト空間

	5. Package
	6. 用語説明
	7. 電気的特性
	Parameter
	Parameter
	Parameter



	8. 使用上の注意事項
	■ IOCS Address Decode 0-15の設定方法
	Address Decode Range
	Base Address
	Address Decode Range
	Base Address

	■ Adapter Control Registerの設定方法

	Description
	■ Direct I/O PreRD(DIO)動作
	■ 割り込み制御動作
	■ Adapterリセット動作
	■ 汎用タイマの動作


	9. 各種タイミング
	9-1. Read Transaction
	9-1-1. Direct Read Transaction
	9-1-2. Delayed Read Transaction: (PCI RD Mode)
	9-1-3. Direct I/O Pre-Read → PCI INT Read Transaction

	9-2. Write Transaction
	9-2-1. Memory Burst Write Transaction
	9-2-2. I/O Burst Write Transaction
	9-2-3. Fast back to back Transaction
	9-2-4. PCI Write Mode
	9-2-5. PCI WR Completion Mode
	9-2-6. Data Parity Mode


	■ 外形寸法図
	■ 改訂履歴


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Century
    /MS-Gothic
    /MS-Mincho
    /MS-PGothic
    /MS-PMincho
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


