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PC I· TO-CARDBUS CONTROLLER UNIT 

SCPSOO3A - FEBRUARY 1996 - REVISED MARCH 1996 

retry status register 
Bit 7 I 6 I 6 I ·4 I 3 I 2 I 1 I 0 
Name Retry Status Register 
Type RNV I RNV I RNV J RNV 1 RIW I RNV I RNV I RNV 
Default 

Register: 
Type: 
Offset: 
Default: 
Description: 

BIT TYPE 

7 RNV 

6 RNV 

5 RNV 

4 RNV 

3 RIW 

2 RIW 

1 RIW 

0 RNV 

4-70 

0 I 0 I 

Retry Status Register 
ReadlWrite 
90h 
OOh 

0 I 0 I 0 I 0 I 0 I 0 

This register displays the retry expiration status. The flags are cleared by writing a 1 to the bit. 
The entire register is shared between each socket. The bit definitions for this register are 
found in Table 22. 

Table 22. Retry Status Register 

FUNCTION 
PCI retry timeout counter enable. Bit 7 is encoded as: 

o -Disabled (default) 
1- Enabled 

CardBus retry timeout counter eriable. Bit 6 is encoded as: 
o m Disabled (default) 
1- Enabled 

CardBus B retry expired status. Write a 1 to clear this bit. Bit5 encoded as: 
1 '" Retry has expired 
o - Inactive (default) 
1 = Retry has expired 

CardBus master B retry expired status. Write a 1 toc!earthis bit. Bit 4 encoded as: 
o -Inactive �(�d�~�a�u�l�t�)� 
1 = Retry has expired 

CardBus A retry expired $latus. Write a 1 to clear this bit. Bit 3 encoded as: 
o - Inactive (default) 
1 - Retry has expired 

CardBus master A retry expired status. Write a 1 to clear this bit. Bit 2 encoded as: 
o -Inactive (default) 
1 _ Retry has expired 

PCI retry expired $latus. Write a 1 to clear this bit. Bit 1 encoded as: 
o = Inactive (default) 
1 - Retry has expired 

PCI master retry expired status. Write a 1 to clear this bit. Bit 0 encoded as: 
o -Inactlve(default) 
1 _ Retry has expired 
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card control register 
Bit 7 I 6 I 5 I 
Name 

4 I 

PCI1130 
PC I· TO·CARDBUS CONTROLLER UNIT 

SCPS003A- FEBRUARY 1996- REVISED MARCH 1996 

3 I 2 I 1 I 0 
Card Control Register 

Type RNI I Am I Am I Am I RNI I R I Am I RNI 
Default 0 

Register: 
Type: 
Offset: 
Default: 
Description: 

BIT TYPE 

7 RNI 

6 Am 

5 Am 

4 RNI 

3 RNI 

2 R 

1 Am 

0 Am 

J 0 j 0 I 0 I 0 -' 
Card Control Register 
Read Only. Read/Write (see individual bit descriptions) 
91h 
OOh 

0 1 0 I 0 

This register provides separate card control for socket 0 and socket 1. Bit 7 is the only shared 
bit in this register. a\l others are specific to each socket. The bits in this register are defined in 
Table 23. 

Table 23. Card Control Register 

FUNCTION 

Ring indicate output enable. Bit 7 configures the IRQ15/RL OUT pin as RI_OUT. which is the outputforthe RI input. 
Bit 7 is encoded as: 

o = Disabled (default) 
1 - Enabled 

Zoom video mode enable. Bit 6 enables the zoom video mode application. Bit 6 is encoded as: 
o - Disabled (defautt) 
1 = Enabled 

PCI interrupt enable. Bit 5 enables the PCI interrupt INTA (INTB). Bit 5 is encoded as: 
o = Disabled (default) 
1 - Enabled 

Functional interrupt routing enable. If bit 5 is enabled. bit 4 routes the IREQ/CINTfrom card A (B) to the PCI i~terrupt 
INTA (INTB). Bit 4 is encoded as: 

o = Disabled (defautt) 
1 - Enabled 

Card status change (CSC) interrupt routing enable. If bit 5 is enabled. bit 3 routes the CSC interrupts to the PCI 
interrupt INTA (INTB). Bit 3 is encoded as: 

o = Disabled (default) 
1 - Enabled 

Reserved. Bit 2 is read only and returns Os when read. Writes have no effect. 

SpeakerOutisuspend enable. When set. bit 1 enables SPKR on the PC Card and routes it to SPKROUT on the 
PCI Bus. When cleared. this bit enables the suspend mode for the PCI1130. see power management for details 
concerning PCI1130 suspend mode. Bit 1 is encoded as: 

0- SUSPEND mode enabled (defau~) 
1 = SPKR to SPKROUT enabled 

IFG. Bit 0 is the PC Card interrupt flag. Write a 1 to clear this bit. Bit 0 is encoded as: 
o = No PC Card interrupt (default) 
1 = PC Card interrupt detected 

·~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 4-71 

3: w s: w a: 
Q. 
t­
O 
::) 
C o a: 
Q. 



"tJ 
::D o 
C 
C 
o 
-I 
"tJ 
::D 
m 
S 
m 
:e 

PCI1130 
Pg1-TO-CARDBUS CONTROLLER UNIT 

SCPS003A - FEBRUARY 1996 - REVISED MARCH 1996 

device control register 
Bit 7 I 6 I 5 I 4 I 3 I 
Name Device Control Register 

Type R I RfW I RfW I RfW I RfW I 
Default 0 I 1 I 1 I 1 I 0 I 

Register: Device Control Register 
Type: Read Only, ReadlWrite (see individual bit descriptions) 
Offset: 
Default: 

92h 
70h 

2 I 1 I 0 

RfW I RfW I R 

0 I 0 I 0 

Description: This register is common for socket A and socket B and can be accessed from both 
configuration spaces. The bit definitions for this register are found in Table 24. 

BIT 

7 

6 

5 

4 

3 

2-1 

0 

4-72 

NOTE: 
When bit 5 is set, the PCI1130 cannot program a dual-voltage socket to 5 V. 

TYPE 

R 

RfW 

RfW 

RfW 

RfW 

RfW 

R 

Table 24. Device Control Register 

FUNCTION 

Reserved. Bit 7 is read only and returns Os when read. Only write a value of Ob to bit 7. 

5-V socket capable force bit. Bit 6 is read/write. Bit 6 is encoded as: 
0= Not 5-V capable 
1 = 5-V capable (defau~) 

3-V socket capable force bit. Bit 5 is read/write. Bit 5 is encoded as: 
0= Not 3-V capable 
1 = 3-V capable (default) 

Reserved. Bit 4 defaults to a 1 .. Only write 1 s to bit 4. 

Reserved. For internal TI test purposes only; bit 3 must always write a O. 

Interrupt mode. Bits 2-1 select the interrupt mode used by the PC11130. Bits 2-1 are encoded as: 
00 = No interrupts enabled (default) 
01 = ISA 
10 = Compaq type interrupt scheme 
11 = Reserved 

Reserved. For internal TI test purposes only. 
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buffer control register 
Bit 

Name 

Type 

Default 

Register: 
Type: 
Offset: 
Default: 
Description: 

BIT TYPE 

7-5 R 

4 R/W 

3 RIW 

2 RIW 

1 RIW 

0 RIW 

7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 

Buffer Control Register 
R I R I R I R/W I R/W I R/W I R/W I R/W 

0 I 0 I 0 I 0 I 0 I 
Buffer Control Register 
Read Only. Read/Write (see individual bit descriptions) 
93h 
OOh 

0 I 0 I 0 

This register is common for socket A and socket B and can be accessed from both 
configuration spaces. It allows diagnostic software to control the depth of each FIFO. The bit 
definitions for this register are found in Table 25. 

Table 25. Buffer Control Register 

FUNCTION ", 

Reserved. Bits 7-5 are read only and return Os when read. Writes have no effect. 

Reserved. Bit 4 is for internal TI use only. Host software must always write 0 to this bit. CAUTION: Unpredictable 
behavior can result from setting this bit to 1. 

CardBus read buffer depth. Bit 3 is encoded as: 
0= Full depth (default) 
1=1deep 

CardBus write buffer depth. Bit 2 is encoded as: 
0= Full depth (default) 
1=1deep 

PCI read buffer depth. Bit 1 is encoded as: 
o = Full depth (default) 
1=1deep 

PCI write buffer depth. Bit 0 is encoded as: 
o = Full depth (default) 
1=1deep 
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socket DMA register 0 
Bit 31 30 

Name 

Type R R 

Default 0 0 

Bit 15 14 

Name 

Type R R 

Default 0 o I 

Register: 
Type: 
Offset: 
Default: 
Size: 
Description: 

BIT TYPE 

31-2 R 

1-0 RIW 

4-74 

29 28 27 26 25 24 23 22 21 

Socket DMA Register 0 

R R R R R R R R R 

0 0 0 0 0 0 0 0 0 

13 12 11 10 9 8 7 6 5 

Socket DMA Register 0 

R R R R R R R R R 

0 0 0 I 0 I 0 0 o I 0 I 0 

Socket DMA·Register 0 
Read Only, ReadlWrite (see individual bit descriptions) 
94h 
0000 OOOOh 
Four bytes 

20 19 18 17 16 

R R R R R 

0 0 0 0 0 

4 3 2 1 0 

R R R RIW RIW 
0 I 0 I 0 I 0 0 

ThiS register provides control over the PC Card DMA signaling. Table 26 describes each bit in 
this register. 

Table 26. Socket DMA Register 0 

FUNCTION 

Reserved. Bits 31-2 are read only and return Os when read. Only write Os to these bits. 

DMA enablelDREQ pin. Bits 1-{) indicate which pin on the PC Card interface acts as the DREQ (DMA request) 
signal during DMA transfers. This field is encoded as: 

00 = Socket not configured for DMA (default) 
01 = DREQ uses SPKR 
10 = DREQ uses 10lS16 
11 = DREQ uses IN PACK 
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socket DMA register 1 
Bit 31 30 
Name 

Type R R 

Default a a 

Bit 15 14 
Name 

Type RIW RIW 
Default 0 a 

Register: 
Type: 
Offset: 
Default: 
Size: 
Description: 

BIT TYPE 

31-16 R 

15-4 RfW 

3 R 

2-1 RfW 

a RfW 

29 28 27 26 25 24 23 22 21 
Socket DMA Register 1 

R R R R R R R R R 

a a a a 0 a a a a 

13 12 11 10 9 8 7 6 5 
Socket DMA Register 1 

RIW RIW RIW RIW RIW RfW RIW RIW RIW 
a a a a a a a a a 

Socket DMA Register 1 
Read Only, Read/Write. (see individual bit descriptions) 
98h 
OOOOOOOOh 
Four bytes 

20 19 18 17 16 

R R R R R 

a a 0 a a 

4 3 2 1 0 

RIW R RfW RfW RIW 
a I a I a a a 

This register provides control over the DMA registers and the PCI portion of DMA transfers. 
Table 27 describes each bit in this register. The DMA base address locates the DMA registers 
in a 16-byte region within the first 64K bytes of PCI I/O address space. Note that 32-bit 
transfers are not supported; the maximum transfer width possible for a 16-bit PC Card is 16 
bits. 

Table 27. Socket DMA Register 1 

FUNCTION 

Reserved. Bits 31-16 are read only and return as when read. Writes have no effect. 

DMA base address. Locates the socket's DMA registers in PCI I/O space. This field represents a 16-bit PCI 1/0 
address. The upper 16 bits of the address are hardwired to a forcing this window to within the lower 64K bytes of 
I/O address space. The lower four bits are hardwired to a and are included in the address decode, forcing the 
window to a natural 16-byte boundary. 

Nonlegacy extended addressing. This is not supported on the PCI1130 and always returns a O. 

Transfer size. Bits 2-1 specify the width of the DMA transfer on the PC Card interface. The field is encoded as: 
00 = B-bit transfer (default) 
01 = 16-bit transfer 
1 a = Reserved 
11 = Reserved 

Decode enable. Enables the decoding of the DMA base address by the PC11130. Bit a is encoded as: 
a = Disabled (default) 
1 = Enabled 
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ExCA registers 

4-76 

ExCA architecture registers implemented in the PCI1130 are register compatible with the Intel 82365SL-OF 
PCMCIA controller. The PCI1130 makes the ExCA registers for each socket available by directly mapping them 
into PCI memory space. They are located through the CardBus socket registers/ExCA registers base address 
register at offset 800h. Each socket has a separate CardBus socket register/ExCA registers base address 
register for accessing the ExCA registers (see Figure 11). The ExCA offset is the offset from the PC Card 16-bit 
IF legacy-mode base address. This PC Card 16-bit legacy-mode base address is shared by both sockets. The 
ExCA registers run contiguously from offset 00h-3Fh for socket A and 40h-7Fh for socket B (see Figure 12). 
Table 3 identifies each ExCA register and its respective ExCA offset and PCI configuration header address. 

The ExCA general setup registers (defined in the Intel 82365SL-OF specification) provide status and control 
information on a variety of 16-bit PC Card functions. These registers are concerned with VcclVpp control, PC 
Card status, memory and I/O window control, and global card status. This set of registers includes those 
registers at offsets 800h, 801 h, 802h, 804h, 806h, 816h, 81 Eh and 840h. 

The interrupt registers in the ExCA register set (defined in the Intel 82365SL -OF specification) control such card 
functions as reset, type, interrupt routing, and interrupt enables. Special attention must be paid to the interrupt 
. routing registers and the host interrupt signaling method selected for the PC11130. Certain IRQs are available 
only if the serial interrupt scheme is selected. This scheme is a method by which IRQ information is 
communicated serially to the host interrupt controller through a common, wired-OR terminal on the PC11130. 
If discrete IRQ signaling is selected, only a subset of the possible IRQs are available for interrupt routing. Host 
software should first select the interrupt signaling method to be used, then route the PC Card interrupt sources 
to host interrupts. This set of registers includes those registers at ExCA offsets 803h and 805h. 

The 16-bit I/O PC Cards are available to the host system via I/O windows. These are regions of host I/O address 
space into which the card I/O space is mapped. These windows are defined by start, end, and offset addresses 
programmed in the ExCA registers described in this section. I/O windows have byte granularity. 

The 16-bit memory PC Cards are available to the host system via memory windows. These are regions of host 
memory address space into which the card memory space is mapped. These windows are defined by start, end, 
and offset addresses programmed in the ExCA registers described in this section. Memory windows have 
4K-byte granularity. 
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ExCA registers (continued) 

PCI Memory 
Space Offset 

PCI Configuration Space 

• Card Bus Socket 

• 

~ 
Registers 

• ----.----
•••• ·0 0 00. 

Card Bus SocketlExCA Base Address 10h . ExCA 

~ 
Registers 

• CardA 
• • • CardBus Socket 

OOh 

20h 

SOOh 

840h 

OOh 

16-Blt Legacy-Mode Base Address 44h Registers --- -.- --- 20h 

• • --------• ExCA 800h 
• Registers • 

CardB 840h 

Figure 11. ExCA PCI Memory Access Method 

PCII/O Space 

Offset 
• • • .-----. ExCA 

Registers 

DOh 

CerdBua SocketlExCA Base Address 10h ... Index CardA 

/ 
Data --------

• ExCA • Registers • • Card B 

16-Blt Legacy-Mode Base Address. 

3Fh 
40h 

7Fh 

• • • • 

Figure 12. ExCA PCII/O Legacy Access Method 
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ExCA -registers (continued) 
Table 28. ExCA Registers 

PCI MEMORY ADDRESS 
NAME OFFSET 

Identification and revision register 800 

Interface status register 801 

Power control register 802 

Interrupt and general control register 803 
Card status-change register 804 

Card status-change Interrupt configuration register 805 
Address window enable register 806 

I/O window-control register 807 

I/O window 0 start-address low-byte register 808 
I/O window 0 start-address high-byte register 809 
I/O window 0 end-address low-byte register 80A 
I/O window 0 end-address high-byte register 80B 
I/O window 1 start-address low-byte register 80C 
I/O window 1 start-address high-byte register 800 
I/O window 1 end-address low-byte register 80E 
I/O window 1 end-address high-byte register 80F 
Memory window 0 start-address low-byte register 810 
Memory window 0 start-address high-byte register 811 
Memory window 0 end-address low-byte register 812 
Memory window 0 end-address high-byte register 813 
Memory window 0 offset-address low-byte register 814 
Mel"ory window 0 offset-address high-byte register 815 

Card detect and general control register 816 
Reserved 817 
Memory window 1 start-address low-byte register 818 

Memory window 1 start-address high-byte register 819 
Memory window 1 end-address low-byte register 81A 
Memory window 1 end-address high-byte register 81B 
Memory window 1 offset-address low-byte register 81C 
Memory window 1 offset-address high-byte register 810 
Global control register 81E 
Reserved 81F 
Memory window 2 start-address low-byte register 820 
Memory window 2 start-address high-byte register 821 
Memory window 2 end-address low-byte register 822 
Memory window 2 end-address high-byte register 823 
Memory window 2 offset-address low-byte register 824 
Memory window 2 offset-address high-byte register 825 
Reserved 826 
Reserved 827 
Memory window 3 start-address low-byte register 828 

, Memory window 3 start-address high-byte register 829 
Memory window 3 end-address low-byte register 8?A 
Memory window 3 end-address high-byte register 82B 
Memory window 3 offset-address low-byte register 82C 
Memory window 3 offset-address high-byte register 820 
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ExCAOFFSET 

CARDA CAROB 

00 40 

01 41 

02 42 

03 43 

04 44 

05 45 

06 46 

07 47 

08 48 
09 ,49 

OA 4A 

OB 4B 

OC 4C 

00 40 

OE 4E 

OF 4F 
10 50 

11 51 i 

12 52 

13 53 
14 54 
15 55 

16 56 

17 57 
18 58 
19 59 

lA 5A 
1B 5B 

1C 5C 

10 50 
1E 5E 
1F 5F 

20 60 

21 61 

22 62 
23 63 
24 64 

25 65 

26 66 
27 67 
28 68 

29 69 
2A 6A 
2B 6B 
2C 6C 
20 60 
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ExCA regIsters (contInued) 

Table 28. ExCA Registers (Continued) 

NAME 
PCI MEMORY ADDRESS 

OFFSET 

Reserved 82E 

Reserved 82F 
Memory window 4 start-address low-byte register 830 
Memory window 4 start-address high-byte register 831 

Memory window 4 end-address low-byte register 832 
Memory window 4 end-address high-byte register 833 

Memory window 4 offset-address low-byte register 834 

Memory window 4 offset-address high-byte register 835 

1/0 window 0 offset-address low-byte register 836 

1/0 window 0 offset-address high-byte register 837 

1/0 window 1 offset-address low-byte register 838 
I/O window 1 offset-address high-byte register 839 
Reserved 83A 

Reserved 83B 
Reserved 83C 
Reserved 830 
Reserved 83E 
Reserved 83F 
Memory window !lI1ge register 840 

ExCA Identification and revision register (Index OOh) 
Bit 7 I 6 I 5 I 4 I 3 I 2 

Name ExCA Identification and Revision Register 

Type R I R I R!W I R!W I RJw I R!W 
Default 1 

Register: 
Type: 
Offset: 

Default: 

I 0 I 0 I 0 I 0 I 
ExCA Identification and Revision Register 
Read Only. ReadlWrite (see individual bit descriptions) 
CardBus Socket Address + 800h; Card A ExCA Offset OOh 

Card B ExCA Offset 40h 
84h 

1 

CARDA CARDB 

2E 6E 
2F 6F 
30 70 
31 71 

32 72 
33 73 

34 74 

35 75 
36 76 
37 77 
38 78 
39 79 
3A 7A 
3B 7B 

- -
30 70 
3E 7E 
3F 7F 
3C 7C 

I 1 I 0 

I R!W I R!W 

I 0 I 0 

Description: This register provides host software with information on 16-bit PC Card support and Intel 
82365SL-DF compatibility. Table 29 describes each bit in the ExCA identification and revision 
register. 

BIT TYPE 

7-e R 

5-4 R!W 

3-0 R!W 

NOTE: 
This entire register is read only when bit 5 of the system control register is set 
(see Table 21). 

Table 29. ExCA Identification and Revision Register (Index OOh) 

FUNCTION 

Interiacetype.'BIts 7-e, which are hardwired as 10b, identify the 16-bH PC Card support provided by the PCI1.130. The 
PC11130 supports both 1/0 and memory 16-bit PC Cards. 

Reserved. Bits 5-4 can be used for Intel 82365SL-OF emulation. 

InteL 82365SL-OF revision. Bits 3-0 store the Intel 82365SL-OFrevision supported by the PC11130. Host software can 
read this field to determine compatibility to the Intel 82365SL -OF register set. This field defaults to 01 OOb upon PCI1130 
reset. 
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ExCA Interface status register (Index 01 h) 
Bit 

Name 
Type 

Default 

BIT 

7 

6 

5 

4 

3 

2 

1-{) 

4-80 

7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 

ExCA Interface Status Register 
R I R I R I R I R I R I R I R 

0 I 0 I X I X I X I X I X I X 

Register: ExCA Interface Status Register 
Type: 
Offset: 

Default: 

Read Only . 
CardBus Socket Address + 801 h; Card A ExCA Offset 01 h 

Card B ExCA Offset 41 h 
OOXX XXXXb (See Table 30 for detailed default information for bits 5-0; "X" indicates that 
value of the bit after reset depends on the state of the PC Card interface.) 

Description: This register provides information on the current status of the PC Card interface. Table 30 
describes each bit in the ExCA interface status register. 

Table 30. ExCA Interface Status Register (Index 01 h) . 

TYPE FUNCTION 
R Reserved. Bit 7 is read only and returns Os when read. Writes have no effect. 

Card power. Bit 6 indicates the current power status of the PC Card socket. Bit 6 reflects how the ExCA power control 

R register has been programmed. B~ 6 is encoded. as: 
0= VCC and Vpp to the socket is turned off (default). 
1 = VCC and Vppto the socket Is turned on. 

READY. Bit 5 indicates the current status olthe READY signal althe PC Card interface. This signal reports to the PCI1130 

R that the card Is ready for another data transfer. B~ 5 is encoded as: 
o - PC Card is not ready for a data transfer. 
1 = PC Card is ready for a data transfer. 

Card write protect. Bit 4 indicates the current status of the WP signal at the PC Card interface. This signal reports to the 
PCI1130 whether or not the memory card is wr~e protected. Further, write protection for an entire PCI~ 130 16-bit memory 

R window is available by setting the appropriate b~ in the memory window offset high-byte register. Bit 4 is encoded as: 
o - WP signal is O. PC Card is RfW. 
1 = WP signal is 1. PC Card Is read only. 

Card detect 2. Bit 3 indicates the current status of the C02 signal at the PC Card interface and does not have a default 
value. Host software can use this bit and the card detect 1 (C01) bit to determine if a PC Card is present in the socket 

R and is fully seated. Bit 3 is encoded as: 
o = C02 signal is 1. No PC Card is inserted. 
1 = CO2 signal is O. PC Card is inserted. 

Card detect 1. Bit 2 indicates the ~rrent status of the C01 signal at the PC Card interface and does not have a default 
value. Host software can use bit 2 and the card detect 2 (C02) bit to determine if a PC Card is present in the socket and 

R is fully seated. Bit 2 is encoded as: 
o - CDf signal is 1. No PC Card is inserted. 
1 - C01signai is O. PC Card Is Inserted. 

Battery voltage detect. Bits 1-{) have meanings that depend on the type of 16-bit PC Card inserted In the socket. When 
a 16-bn memory card is inserted, the field indicates the status of the battery voltage detect signals (BV01, BV02) at the 
PC Card interface, where bit 1 reflects the BV01 status and b~ 0 reflects the BV02 status. In this case, bits 1-{) are 
encoded as: 

R 
00 - Battery is dead. 
01 = Battery is dead. 
10 .. Battery is low; warning. 
11 = Battery Is good. 

When a 16-bit 1/0 card is inserted, this fielc;j'indicates the status of SPKR (bit 1) and STSCHG (bit 0) at the PC Card 
interface.·I" this case, biis 1-{) directly reflect the current state of these card outputs. 

~1ExAs . 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 



PCI1130 
PCI-TO-CARDBUS CONTROLLER UNIT 

SCPS003A - FEBRUARY 1996 - REVISED MARCH 1996 

ExCA power control register (Index 02h) 
Bit 
Name 

Type 

Default 

BIT 

7 

6-5 

4-3 

2 

1-0 

Register: 
Type: 
Offset: 

7 I 6 I 5 I 4 I 3 I 
ExCA Power Control Register 

RfW I R I R I Rrw J Rrw L 
0 I 0 I 0 I 0 I 0 I 

ExCA Power Control Register 
Read Only. Read/Write (see individual bit descriptions) 
CardBus Socket Address + 802h; Card A ExCA Offset 02h 

Card B ExCA Offset 42h 

2 I 1 I 0 

R I Rrw I Rrw 

0 I 0 I 0 

Default: OOh 
Description: This register provides PC Card power control. Bit 7 of this register controls the 16-bit outputs 

on the socket interface. Table 31 describes each bit in the ExCA power control register. 

Table 31. ExCA Power Control Register (Index 02h) 

TYPE FUNCTION 

Card outputs enable. Bit 7 controls the state of all 16-bit outputs on the PC11130. Bit 7 is encoded as: 
RfW o = 16-bit PC Card outputs are disabled (defaun). 

1 = 16-bit PC Card outputs are enabled. 

R Reserved. Bits 6-5 are read only and return Os when read. Writes have no effect. 

V CC. Bits 4-3 are used to request changes to card V CC. This field is encoded as: 
00 - 0 V (default) 

Rrw 01= 0 V (reserved) 
10 =5 V 
11 = 3 V 

R Reserved. Bit 2 is read only and returns Os when read. Writes have no effect. 

Vpp. Bits 1-0 set the Vpp level applied to the socket. Changes to this socket are relayed to the TPS2202 power 
switch. The PCI1130 ignores this field unless VCC to the socket is enabled (i.e., 5 V or 3.3 V). This field is encoded 
as: 

RfW 00 = 0 V (default) 
01 = Vce 
10 = 12 V 
11 = 0 V (reserved) 

~1ExAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 4-81 

== W 
s: w a: 
D. 

b 
::l 
C o a: 
D. 



"lJ 
:0 o 
C 
c: 
~ 
"lJ 
:D 
m 
< -m 
~ 

PCI1130 
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ExCA Interrupt and general control register (Index 03h) 
Bit 
Name 
Type 
Default 

BIT 

7 

6 

5 

4 

3-0 

Register: 
Type: 
Offset: 

7 I 6 I 5 I 4 I 3 I 2 

ExCA Interrupt and General Control Register 
RIW I R/W I R/W I R/W I R/W I R/W 

0 I 0 . I 0 I 0 I 0 

ExCA Interrupt and General Control Register 
ReadlWrite 

I 

CardBus Socket Address + B03h; Card A ExCA Offset 03h 
Card B ExCA Offset 43h 

0 

I 1 I 0 

I R/W I R/W 

I 0 I 0 

Default: OOh 
Description: This register controls interrupt routing for 1/0 interrupts, as well as PC Card resets and card 

types. Table 32 describes each bit in the ExCA interrupt and general control register. 

Table 32. ExCA Interrupt and General Control Register (Index 03h) 

TYPE FUNCTION 

Card ring indicate enable. Bit 7 enables ring indicate function of the BVD1iRi pins. Bit 7 Is encoded as: 
R/W O_Ring indicate is disabled (default). 

1 = Ring indicate is enabled. 
Card reset. Bit 6 qontrols the PC Card RESET signal and allows host software to forca a card reset. Bit 6 affects 

R/W 16-bit cards only. Bit 6 is encoded as: 
o = RESET signal is asserted (default). 
1 _ RESET signal is deasserted. 

Card type. Bit 5 indicates the PC Card type. Bit 5 is encoded as: 
R/W o - Memory PC Card is installed (default). 

1 = I/O PC Card is instelled. 
PCI interrupt-CSC routing enable bit. When bit 4 is set high and tlie PCI interrupt bit In the device control register 
(see device control register') is enabled. the card stetus change interrupts are routed to the PCI interrupt for the 
socket (INTA ~r INTB). When low, the card status change interrupts are routed using bits 7-4 in the ExCA card 

RIW status change interrupt configuration register (see ExCA card status change interrupt configuration register'). In 
order to use PCI interrupt-CSC routing, the ISA IRQ signaling method must be enabled (bits 2-1 of the devica 
control register, offset 92h must not be 0). Bit 4 is encoded as: 

0= CSC interrupts routed by ExCA registers (default) 
1 - CSC interrupts routed to PCI interrupts 

Card interrupt select for 16-bit I/O PC Card interrupts. Bits 3-0 select the interrupt routing for I/O PC Card interrupts. 
This field is encoded as: 

0000 = No interrupt routing (default) 
0001 _ IRQ1 enabledt 
0010 = SMI enabled t 
0011 - IROO enabled 
0100 _ IRQ4 enabled 
0101 - IRQ5 enabled 
0110 = IRQ6 enabledt 

RIW 0111 = IRQ7 enabled 
1000 = IRQ8 enabledt 
1001 = IRQ9 enabled 
1010 = IRQ10 enabled 
1011 = IRQ11 enabled 
1100 = IRQ12 enabled 
1101 - IRQ13 enabledt 
1110 - IRQ14 enabled 
1111 = IRQ15 enabled 

. . 
t Valid when the serialized Interrupt scheme IS selected In the TI extension registers. There is no dedicated pin for these Interrupts • 
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ExCA card status-change register (Index 04) 
Bit 
Name 

TYpe 
Default 

Register: 
Type: 
Offset: 

Default: 
Description: 

BIT TYPE 
7-4 R 

3 R 

2 R 

1 R 

0 R 

7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 
ExCA Card Status-Change Register 

R I R I R I R I R I R I R I R 

0 I 0 I 0 I 0 

ExCA Card Status-Change Register 
Read Only 

I 0 I 

CardBus Socket Address + 804h; Card A ExCA Offset O4h 
Card B ExCA Offset 44h 

OOh 

0 I 0 I 0 

This register reflects the status of PC Card interrupt sources. The ExCA card status-change 
interrupt configuration register enables these interrupt sources to generate an interrupt to the 
host. When the interrupt source is disabled, the corresponding bit in this register always reads 
as O. When an interrupt source is enabled, the corresponding bit in this register is set to 
indicate that the interrupt source is active.:After generating the interrupt to the· host, the 
interrupt service routine must read this register to determine the source of the interrupt. The 
interrupt service routine is also responsible for resetting the bits in this register. 
Resetting the bit is accomplished by one of two methods. The choice of these two methods is 
based on the interrupt flag clear mode select, bit 2 in the ExCA global control register (see 
ExCA global control register). When this interrupt flag clear mode select bit is set, the bits in 
the ExCA card status-change register are'reset by writing a 1 to the respective bit locations. 
When the interrupt flag clear mode select bit is cleared (0), the bits in the ExCA card 
status-change register are reset by a read cycle to the register. Table 33 describes each bit in 
the ExCA card status-change register. 

Table 33. ExCA Card Status-Change Register (Index 04h) 

FUNCTION 
Reserved. BHs 7-4 are read only and return Os when reacl. WrHes have no effect. 

Card detect change. Bit 3 indicates whether a change onthe CDi or CD:! signals occurred at the PC Card interface. 
Bit 3 is encoded as: 

o = No change detected on either a51, or CO2 (defauHj 
1 • A change was detected on either CDi or CO2 

Ready change. When a 16-bit memory card is installed in the socket, bit 2 indicates whether the source of a 
PCIII30 interrupt was due to a change on the READY si~nal at the PC Card interface, indicating that a PC Card 
is now ready to accept new data. Bit 2 is encoded as: 

o = No low-te-hlgh transition detected on READY (defauH) 
1 m Detected a low~to-high transition on READY 

When a 16-bit 1/0 card I~ installed, this bit is always O. 
Battery warning change. Whel'\ a i6-bH memory card is installed in the socket, bit 1 indicates whether the source 
of Ii PCIii30 iriterrupt was due to a battery low warning condition. Bit 1 is encoded as: 

0- No battery warning condition (defauH) 
1 = Detected a battery warning Condition 

Wilen a 16-bit 1/0 card is installed; t~is bit is always O. 

Battery dead or status change. When a i6-bit memory card is installed in the socket, bit 0 indicates whether the 
. sOurce of a PCI1130 interrupt is due to a battery dead cOndition. Bit 0 is encoded as: 

o = No battery dead condition (default) 
1 - Detected a battery dead condition 

When a 16-bit 1/0 card is installed, this bit indicates whether the source of a PCIii30 interrupt Is due to the assertion 
of the ~ signal at the PC Card interface. Bit 0 is !!ncoded as: 

o = STSCHG deasserted (default) 
i.~asserted 

Ring indicate.:.J>lhen the PCIi130 is configured for ring indicate operation (see ring indicate), bit 0 indicates the 
status oflhe RI pin. 
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ExCA card status-change Interrupt configuration register (Index OSh) 
Bit 
Name 
Type 
Default 

BIT 

7-4 

3 

2 

1 

0 

7 J e I 5 I 4 I 3 I " 2 I 1 I 0 

ExCA Card 8tatus-Change Interrupt Configuration 

RJW I RJW I RJW I RJW I RJW I RJW I RJW I RJW 

Register: 
Type: 
Offset: 

Default: 
Description: 

0 " 0 I 0 I 0 I 0 I 0 

ExCA Card Status-Change Interrupt Configuration Register 
ReadlWrite 
CardBus Socket Address + 805h; Card A ExCA Offset 05h 

Card B ExCA Offset 45h 
OOh 

I 0 I 0 

This register controls interrupt routing for card status change interrupts, as well as masking 
PC Card interrupt sources. Table 34 describes each bit in the ExCA card status-change 
interrupt configuration register. " 

Table 34. ExCA Card Status-Change Interrupt Configuration Register (Index OSh) 

TYPE FUNCTION 
Interrupt select for card status change. Bits 7-4 select the Interrupt routing for card status-change interrupts. This 
field is encoded as: 

0000 - No Interrupt routing (default) 
0001 - IRQ1 enabledt 
0010 - 8MI enabledt 
0011 - IRQ3enabied 
0100 - IR04enabled 
0101 - IRQ5 enabled 

RJW 0110 - IRae enabledt 
0111 • IRQ7 enabled 
1000 - IRQS enabledt 
1001 - IRQ9 enabled 
1010 - IRQ10 enabled 
1011 - IRQ11 enabled 
1100 - IRQ12 enabled 
1101 _ IRQ13 enabledt 
1110 = IRQ14 enabled 
1111 .. IRQ15 enabled 

RJW 
Card detect enable. i;:nabies interrupts on COl or CO2 changes. Bit 3 is encoded as: 

0- DIsables InterrUpts on changes on the COl or CO2 lines (default) 
1 - Enilbles interrupts on changes on the COl or CO2 lines 

Ready enable. Bit 2 enableS/disables a low-ta-hlgh transition on the PC Card READY signal to generate a host 

RJW interrupt. This Interrupt source is considered a card status change. Bit 2 is encoded as: 
o - Disables host interrupt generation (default) 
1 - Enables host interrupt generetion 

Battery waming enable. Bit 1 enableS/disables a: battery warning condition to generate a host Interrupt. This 

RJW interrupt source is considered a card status change. Bit 1 Is encoded as: 
o = Disables host Interrupt generation (default) 
1 _ Enables host interrupt generation 

Battery dead enable. Bit 0 enableS/disables a battery dead condition on a memory PC Card orassertlon of the 
~ I/O PC Card Signal to generate a host Interrupt. This interrupt source Is consld~ed a card ststus change. 

RJW Bit 0 is encoded as: 
o - Disables host Interrupt generation (default) 
1 - Enables host interrupt generation 

t Valid when the serialized Interrupt scheme IS selected In the TI extension registers. There IS no dedicated pin for these Interrupts. 

:lflExAs 
INSTRUMENTS 

4-84 POST OFFICE BOX _ • DALlAS. TEXAS 76265 



PCI1130 
PCI·TO·CARDBUS CONTROLLER UNIT 

SCPS003A - FEBRUARY 1996 - REVISED MARCH 1996 

ExCA address window enable register (index 06h) 
Bit 
Name 

Type 

Default 

BIT 

7 

6 

5 

4 

3 

2 

1 

0 

7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 

ExCA Address Window Enable Register 

RNI I RNI I R I RNI I ANI I RNI J RNI I ANI 
0 

Register: 
Type: 
Offset: 

Default: 
Description: 

TYPE 

RNI 

RNI 

R 

ANI 

RNI 

RNI 

ANI 

ANI 

I 0 I 0 I 0 I 
ExCA Address Window Enable Register 
Read Only, Read/Write 

0 I 

CardBus Socket Address + S06h; Card A ExCA Offset 06h 
Card B ExCA Offset 46h 

OOh 

0 J 0 L 0 

This register enables/disables the memory and I/O windows to the 16-bit PC Card. By default, 
all windows to the card are disabled. The PCI1130 does not acknowledge PCI memory or I/O 
cycles to the card if the corresponding enable bit in this register is D, regardless of the 
programming of the memory or I/O window start/end/offset address registers. Table 35 
describes each bit in the ExCA address window enable register. 

Table 35. ExCA Address Window Enable Register (Index 06h) 

FUNCTION 
I/O window 1 enable. Bit 7 enables/disables I/O window 1 for the PC Card. Bit 7 is encoded as: 

0= I/O window 1 disabled (default) 
1 = I/O window 1 enabled 

I/O window 0 enable. Bit 6 enables/disables I/O window 0 for the PC Card. Bit 6 is encoded as: 
o = I/O window 0 disabled (default) 
1 = I/O window 0 enabled 

Reserved. Bit 5is read only and returns 0 when read. Writes have no effect. 

Memory window 4 enable. Bit 4 enables/disables memory window 4 for the PC Card. Bit 4 is encoded as: 
0= Memory window 4 disabled (default) 
1 = Memory window 4 enabled 

Memory window 3 enable. Bit 3 enables/disables memory window 3 for the PC Card. Bit 3 is encoded as: 
0= Memory window 3 disabled (default) 
1 = Memory window 3 enabled 

Memory window 2 enable. Bit 2 enables/disables memory window 2 for the PC Card. Bit 2 is encoded as: 
0= Memory window 2 disabled (default) 
1 = Memory window 2 enabled 

Memory window 1 enable. Bit 1 enables/disables memory window 1 for the PC Card. Bit 1 is encoded as: 
o = Memory window 1 disabled (default) 
1 = Memory window 1 enabled 

Memory window 0 enable. Bit 0 enables/disables memory window 0 for the PC Card. Bit 0 is encoded as: 
0= Memory window 0 disabled (default) 
1 = Memory window 0 enabled 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 4-85 

3: w -> w 
a: 
a.. 
I­
o 
::l 
C o 
a: 
a.. 



"'tJ 
::D 
o 
C 
c: 
~ 
"'tJ 
::D m 
< -
~ 

PCI1130 
PCI-To-CARDBUS CONTROLLER UNIT 

SCPS003A - FEBRUARY 1996 - REVISED MARCH 1996 

ExCA 1/0 window control register (Index 07h) 
Bit 
Name 
Type 
Default 

BIT 

7 

6 

5 

4 

3 

2 

1 

0 

4-86 

Register: 
Type: 
Offset: 

7 I 6 I 6 I 4 I 3 I 2 
ExCA 1/0 Window Control Register 

R/W I R/W I R/W J R/W I R/W I R/W 
0 I 0 I 0 I 0 

ExCA 1/0 Window Control Register 
Read/Write 

I 0 I 

Card Bus Socket Address + 807h; Card A ExCA Offset 07h 
Card B ExCA Offset 47h 

0 

I 1 I 0 

I R/W I R/W 

I 0 I 0 

Default: OOh 

.. 

Description: The I/O window controt register contains parameters related to I/O window sizing and cycle 
timing. Table 36 describes each bit in thiS register. 

Table 36. ExCA 1/0 Window Control Register (Index 07h) 

TYPE FUNCTION 
1/0 window 1 waH state. £iH 7 cantrols the 1/0 window 1 wait state for 16-bit I/O accesses. Bit 7 has no effect on 
6-blt accessas. This wait-state timing emulates the ISA walt state used by the Intel 82365SL-DF. BH 7 is encoded 

R/W as: 
0- 16-b1t cycles have standard length (default). 
1 • 16-bit cycles are extended by one equiValent ISA waH state. 

1/0 window 1 zero walt state. Bit 6 controls the 1/0 window 1 walt state for 6-blt 110 accesses. Bit 6 has no effect 
on 16-bit accesses. This. wait-state timing emulates the ISA wait state used by the Intel 82365SL-DF. BH 6 is 

R/W encoded as: 
o • 6-bH cycles have standard length (default). 
1 - 6-b1t cycles are reduced to equivalent of three ISA cycles. 

1/0 window 1 iOiS16 source. BH 5 controls the 1/0 window 1 automatic data sizing feature that uses the iOiS16 
R/W Signal from the PC:: Card to determine the data width of the I/O data transfer. Bit 5 is encoded as: 

o • Window data width is determined by 1/0 window 1 data sizing bit, bH 4 (default). 
1 = Window data width Is determined by iOiS16. 

1/0 window 1 data size. BH 4 controls the 1/0 window 1 data size; Sit 41s ignored if the 1/0 window 1 10lS16 source 

R/W bit (bH 5) is set. Bit 4 Is encoded as: 
o = Window data width is 8 bits (default). 
1 = Window data width is 16 bits. 

1/0 window zero walt state. Bit 3 controls the 1/0 window 0 waH state for 16-b1t 1/0 accesses. Bit 3 has no effect 
on 6-bltaccesses. This waH-state timing emulates the ISA walt state used by the Intel82~L-DF. Bit 3 is encoded 

R/W as: 
o = 16-bit cycles have standard length (default). 
1 = 16-bltcycles are extended by one equivalent ISA walt state. 

1/0 window 0 zero walt state. Bit 2 controls the 1/0 window 0 walt state for 6-bit 1/0 accesses. Bit 2 has no effect 
on 16-bH accesses. This waH-state timing emulates the ISA waH state used by the Intel 82365SL-DF. BH 2 is 

RIW encoded as: 
o = 6-bH cycles have standard length (default). 
1 = 6-bit cycles are reduced to equivalent of three ISA cycles. 

1/0 window 0 iOiS16 source. Bit 1 controls the I/O window 0 automatic data sizing fealure that uses the lOIS 16 

R/W Signal from the PC Card to determine the data width of the 1/0 data transfer. Bit 1 Is encoded as: 
O. Window data width is determined by 1/0 window 0 data sizing bit, bit 0 (default). 
1 = Window data width Is determined by 101816. 

1/0 window 0 data size. Bit 0 controls the 1/0 window 0 data size. BH 0 is ignored if the 1/0 window 0 101516 source 

R/W bit (bit 1) is set. Bit 0 is encoded as: 
o = Window data width Is 8 bits (default). 
1 • Window data width Is 16 bits. 
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ExCA 110 window 0 and 1 start-address low-byte register (Index OSh, OCh) 

Register: ExCA 110 Window 0 Start-Address Low-Byte Register 
Offset: CardBus Socket Address + 808h; Card A ExCA Offset 08h 

Card B ExCA Offset 48h 
Register: ExCA 110 Window 1 Start-Address Low-Byte Register 
Offset: CardBus Socket Address + 80Ch; Card A ExCA Offset OCh 

Type: 
Default: 
Size: 

Read/Write 
OOh 
One byte 

Card B ExCA Offset 4Ch 

Description: These registers contain the low byte of the 16-bit 1/0 window start adaress for 1/0 windows 0 
and 1. The 8 bits cif these registers correspond to the lower 8 bits o~ the start address. 

ExCA 110 window 0 and 1 start-address high-byte register (Index 09h, ODh) 

Register: ExCA 110 Window 0 Start-Address Hlgh.Byte Register 
Offset: CardBus Socket Address + 809h; Card A ExCA Offset 09h 

Card B ExCA Offset 49h 
. Register: ExCA 110 Window 1 Start·Address High·Byte Register 
Offset: Card Bus Socket Address + 80Dh; Card A ExCA Offset ODh 

Type: 
Default: 
Size: 

Read/Write 
OOh 
One byte 

. Card B ExCA Offset 4Dh 

Description: These registers contain the high byte of the 16-bit 1/0 window start address for 1/0 windows 0 
and 1. The 8 bits of these registers correspond to the upper 8 bits of the start address. . 

ExCA 110 window 0 and 1 end·address low-byte register (Index OAh, OEh) 

Register: ExCA 110 Window 0 End~Address Low-Byte Register 
Offset: CardBus Socket Address + 80Ah; Card A ExCA Offset OAh 

Card B ExCA Offset 4Ah 
Register: ExCA 110 Window 1 End·Address Low-Byte Register 
Offset: CardBus Socket Address + 80Eh; Card A ExCA Offset OEh 

Type: 
Default: 
Size: 

Read/Write 
OOh 
One byte 

Card B ExCA Offset 4Eh 

Description: These registers contain the low byte of the 16-bit I/O window end address for I/O windows 0 
and 1. The 8 bits of these registers correspond to the lower 8 bits of the end address. 
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ExCA 1/0 window 0 and 1 end-address high-byte register (Index OBh, OFh) 

Register: ExCA 1/0 Window 0 End-Address High-Byte Register 
Offset: Card Bus Socket Address + 80Bh; Card A ExCA Offset OBh 

Card B ExCA Offset 4Bh 
Register: ExCA 1/0 Window 1 End-Address High-Byte Register 
Offset: CardBus Socket Address + 80Fh; Card A ExCA Offset OFh 

Type: 
Default: 
Size: 
Description: 

Read/Write 
OOh 
One byte 

Card B ExCA Offset 4Fh 

These registers contain the high byte of the 16-bit 1/0 window end address for 1/0 windows 0 
and 1. The 8 bits of these registers correspond to the upper 8 bits of the end address. 

Ex~A memory window 0-4 start-address low-byte register (Index i0h, iSh, 20h, 28h, 30h) 

Register: 
Offset: 

Register: 
Offset: 

Register: 
Offset: 

Register: 
Offset: 

Register: 
Offset: 

Type: 
Default: 
Size: 
Description: 

4-88 

ExCA Memory Window 0 Start-Address Low-Byte Register 
Card Bus Socket Address + 810h; Card A ExCA Offset 10h 

Card B ExCA Offset 50h 
ExCA Memory Window 1 Start-Address Low-Byte Register 
Card Bus Socket Address + 818h; Card A ExCA Offset 18h 

Card B ExCA Offset 58h 
ExCA Memory Window 2 Start-Address Low-Byte Register 
CardBus Socket Address + 820h; Card A ExCA Offset 20h 

Card B ExCA Offset 60h 

ExCA Memory Window 3 Start-Address Low-Byte Register 
CardBus Socket Address + 828h; Card A ExCA Offset 28h 

Card B ExCA Offset 68h 
ExCA Memory Window 4 Start-Address Low-Byte Register 
CardBus Socket Address + 830h; Card A ExCA Offset 30h 

Card B ExCA Offset 70h 
Read/Write 
OOh 
One byte 
These registers contain the low byte of the memory window start address for 1/0 windows 0, 1, 
2, 3, and 4. The 8 bits of these registers correspond to bits A 19-A 12 of the start address. 
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ExCA memory window ~ start-address high-byte register (Index 11h, 19h, 21h, 29h, 31h) 

BIT 

7 

6 

5-4 
3-0 

Register: 
Offset: 

Register: 
Offset: 

Register: 
Offset: 

Register: 
Offset: 

Register: 
Offset: 

Type: 
Default: 
Size: 
Description: 

ExCA Memory Window 0 Start-Address High-Byte Register 
CardBus Socket Address + 811 h; Card A ExCA Offset 11 h 

Card B ExCA Offset 51 h 
ExCA Memory Window 1 Start-Address High-Byte Register 
CardBus Socket Address + 819h; Card A ExCA Offset 19h 

Card B ExCA Offset 59h 
ExCA Memory Window 2 Start-Address High-Byte Register 
CardBus Socket Address + 821 h; Card A ExCA Offset 21 h 

Card B ExCA Offset 61h 
ExCA Memory Window 3 Start-Address High-Byte Register 
CardBus Socket Address + 829h; Card A ExCA Offset 29h 

Card B ExCA Offset 69h 
ExCA Memory Window 4 Start-Address High-Byte Register 
CardBus Socket Address + 831 h; Card A ExCA Offset 31h 

Card B ExCA Offset 71 h 
Read/Write 
OOh 
One byte 
These registers contain the high byte of the memory window start address for memory 
windows 0, 1,2,3 and 4. In addition, the memory window data width and wait states are set in 
this register. Table 37 describes each bit in the ExCA memory window start-address high-byte 
register. 

Table 37. ExCA Memory Window Start-Address High-Byte Register 

TYPE 

RIW 

RIW 

RIW 
RIW 

FUN,CTION 

Data size. Bit 7 controls the memory window data width. Bit 7 is encoded as: 
o = Window data width is 8 bits (default). 
1 - Window data width is 16 bits. 

o wait state. Bit 6 controls the memory window wait state for 8- and 16-bit accesses. This wait-state timing emulates 
the ISA wait state used by the Intel 82365SL-DF. Bit 6 is encoded as: 

0= 8- and l6cbit cycles have standard length (default). 
1 = 8-bit cycles are reduced to equivalent of three I SA cycles. 

l6-bit cycles are reduced to equivalent of two ISA cycles. 

Scratch pad bits. Bits 5-4 are read/write and have no effect on memory window operation. 

Start-address high-byte. Bits 3-0 represent the upper address bits A23-A20 of the memory window start address. 
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ExCA memory window 0'-4 end-address low-byte register (index 12h, 1Ah, 22h, 2Ah, 32h) 

Register: 
Offset: 

Register: 
Offset: 

Register: 
Offset: 

Register: 
Offset: 

Register: 
Offset: 

Type: 
Default: 
Size: 
Description: 

ExCA Memory Window 0 End-Address Low-Byte Register 
CardBus Socket Address + 812h; Card A ExCA Offset 12h 

Card B ExCA Offset S2h 
ExCA Memory Window 1.End-Address Low-Byte·Register 
CardBus Socket Address + 81Ah; Card A ExCA Offset lAh 

Card B ExCA Offset SAh 
ExCA Memory Window 2 End-Address Low-Byte Register 
CardBus Socket Address + 822h; Card A ExCA Offset 22h 

Card B ExCA Offset 62h 
ExCA Memory Window 3 End-Address Low~Byte Register 
CardBus Socket Address + 82Ah; Card A ExCA Offset 2Ah 

. Card B ExGA Offset 6Ah 
ExCA Memory Window 4 End-Address Low-Byte Register 
CardBusSocket Address + 832h; Card A ExCA Offset 32h 

Card B ExCA Offset 72h 
ReadlWrite 
OOh 
One byte 
These registers contain the low byte ofthe memory window endaddress for memory windows 
0, 1, 2, 3 and 4. The 8 bits of these registers correspond to bits A 19-A 12 of the end address. 

ExCA memory window 0'-4 end-address high-byte register (index 13h, 1 Bh, 23h, 2Bh, 33h) 

Register: 
Offset: 

Register: 
Offset: 

Register: 
Offset: 

Register: 
Offset: 

Register: 
Offset: 

Type: 
Default: 
Size: 
Description: 

BIT TYPE 

7-e RfW 

5-4 R 

3-0 RfW 

4-90 

ExCA Memory Window 0 End-Address High-Byte Register 
CardBus Socket Address + 813h; Card A ExCA Offset 13h 

. Card B ExCA Offset S3h 
ExCA Memory Window 1 End-Address High-Byte Register 
CardBus Socket Address + 81 Bh;Card A ExCAOffset 1 Bh 

Card B ExCA Offset SBh 
ExCA Memory Window 2 End-Address High-Byte Register 
Card Bus Socket Address + 823h; Card A ExCA Offset 23h 

Card B ExCA Offset 63h 
ExCA Memory Window 3 End-Address HiglT~Byte Register 
CardBus Socket Address + 82Bh; Card A ExCAOffset 2Bh 

Card B ExCA Offset 6Bh 
ExCA Memory Window 4 End-Address High-Byte Register 
CardBus Socket Address + 833h; Card A ExCA Offset 33h 

Card B ExCA Offset 73h 
Read Only, ReadlWrite 
OOh 
One byte 
These registers contain the high byte of the memory window end address for memory 
windows 0, 1, 2, 3 and 4. in addition, the memory window wait states are set in this register. 
Table 38 describes each bit in the ExCA memory window end-address high-byte register. 

Table 38. ExCA Memory Window End-Address High-Byte Register 

FUNCTION 
Wait state. Bits 7-e specify the number of equivalent ISA wait states to be added to 16-bit memory accesses. The 
number of wait states added is equal to the binary value of these two bits. 

Reserved. Bits 5-4 are read only and return as when read. Writes have no effect. 

End-address high-byte. Bits 3-0 represent the upper address bits A23-A20 of the memory window end address. 
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ExCA memory window 0-4 offset-address. low-byte register (Index 14h, 1Ch, 24h, 2Ch, 34h) 

Register: 
Offset: 

Register: 
Offset: 

Register: 
Offset: 

Register: 
Offset: 

Register: 
Offset: 

Type: 
Default: 
Size: 
Description: 

ExCA Memory Window 0 Offset-Address Low-Byte Register 
CardBus Socket Address + 814h; Card A ExCA Offset 14h 

Card B ExCA Offset 54h 
ExCA Memory Window 1 Offset-Address Low-Byte Register 
CardBus Socket Address + 81 Ch; Card A ExCA Offset 1 Ch 

Card B ExCA Offset 5Ch 
ExCA Memory Window 2 Offset-Address Low-Byte Register 
CardBus Socket Address + 824h; Card A ExCA Offset 24h 

Card B ExCA Offset 64h 
ExCA Memory Window 3 Offset-Address Low-Byte Register 
Card Bus Socket Address + 82Ch; Card A ExCA Offset 2Ch 

Card B ExCA Offset 6Ch 
ExCA Memory Window 4 Offset-Address Low-Byte Register 
CardBus Socket Address + 834h; Card A ExCA Offset 34h 

Card B ExCA Offset 74h 
Read/Write 
DOh 
One byte 
These registers contain the low byte of the memory window offset address for memory 
windows 0, 1,2, 3 and 4. The 8 bits of these registers correspond to bits A 19-A 12 of the offset 
address. 

ExCA memory window 0-4 offset-address high-byte register (index 15h, 1 Dh, 25h, 2Dh, 35h) 

;: 
W 
:; 
w 

Register: ExCA Memory Window 0 Offset-Address High-Byte Register 
CardBus Socket Address + 815h; Card A ExCA Offset 15h 

-a: 
Offset: 

Register: 
Offset: 

Register: 
Offset: 

Register: 
Offset: 

Register: 
Offset: 

Type: 
Default: 
Size: 
Description: 

Card B ExCA Offset 55h 
ExCA Memory Window 1 Offset-Address High-Byte Register 
CardBus Socket Address + 81 Dh; Card A ExCA Offset 1 Dh 

Card B ExCA Offset 5Dh 
ExCA Memory Window 2 Offset-Address High-Byte Register 
Card Bus Socket Address + 825h; Card A ExCA Offset 25h 

Card B ExCA Offset 65h 
ExCA Memory Window 3 Offset-Address High-Byte Register 
CardBus Socket Address + 82Dh; Card A ExCA Offset 2Dh 

Card B ExCA Offset 6Dh 
ExCA Memory Window 4 Offset-Address High-Byte Register 
CardBus Socket Address + 835h; Card A ExCA Offset 35h 

Read Only, Read/Write 
DOh 
One byte 

Card B ExCA Offset 75h 

These registers contain the high byte of the memory window offset address for memory 
windows 0, 1, 2, 3 and 4. In addition, the memory window write protection and common! 
attribute memory configurations are set in this register. Table 39 describes each bit in the 
ExCA memory window offset-address high-byte register. 
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ExCA memory window 0-4 offset-address high-byte register (Index 15h, 1 Dh, 25h, 2Dh, 35h) (continued) 

Table 39. ExCA Memory Window Offset-Address High-Byte Register 

BIT TYPE FUNCTION 

WrHe protect. Bit 7 specifies whether wrHe operations to this memory window are enabled. Bit 7 is encoded as: 
7 RJW o - Write operations are allowed (default). 

1 • WrHe operations are not allowed. 

REG. Bit 6 specifies whether this memory window Is mapped to card attribute or common memory. BH 6 is encoded 

6 RJW as: 
o - Memory window Is mapped to common memory (default). 
1 • Memory window is mapped to attribute memory. 

!HI RJW 
Offset-addrass high-byte. Bits !HI represent the upper address bits A25-A20 of the memory-window offset 
address. 

ExCA I/O window 0-1 offset-address low-byte register (Index 3Sh, 38h) 

Register: ExCA I/O Window 0 Offset-Address Low-Byte Register 
Offset: Card Bus Socket Address + S36h; Card A ExCA Offset 36h 

Card B ExCA Offset 76h 
Register: ExCA I/O Window 1 Offset-Address Low-Byte Register 
Offset: Card Bus Socket Address + 83Sh; Card A ExCA Offset 3Sh 

Card B ExCA Offset 7Sh 
Type: ReadlWrite 
Default: OOh 
Size: One byte 
Description: These registers contain the low byte of the I/O window offset address for I/O windows 0 and 1. 

. Bit 0 Is always O. 

ExCA I/O window 0-1 offset-address high-byte register (Index 37h, 39h) 

4-92 

Register: ExCA I/O Window 0 Offset-Address High-Byte Register 
Offset: CardBus Socket Address + S37h; Card A ExCA Offset 37h 

Card B ExCA Offset 77h 
Register: ExCA I/O Window 1 Offset-Address High-Byte Register 
Offset: CardBus Socket Address + S39h; Card A ExCA Offset 39h 

Type: 
Default: 
Size: 
Description: 

ReadlWrite 
OOh 
One byte 

Card B ExCA Offset 79h 

These registers contain the high byte of the I/O windOw offsetaddress for I/O windows 0 and 1. 
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ExCA card detect and general control register (Index i6h) 
Bit 
Name 

Type 
Default 

BIT 

7 

6 

5 

4 

3-2 

1 

0 

Register: 
Type: 
Offset: 

Default: 
Description: 

7 I 6 I 5 I 4 I 3 1 2 
ExCA Card Detect and General Control Register 

R I R I W I RJW I R I R 
X I 'X I 0 I 0 I 0 I 0 

ExCA Card Detect and General Control Register 
Read Only, Write Only, ReadlWrite (see individual bit descriptions) 
CardBus Socket Address + 816h; Card A ExCA Offset 16h 

Card B ExCA Offset 56h 
XXOO OOOOb 

I 1 I 0 

I RJW I R 

I 0 I 0 

This register controls how the ExCA registers for the socket respond to card removal, as well 
as reporting the status of the VS1 and VS2signais at the PC Card interface. Table 40 
describes each bit in the ExCA card detect and general control register. 

Table 40. ExCA Card Detect and General Control Register (Index i6h) 

TYPE FUNCTION 

VS2. BH 7 reports the current state of the VS2 signal at the PC Card interface and does not have a default value. 

R BH 7 Is encoded as: 
o = VS2 is low. 
1 = VS2 is high. 

VS 1. BH 6 reports the current state of the VS 1 signal at the PC Card interface and does not have a default value. 

R Bit 6 is encoded as: 
o • VS1 is low. 
1 • VS1 is high. 

Software card detect interrupt. If the card detect enable bit in the card status change interrupt configuration register 
(see ExCA card status change interrupt configuration regista" is set. wrHing a 1 to bit 5 causes a card detect card 
status change interrupt for the associated card socket. If the card detect enable bit is cleared to 0 in the card status 

W change interrupt configuration register. wrHing a 1 to thesoftwar.e card detect interrupt bH has no effect. Bit 51s write 
only. A read operation of this bit always returns O. Bit 5 is encoded as: 

o = Software card detect Interrupt disabled (default) 
1 _ Software card c!etect interrupt enabled 

Card detect resume enable. If bit 4 is set to 1 and detect change has been detected on the CD1 and ~ inputs. 
RLOUT output goes from high to low. The RLOUT remains low until the card status change bit in the ExCA card 

R/W status-change register (see ExCA card status-change ragist~ is cleared. " bit 4 is a O. the card detect resuine 
functionality is disabled. Bit 4 is encoded as: 

0- Card, detect resume disabled (default) 
1 = Card detect resume enabled 

R Reserved. Bits 3-2 are read only and return Os when read. Writes have no effect. 
Register configuration upon card removal. Bit 1 determines how the ExCA registers for the socket react to a card 

RIW removal event. Bit 1 is encoded as: 
o - No change to ExCA registers upon card removal (default) 
1 _ Reset ExCA registers upon card removal 

R Reserved. Bit 0 is read only and returns Os when read. WrHes have no effect . 
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ExCA global control register (Index 1 Eh) 
Bit 
Name 
Type 
Default 

BIT 
7~ 

4 

3 

2 

1 

0 

4-94 

7 I 8 I ' 5 I 4 I 3 I 2 I 1 I 0 
ExCA Global Control Register 

R I R I R I ANI I ANI I ANI I ANI I ANI 
0 I 0 I 0 I 0 I 0 I 0 I 0 I 0 

Register: ExCA Global Control Register 
Type: 
Offset: 

Default: 

Read Only, ReadlWrite (see individual bit descriptions) 
CardBus Socket Address + 81 Eh; Card A ExCA Offset 1 Eh 

Card B ExCA Offset 5Eh 
OOh 

Description: This register controls both PC Card sockets and is not duplicated for each socket. The host 
interrupt mOde bits in this register (retained for Intel 82365SL-DF compatibility) must also 
agree with the interrupt mode registers found in the TI extension registers. Host software is 
responsible for maintaining coherence between these registers. Table 41 describes each bit 
in the ExCA global control register. 

Table 41. ExCA Global Control Register (Index 1Eh) 

TYPE' FUNCTION 
R Reserved. Bits 7-5 are read only and return Os when read. Writes have no effect. 

LeveVedge Interrupt mode select- Card B. Bit 4 selects the signaling mode for the PCI1130 host interrup\ for Card B 

ANI 
interrupts. Bit 4 is encoded as: . 

o • Host interrupt is in edge mode (default). 
1 • Host interrupt is in level mode. 

LeveVedge interrupt mode select - Card A.' Bit 3 selects the signaling mode for the PCI1130 host interl"!lpt for Card A 

RfN 
interrupts. Bit 3 is enccided as: 

o • Host interrupt is in edge mode (default). 
1 • Hosl interrupt is in level mode. 

Interrupt flag clear mode setact. Bit'2 selects explicit writeback of card status-change Interrupt acknowledges. Bit 2 is 

ANI encoded as: 
0- Card status-change interrupt flags are cleared by a read of ExCA card status-change register (default). 
1 = Card status-change interrupt flags are cleared by explicit writeback of one to card status-change register. 

Card status-change leveiledge mode select: Bit 1 selects the signaling mode for the PCI1130 host interrupt for card status 

RNJ changes. Bit 1 Is encoded. as: 
o = Host Internlpt Is In edge mode (default). 
1 • Host Interrupt is in level mode. 

PWRDWN mode select. When bit 0 tssetto 1, the PCI1130 is in power-down mode. In power-down mode, the PCI1130 
outputs are placed in a high-impedance. state until an active cycle Is executed on the card Intenace. Following an active 
cycle, the outputs are again placed in a high-impedance state. The PCI1130 still receives DMA requests, functional 

ANI Interrupts and/or card status change inierrupts; however,. an actual card access is required to wake up the interface. In 
power-down mode, the PCI1130 is in a minimum power consumption state. Bit 0 is encoded as: 

o = Power-down mode Is disabled (default). 
1 = Power-down mode is enabled. 
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ExCA memory window page register 
Bit 7 I 8 I 5 I 4 I 3 I 2 I 1 I 0 
Name ExCA Memory Window Page Register 

Type ANI I ANI I ANI I ANI I ANI I ANI I R/W I ANI 
Default 0 I 0 I 0 I 0 I 0 I 0 I 0 I 0 

Register: 
Type: 
Offset: 

Default: 
Description: 

ExCA Memory Window Page Register 
ReadJWrite 
CardBus Socket Address + 840h; Card A ExCA Offset 3Ch 

Card B ExCA Offset 7Ch 
OOh 
The upper 8 bytes of a PCI memory address are compared to the contents of this register when 
decoding addresses for 16-bit memory windows. By programming this registerto a value other 
than 0, host software can locate 16-bit memory windows in anyone of 256, 16M-byte regions in 
the 4G-byte PCI ~ddress space. The default register values, OOh, locates 16-bit memory 
windows in the first 16M bytes of address space. 

Card Bus socket registers 

The PCMCIA Card Bus specification requires a Card Bus socket controller to provide five 32-bit registers that 
report and control the socket-specific functions. The PCI1130 provides the Card Bus socket base address 
register (see Card Bus socket registerslExCA register base address register) to locate these CardBus socket 
registers in PCI memory address space. Each socket has a separate CardBus socket register/ExCA registers 
base address register for accessing the CardBus socket registers (see Figure 13). This base address register 
is located at offset 10h in the PCI1130 configuration space. Table 42 illustrates the location of the CardBus 
socket registers in relation to the Card Bus socket base address. The CardBus socket power management 
register (see CardBus socket power management register) is an extended register that provides control and 
status information related to power management. This register is described in detail in power management. 

Table 42. CardBus Socket Registers 

REGISTER NAME OFFSET 
Socket event register OOh 
Socket mask register 04h 

Socket present stete register OSh 
Socket force event register OCh 

Socket control register 10h 
Reserved 14-1Fh 

Socket power management register 20h 
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Card Bus socket registers (continued) 

PCI Conflgurstlon Space 

• • 

~ • 

Card Bus SocketlExCA Base Address 10h 

~ 
• • • • 

16-Blt Legacy-Mode Base Address 44h 

• • • • 

PCI Memory 
Space Offset 

Card Bus Socket 
Registers --- -.- ---

• --------ExCA 
Registers 

CardA 

CsrdBus Socket 
Registers -_. -. ---

• --------ExCA 
Registers 
CardB 

OOh 

20h 

SOOh 

840h 

OOh 

20h 

800h 

840h 

Figure 13. CardBus SocketlExCA PCI Memory Access Method 
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Card Bus socket event register 
Bit 31 1 30 1 
Name 
Type R R 

Default 0 0 

Bit 16 14 
Name 
TYpe R R 
Default 0 1 0 1 

Register: 
Type: 
Offset: 
Default: 
Size: 
Description: 

BIT TYPE 
31-4 R 

3 RfW 

2 RfW 

1 RfW 

0 RfW 

29 28 271 26 1 25 24 1 23 22 21 
CardBus Socket Event Register 

R R R R R R R R R 

0 0 0 0 0 0 0 0 0 

13 12 11 10 9 8 7 6 6 
CardBus Socket Event Register 

R R R R R R R R R 
0 1 0 0 1 0 1 0 o 1 0 0 0 

C8rdBus Socket Event Register 
Read Only, Read/Write (see individual bit descriptions) 
CardBus Socket Address + OOh 
OOOOOOOOh 
Four bytes 

1 20 1 19 1 18 17 16 

R R R R R 

0 0 0 0 0 

4 3 2 1 0 

R RfW RfW RfW RfW 
0 0 0 0 0 

The CardBus socket event register indicates a change in socket status has occurred. These 
bits do not indicate what the change is, only that 1 has occurred. Software· must read the 
CardBus socket present state register for current status. Each bit in this register can be 
cleared by writing a 1 to that bit. These bits can be set to a 1 by software through writing a 1 to 
the corresponding bit in the CardBus socket force event register. All bits in this register are 
cleared by PCI reset. If, when coming out of PC Card reset, the bridge finds the status 
unchanged (Le.; CSTSCHG reasserted or card detect is still true), they can be set again. 
Software needs to clear this register before enabling interrupts. If it is not cleared when 
interrupts are enabled, an interrupt is generated based on any bit set but not masked. Table 43 
describes each bit in this register. 

Table 43. CardBus Socket Event Register 

FUNCTION 
Reserved. Bits 31-4 are read only and retum Os When read. Writes have no effect. 

PowerCycle. Bit 3 is set when the PCI1130 detects that the PowerCycie bit in the Card Bus present state register 
has changed. Bit 3 Is reset by writing a 1. 

CCD2. Bit 2 is set whenever the CCD2 field in the socket's CardBus socket-present state register changes state. 
Bit 2 is reset by writing a 1. 

CC01. Bit 1 Is set whenever the CCi51 field in the socket's Card Bus socket-present state register changes state. 
Bit 1 is reset by writing a 1. 

CSTSCHG. Bit 0 is set whenever the CSTSCHG field In the socket's C8rdBus socket-present state register 
changes state. For CardBus cards, bit 0 is set on the rising edge of the CSTSCHG Signal. For 16-bit PC Cards. 
bit 0 is set on both transitions of the CSTSCHG signal. Bit 0 is reset by writing a 1. 

:lllExAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 762M 4-97 

~ 
W 
s: 
W 
CC 
0.. 

b 
:) 
c o 
CC 
0.. 



." 
:IJ o 
C 
C o 
-I 
"tJ 
:IJ 
m 
S 
m :e 

PCI1130 
PCI-TO-CARDBUS CONTROLLER UNIT 

SCPS003A- FEBRUARY 1996'- REVISED MARCH 1996 

CardBus socket mask register 
Bit 31 30 
Name 

Type R R 

Default 0 0 

Bit 15 14 

Name 

Type R R 
Default 0 0 

Register: 
Type: 
Offset: 
Default: 
Size: 
Description: 

BIT TYPE 

31-4 R 

3 RIW 

2-1 RIW 

.0 RIW 

4-98 

29 28 27 26 25 24 23 22 21 
CardBus Socket Mask Register 

R R R R R R R R R 

0 0 0 0 0 0 0 0 0 

13 12 11 10 9 8 7 6 5 

Card Bus Socket Mask Register 

R R R R R R R R R 

0 0 0 0 0 0 0 0 0 

CardBus Socket Mask Register 
Read Only. ReadlWrite (see individual bit descriptions) 
Card Bus Socket Address + 04h 
0000 OOOOh 
Four bytes 

20 19 18 17 16 

R R R R R 

0 0 0 0 0 

4 3 2 1 0 

R R/W RIW R/W R/W 

0 0 0 0 0 

This register allows host software to control the Card Bus card events that generate a status 
change interrupt. Table 44 describes each bit in this register. The state of these mask bits 
does not prevent the analogous bits from reacting in the CardBus socket event register . 

Table 44. CardBus Socket Mask Register 

FUNCTION 

Reserved. Bits 31-4 are read only and return Os when read. Wrttes have no effect. 

PowerCycle. Bit 3 masks the PowerCycle bit in the socket's CardBus socket-event register from causing a status 
change interrupt. Bit 3 is set by writing a 1. Bit 3 is encoded as: 

o = PowerCycle event does not cause a status-change interrupt (defautt). 
1 = PowerCycle event causes a status-change interrupt. 

Card Detect. When reset (OOb), bits 2-1 mask the CCD1 and CCD2 bits in the socket's CardBus socket-event 
register from causing a status-change interrupt. Bits 2-1 are set by writing an 11. This field is encoded as: 

00 = Card insertion/removal events does not cause a status-change interrupt (default). 
01 = Undefined condition 
10 = Undefined condition 
11 = Card insertion/removal events causes a status-change interrupt. 

CSTSCHG. When reset, bit 0 masks the CSTSCHG from the Card Bus PC Card from causing a status-change 
interrupt. Bit 0 is set by writing a 1. Bit 0 is encoded as: 

o = CSTSCHG event does not cause a statUS-Change interrupt (default). 
1 = CSTSCHG event causes a status-change interrupt. 
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CardBu8 socket present state register 
Bit 31 30 
Name 
Type R R 

Default 0 0 

Bit 15 14 
Name 
Type R I R I 
Default 0 I 0 I 

Register: 
Type: 
Offset: 
Default: 
Size: 
Description: 

BIT TYPE 

31 R 

30 R 

29 R 

28 R 

27-14 R 

13 R 

12 R 

11 R 

28 28 'I:r 26 25 24 23 22 21 
CardBus Soc!<el Present State Register· 

R R R R R R R R R 
1 1 0 0 0 0 0 0 0 

13 12 11 10 9 8 7 6 5 
CardBus Socket Present State Register 

R I R R I R I R R R 

0 I 0 0 I o I 0 o I 0 

CardBu8 Socket Present State Register 
Read Only 
CardBus Socket Address + OSh 
30000006h 
Four bytes 

R R 

I 0 0 

I 20 19 18 17 16 

R R R R R 
0 0 0 0 0 

4 3 2 1 0 

R R R R R 

I 0 I 0 1 1 0 

This register reports information about the socket interface. Writes to the CardBus socket 
force event registlilr are reflected here. Table 45 describes each bit in this register. Information 
about supported Vee are hardwired (unless overridden by the CardBus socket force event 
register), while information about PC Card VCC support is dynamic and updated at each 
insertion. The PCI1130 uses the CCi51 and CCD2 signals during card identification, and 
changes on these signals during this operation are not reflected in this register. 

Table 45. CardBus Socket Present State Register 

- FUNCTION 
YVsocket. Bit 31 indicates whether or notthe socket can supply VCC = Y.Y V to PC Cards. The PClll30 does· not 
support V.V V V CC; therefore, bit31 Is always reset unless overridden by the CardBus socket forc~ event register. 
Bit;31 is hardwired to O. 
XVS9Cket. Bit 30 indicates whether or not the socket can supply VCC ~ X.X V 10 PC Cards. The PCI1130 does not 
support X.X V VCC; therefore, bit 30 is always reset unless overridden by the CardBus socket force event register. 
Bit 30 is hardwired to O. 
3Vsocket. Bit 29 indicates whether or not the socket can supply VCC = 3.3 V to PC Cards. The PCI1130 supports· 
3.3 V VCC; therefore, bit 29 is always set unless overridden by the CardBus socket force event register: Bit 29 Is 
encodedes: 

o ~ Socket cannot supply VCC = 3.3 V. 
1 ~ Socket can supply VCC - 3.3 V (default). 

5Vsocket. Bit 28 indicates whether or notthe socket can supply VCC = 5.0 V to PC Cards. The PCI1130 supports 
5.0 V VCC; therefore, bit 28 is always set unless overridden by the CardBus socket force event register. Bit 28 is 
encodedes: 

0- Socket cannot supply VCC = 5.0 V. 
1 - Socket can supply VCC - 5.0 V (default); 

Reserved. Bits 27-14 are read only. and return Os when reed. Writes have no effect. 
YVCard. Bit 13 indicates whether or not the PC Card currently inserted in the socket supports VCC - V.V V. Bit 13 
is encoded as: 

0= PC Card does not function at VCC - V.V V (default). 
1 - PC Card functions at VCC - V.V V. 

XVCard. Bit 12 indicates whether or not the PC Card currently inserted in the socket supports VCC - X.X V. Bit12 
is encoded as: 

0- PC Card does not function at VCC = X.X V (default). 
1 = PC Card functions at VCC = X.X V. 

3VCard. Bit 11 indicates whether or not the PC Card currently inserted in the socket supports VCC = 3.3 V. Bit 11 
is encoded as: 

0- PC Card does not function at VCC = 3.3 V (default). 
1 - PC Card functions at VCC = 3.3 V. 
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Card Bus socket present state register (continued) 

Table 45. CardBus Socket Present State Register (Continued) I 

BIT TYPE FUNCTION 
• 5VCard. Bit 10 indicates whether or not the PC Card currently inserted in the socket supports VCC ~ 5.0 V. Bit 10 

10 R is encoded as: 
0= PC Card does not function at VCC = 5.0 V (default) 
1 = PC Card functions at VCC = 5.0 V 

BadV CCReq. Bit 9 indicates that host software has requested that the socket be powered at an invalid voltage. 

9 R 
Bit 9 is encoded as: 

o - Normal operation (default) 
1 -Invalid VCC requested by host software 

OataLost. Bit 8 indicates that a PC Card removal event may have caused lost data because the cycle did not 

8 R 
terminate properly or write data still resides in the PC11130. Bit 8 is encoded as: 

o D Normal operation (default) 
1 _ Potential data loss due to card removal 

NotACard. Bit 7 indicates that an unrecognizable PC Card has been inserted in the socket. Bit 7 is not updated 

7 R until a valid PC Card is inserted in the socket. Bit 7 is encoded as: 
o _ Normal operation (default) 
1 - Unrecognizable PC Card detected 

REAOY(iR'EO)/C5iNi. Bit 6 indicates the current status of the REAOY(IREQ)/CINT signal at the PC Card interfaca. 
Bit 6 is encoded as: 

6 R 0= REAOY(IREQ)/CINT is low (default) 
1 = REAOY(~)/CINT is high 

The READY Signal applies to 16-blt memory PC Cards.IREQ applies to 16-bit 1/0 PC Cards and CINT applies to 
32-blt Card Bus cards. 

CBcard. Bit 5 Indicates that a CardBus PC Card is inserted in the socket. Bit 51s not updated until a subsequent 

5 R removal and Insertion event; Bit 5 is encoded as: 
o - CardBus PC Card not detected (default) 
1 _ CardBus PC Card detected 

16-bit card. Bit 4 indicates that a 16-bit PC Card Is inserted in the socket. Bit 4 is not updated until a subsequent 

4 R removal and insertion event. Bit 4 is encoded as: 
o -l6-bit PC Card not detected (default) 
1 a 16-bit PC Card detected 

PowerCycle. Bit 3 indicates the status of each power-upJpower-down request. Bit 3 is encoded as: 
3 ·R o • Socket is powered down (default). 

1 - Socket has successfully powered up. 

CC02. Bit 2 reflects the current sta~us of the CC02 signal at the PC Card Interface. Changes to this Signal during 

2 R card interrogation ere not reflected here. Bit 2 is encoded as: 
o _ CCD2 is low; PC Card may be present. 
1 = CC02 is high; no PC Card is present (default). 

CC01. Bit 1 raflects the current status of the CCOl signal at the PC Card interface. Changes to this signal during 

1 R card interrogation are not reflected here. Bit 1 is encoded as: 
o - CCOl is low; PC Card may be present. 
1 = CCi51 is high; no PC Card is present (default). 

CSTSCHG. Bit 0 reflects the current status of the CSTSCHG signal at the PC Card Interface. Bit 0 is encoded as: 
0 R o = CSTSCHG is low (deasserted) (default). 

1 _ CSTSCHG is high (asserted). 
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Card Bus socket force event register 
Bit 31 30 
Name 

Type R R 

Default 0 0 

Bit 15 14 
Name 
Type R W 
Default 0 X I 

Register: 
Type: 
Offset: 
Default: 
Size: 
Description: 

BIT TYPE 
31-15 R 

14 W 

13 W 

12 W 

11 W 

10 W 

9 W 

8 W 
7 W 

6 R 

5 W 

4 W 

3 W 

2 W 

1 W 

0 W 

29 28 27 28 25 24 23 22 21 
CardBus Socket Force Event Register 

R R R R R R R R 

0 0 0 0 0 0 0 0 

13 12 11 10 9 8 7 8 
CardBus Socket Force Event Register 

W W W W W W W R 

X X I X X X X X 0 

Card Bus Socket Force Event Register 
Read Only, Write Only (see individual bit descriptions) 
CardBus Socket Address + OCh 
NA 
Four bytes 

R 

0 

5 

W 

X 

20 19 18 17 18 

R R R R R 

0 0 0 0 0 

4 3 2 1 0 

W W W W W 
X I X X X I X 

This register is not physically implemented, but is an address to which changes to the 
CardBus socket event and CardBus socket present state registers can be written. Host 
software can write to this register to simulate events. When host software modifies the 
XVCard bits in this register, the PCI1130 does not update the TPS2202 power switch until the 
CVSTEST bit is sef.'Table 46 describes each bit in this register. 

NOTE: 
When writing to this register, always write to the CVSTEST bit. 

Table 46. Card Bus Socket Force Event Register 

FUNCTION 
Reserved. Bits 31-15 are read only and return Os when read. Writes have no effect. 

CVSTEST. When bit 14 is set, the PCI1130 reinterrogates the PC Card, updates the XVCard lie Ids in the CardBus 
socket present state register and reenables the socket power control. 

YVCard. Writes to bil13 cause the YVCard bit in the CardBus socket present state register to be written. When 
set, bit 13 disables the socket power control. 

XVCard. Writes to bit 12 cause the XVCard bit in the CardBus socket present state register to be written. When 
set, bit 12 disables. the socket power control. 

3VCard. Writes to bit 11 cause the 3VCard bit in the CardBus socket present state register to be written. When set, 
bit 11 disables the socket power control. 

5VCard. Writes to bit 10 cause the 5VCard bit in the Card Bus socket present state register to be written. When set, 
bit 10 disables the socket power control. 

BadVccReq. Writes to bit 9 cause the BadVccReq bit in the Card Bus socket present state register to be written. 

DataLost. Writes to bit 8 cause the DataLost bit in the CardBus socket present state register to be written. 

NotACard. Writes to bit 7 cause the NotACard bit in the CardBus socket present state register to be written. 

Reserved. Bit 6 is read only and returns Os when read. Writes have no effect. 

CBcard. Writes to bit 5 cause the CBcard bit in the CardBus socket present state register to be written. Writes to 
bit 5 are ignored il a card is present in the socket. 

16-bitcard. Writes to bit 4 cause the 16-bitcard bit in the CardBus socket present state register to be written. Writes 
to bit 4 are ignored il a card is present in the socket. 

PowerCycle. Setting bit 3 causes the PowerCycle bit in the CardBus socket event register to be set. The 
PowerCycle bit in the CardBus socket present state register is unaffected by writes to bit 3. 

CCD2. Setting bit 2 causes the CCD2 bit in the CardBus socket event register to be set. The CCD2 bit in the 
CardBus socket present state register is unaffected by writes to bit 2. 

CCD1. Setting bit 1 causes the CCDl bit in the CardBus socket event register to be set. The CCDl bit in the 
CardBus socket present state register is unaffected bY writes to bit 1. 

CSTSCHG. Setting bit 0 causes the CSTSCHG bit in the CardBus socket event register to be set. The CSTSCHG 
bit in the CardBus socket present state register is unaffected by writes to bit o. 
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Card Bus socket control register 
Bit 31 30 
Name 
Type R R 
Default 0 0 

Bit 15 14 
Nama 
Type R .R 
Default o I 0 

Register: 
Type: 
Offset: 
Default: 
Size: 
Description: 

BIT TYPE 
31-8 R 

7 RftN . 

6-4 RftN 

3 R 

2-0 RftN 

4-102 

29 28 'D 26 25 24 23 22 21 
CardBus Socket Cont(Ol Register 

R R R R R R R R R 
0 0 0 0 0 0 0 0 0 

13 12 11 10 8 8 7 8 15 
Card Bus Socket Cont(Ol Register 

R R R R R R RftN ANI RftN 
0 I 0 I 0 I 0 . I 0 o I 0 I o I 0 

CardBus Socket Control Register '. 
Read Only, ReadlWrite (see individual bit descriptions) 
Card Bus Socket Address + 10h 
OOOOOOOOh 
Four bytes 

20 18 18 1.7 18 

R R R R R 
0 0 0 0 0 

4 3 2 1 0 

RftN R RfW RftN RftN 

I o I 0 0 0 0 

This register provides control of the voltages applied to the socket's Vpp and Vee. The 
PCI1130 ensures that the socket is powered up only at acceptable voltages when a CardBus 
card is inserted. Table 47 describes each bit in this register. 

Table 47. CardBus Socket Control R'SIlster 

FUNCTION 
Reserved. BitS 31-8 are read only and return Os when react writes have no effect. 
Stop clock. When bit 7 Is set, It causes the bridge to stop the CardBus clock (CCll<) using the CLKRUN p(Otocol. 
Bit 71s encoded as:'· 

o .. Clock stopping disabled (default) 
1 .. Clock stopPing enabled 

VccControl. Bits 6-4 are used to request changes to card Vee. Bits 6-4 are encoded as: 
000 -Request VCC power off (d,lfault) 
001 .. Reserved 
010 - Reque!!! Vec- 5.0,v 
011 .. Request VCC" 3.3 V 
1 00 .. Request Vee .. X.X V 
101 - Request VCC - Y,Y V 
110 .. Reserved 
111 .. Reserved 

Reserved. Bit 3 Is read only and returns Os when read. Writes have no effect. 
VppCont(Ol. Bits 2-0 are used to request changes to card Vpp. Bits 2-0 are encoded as: 

000 - Request Vpp power off (default) 
001 .. Request Vpp - 12.0 V 
010 .. Request VPP - 5.0 V 
011 -RequeSt Vpp .. 3.3 V 
100 -Request Vpp- X.X V 
101 - Request Vpp- Y.Y V 
110 - Reserved 
111 - Reserved 

~1EXAS 
INSTRUMENTS 

POST QFFICE 801( ee63()3 • DAlLAS. TEXAS 75266 

I 



PCI1130 
PC I-TO-CARDBUS CONTROLLER UNIT 

SCPS003A- FEBRUARY 1996- REVISED MARCH 1996 

CardBus socket power management register 
Bit 31 30 

Name 
Type R R 
Default 0 0 

Bit 15 14 
Nama 
Type R R 
Default 0 0 

Register: 
Type: 
Offset: 
Default: 
Size: 
Description: 

BIT TYPE 
31-26 R 

25 R 

24 R 

23-17 R 

16 ANI 

15-1 R 

0 ANI 

29 28 27 26 25 24 23 22 21 
CardBus Socket Power Management Register 

R R R R R R R R R 
0 0 0 0 0 0 0 0 0 

13 12 11 10 9 8 7 6 5 
CardBus Socket Power Management Register 

R R R R R R R R R 
0 0 0 I 0 I 0 o I o I o I 0 

CardBus Socket Power Management Register 
Read Only, ReadlWrite (see individual bit descriptions) 
CardBus Socket Address + 20h 
OOOOh 
Four bytes 

20 19 18 17 16 

R R R R ANI 
0 0 0 0 0 

4 3 2 1 0 

R R R R ANI 
0 I 0 I 0 0 I 0 

This register provides control over power management for the socket. It provides a 
mechanism for slowing or stopping the clock on the card interface when the card is idle. 
Table 48 describes each bit in this register. 

Table 48. CardBus Socket Power Management Register 

FUNCTION 
Reserved. B~s 31-26 are read only and return Os when read. WrHes have no effect. 
Socket access status. Bit 25 provides information on when a socket access has occurred. Reading bit 25 clears 
it. B~ 25 is encoded as: 

o - No PC Card access has occurred (default). 
1 - Host system has accessed PC Card. 

Socket mode status b~. B~ 24 provides clock mode information. Write a 1 to clear this bit. Bit 24 is encoded as: 
o - Nonnal operation (default) 
1 _ Clock frequency has changed. 

Reserved. B~ 23-17 ara read only and return Os when read. Writes have no effect. 
CardBus PC Card clock control enable bit. Bit 16 enables the PC card clock control M, bit 0, to be enabled. Bit 
16 Is encoded as: 

o - Disabled (default) 
1- Enabled 

Reserved. Bits 15-1 are read only and return Os when read. Writes have no effect. 
CardBus PC Card clock control bit. Bit 0, when enabled by bit 16, provides control over the PC Card clock. Bit 0 
is encoded as: ' 

o - Clock stopped (default) 
1 - Divide by'16 
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DMA registers 

The DMA base address register, located in PCI configuration space at offset 98h (see socket DMA register 0), 
pOints to a 16-byte region in PCII/O space where the DMA registers reside. The names and locations of these 
registers are summarized in Table 5. These registers are identical in function to the 8237 DMA controller. The 
similarity between the register models retains some level of compatibility with legacy DMA and simplifies the 
translation required by the master DMA device when forwarding legacy DMA writes to DMA channels. 

While the DMA register definitions are identical to those in the 8237 DMA controller, some register bits defined 
in the 8237 DMA controller do not apply to distributed DMA in a PCI environment. In such cases, the PCI1130 
implements these obsolete register bits as read-only, nonfunctional bits. The reserved registers shown in 
Table 5 are implemented as read only and return Os when read. Writes to reserved registers have no effect. 

Table 49. DMA Registers 

R!W REGISTER NAME 
DMA BASE 

ADDRESS OFFSET 

R Current address 

W 
Reserved Page 

Base address 
OOh 

R Current word 
W 

Reserved Reserved 
Base word 

04h 

R NA NA Status 

W Mode 
Reserved 

Request Command 
OSh 

R Multichannel Reserved 
NA 

Resenied OCh 
W mask Master clear 

DMA current address/base address 

Register: 
Type: 
Offset: 
Default: 
Size: 
Description: 

DMA Current Address/Base Address 
ReadlWrite 
DMA Base Address + OOh 
OOOOOOh 
Three bytes 
Writes to this register set the starting (base) memory address of a DMA transfer. Reads from 
this register indicate the current memory address of a DMA transfer. 
For 8-bit DMA transfer mode, the DMA current address register contents are presented on 
AD15-ADO of the PCI bus during the address phase. Bits 7-0 of the page register are 
presented on AD23-AD16 of the PCI bus during the address phase. 
For 16-bit DMA transfer mode, the DMA current address register contents are presented on 
AD16-AD1 of the PCI bus during the address phase. ADO is equal to O. Bits 7-1 of the page 
register are presented on AD23-AD17 of the PCI bus during the address phase. Bit 0 of the 
page register is ignored. 

DMA current word/base word 

Register: 
Type: 
Offset: 
Default: 
Size: 
Description: 

4-104 

DMA Current Word/Base Word 
ReadlWrite 
DMA Base Address + 04h 
OOOOh 
Two bytes 
Writes to this register set the total transfer count, in bytes, of a DMA transfer. Reads to this 
register indicate the current count of a DMA transfer. When non legacy addressing mode is 
disabled, the upper 8 bits of this register are reserved and behave as a reserved register. This 
addressing mode forces compliance with the transfer size in legacy 8237 DMA transfers. 
When non legacy addressing mode is enabled, the full 24-bit address range is used. 
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DMA status/command 
Bit 
Name 
Type 
Default 

Bit 

Name 
Type 
Default 

Register: 
Type: 
Offset: 
Default: 
Size: 
Description: 

BIT TYPE 

7-4 R 

3-0 R 

7 . I 8 I 5 I 4 3 2 1 0 
DMAStatus 

R R R R R R R R 

0 0 0 0 0 0 0 0 

7 8 6 4 3 2 1 0 
DMACommand 

R R R R R R/W R R 

0 0 I 0 I 0 I 0 I 

DMA Status/Command 
Read Only, ReadlWrite (see individual bit descriptions) 
DMA Base Address + 08h 
OOh 
One byte 

0 I 0 I 0 

This address contains both the DMA status and command registers. During PCI I/O read 
cycles to this address, the PCI1130 returns the contents of the DMA status register. During 
PCI I/O write cycles to this address, the DMA command register is written. The DMA status 
and command registers remain in accordance with the 8237 DMA controller register 
definitions; however, certain bits are not implemented in the PC11130. Table 50 describes the 
DMA status register bits; Table 51 describes the DMA command register bits. 

Table 50. DMA Status Register 

FUNCTION 

Channel request. In the 8237 DMA controller, bits 7-4 indicate the status of the DREQ signal of each DMA channel. 
In'the PCIII30, the status register only reports Information about a single DMA channel; therefore, all four of these 
register bits indicate the DREQ status of the single socket being serViced by this register. All four bits are set when 
the PC Card asserts its DREQ" Signal and are reset when DREQ is high (deasserted). The status of the mask bit 
in the DMA multichannel mask register has no effect on these bits •. 

Channel TC. The 8237 DMA controller uses bits 3-0 to Indicate the TC status of each of Its four DMA channels. 
In the PC11130, the status register reports information about just a single DMA channel; therefore, all four of these 
register bits Indicate the TC status of the single socket being serviced by this register. All four bits are set when 
the terminal count (TC) is reached by the DMA channel. Bits 3-0 are reset when read or when the DMA channel 
is reset. 
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DMA status/command (continued) 

BIT TYPE 

7 R 

6 R 

5 R 

4 R 

3 R 

2 R/W 

1 R 

0 R 

DMA request 
Bit 
Name 

Type 

Default 

Register: 
Type: 
Offset: 
Default: 
Size: 
Description: 

4-106 

Table 51. DMA Command Register 

FUNCTION 

Reserved. Bit 7 is read only and returns Os when read. Writes have no effect. The 8237 DMA controller uses this 
register bH to select the DACK signaling active high or low. In the PCI1130, the PC Card signal used as DACK is 
defined in the PC Card standard as active high; therefore, bit 7 is reserved. 

Reserved. Bit 6 is read only and returns Os when read. Writes have no effect. The 8237 DMA controller uses this 
register bit to select the DREO signaling active high or low. In the PCI1130, the PC Card signal used as DREO is 
defined in the PC Card standard as active low; therefore, bit 6 is reserved. 

Reserved. Bit 5 is read only and returns Os when read. WrHes have no effect. In the 8237 DMA controller, this 
register bit selects late or extended write mode. These types of cycles have no meaning in the PCI or PC Card 
environment; therefore, bit 5 is reserved in the PC11130. 

Reserved. Bit 4 is read only and returns Os when read. Writes have no effect. In the 8237 DMA controller, this 
register bit selects rotating or fixed priority between DMA channels. Priority servicing has no meaning in the PCI 
distributed DMA environment, so bit 4 is reserved ~he PC11130. Priority to a particular DMA channel on the 
PCI1130 is given when the device asserts its PCI REO signal and is granted use olthe PCI bus. 

Reserved. Bit 3 is read only and returns Os when read. Writes have no effect. The 8237 DMA controller uses this 
register bit to. select normal or compressed timing. This functionality has no meaning on either the PCI or PC Card 
interfaces, where the transfer timing is rigorously defined. Therefore, bit 3 is reserved in the PC11130. 

DMA controller enable/disable. In the 8237 DMA controller, register bit 2 enables/disables the DMA controller. This 
functionality is retained in the PCI1130, but enables or disables only the particular DMA channel of the command 
register. Bit 2 defaults to the enabled state. 

0= DMA controller enabled (default) 
1 = DMA controller disabled 

Reserved. Bit 1 is read only and returns Os when read. WrHes have no effect. In the 8237 DMA controller, this 
register bit is used with memory-to-memory transfers. Memory-to-memory transfers are not supported in the 
distributed DMA specification; therefore, bit 1 is reserved in the PC11130. 

Reserved. Bit Ois read only and returns Os when read. Writes have no effect. In the 8237 DMA controller, this 
register bit enables or disables memory-to-memory transfers. Memory-ta-memory transfers are not supported in 
the distributed DMA specification; therefore, bit 0 is reserved in the PC11130. 

7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 

DMARequest 
W I W I W I W I W I W I W I W 
0 I 0 

DMA Request 
Write Only 

I 0 

DMA Base Address + 09h 
OOh 
One byte 

I 0 1 0 J 0 J 0 I 0 

The request register is used in DMA requests. Writing a 1 to bit 2 of this register enables 
software requests for DMA transfers. This register is used in block mode only. 
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3 I 2 I 1 I 0 
DMAMode 

Type RfIN I RfIN I RfIN I RfIN I RfIN I RfIN I R I R 

Default 0 

Register: 
Type: 
Offset: 
Default: 
Size: 
Description: 

BIT TYPE 

7-6 RfIN 

5 RfIN 

4 RfIN 

3-2 RJw 

1-0 R 

I 0 I 0 I 0 I 0 I 
DMAMode 
Read Only, Read/Write (see individual bit descriptions) 
DMA Base Address + OBh 
OOh 
One byte 

0 J 

The DMA mode register. Table 52 describes the mode register bits. 

Table 52. DMA Mode Register 

FUNCTION 

0 J 0 

Mode select bits. The PCI1130 uses bits 7-6 to determinewhich DMA transfer mode to use: single, block or 
demand. This field is encoded as: 

00 = Demand mode select (default) 
01 = Single mode select 
10 = Block mode select 
11 = Reserved 

Address increment/decrement. The PCI1130 uses bit 5 to select the memory address in the current/base register 
to increment or decrement after each data transfer. This is in accordance with the 8237 DMA controller use of this 
register bit. Bit 5 is encoded as: 

0= Addresses increment (default) 
1 = Addresses decrement 

Autoinitialization bit. In the PCI1130, bit 4 selects autoinitialization. Bit 4 is encoded as: 
0= Autoinitialization disabled (default) 
1 = Autoinitialization enabled 

Transfer type. Bits 3-2 select the type of DMA transfer to be performed. A DMA write transfer moves data from 
the PC Card to memory. A DMA read transfer moves data from memory to PC Card. This field is encoded as: 

00 = No transfer selected (default) 
01 = Write transfer 
1 0 = Read transfer 
11 = Reserved 

Reserved. Bits 1-0 are read only and return Os when read. Writes have no effect. The 8237 DMA controller uses 
register bits 1-0 to select the current channel number for programming. The master DMA device uses bits 1-0 to 
select the current device. Devices such as the PCI1130 do not require bits 1-0. 
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DMA master clear 
Bit 
Name 

Type 

Default 

Register: 
Type: 
Offset: 
Default: 
Size: 
Description: 

7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 

DMA Master Clear 

W I W I W I W I W I W I W I W 

0 I 0 I 

DMA Master Clear 
Write Only 

0 

DMA Base Address + ODh 
OOh 
One byte 

I 0 I 0 I 0 I 0 I 0 

The DMA master clear register is a write-only register that, when written with any data, resets 
the entire DMA channel to the socket and resets all registers to their default condition. 

CAUTION: 
The master DMA device must select byte enables during PCI writes to other registers 
within this double word to prevent inadvertent reset. 

DMA multichannel mask 
Bit 7 

Name 

Type R 

Default 0 

Register: 
Type: 
Offset: 
Default: 
Size: 
Description: 

BIT TYPE 
7-1 R 

0 RfW 

4-108 

j 6 I 5 I 4 j 3 
DMA Multichannel Mask 

I R I R I R I R 

I 0 I 0 I 0 I 0 

DMA Multichannel Mask 
Read Only, ReadlWrite (see individual bit description) 
DMA Base Address + OFh 
01h 
One byte 

I 2 I 1 I 0 

I R I R I RJW 

I 0 I 0 I 0 

The PCI1130 uses only the least-significant bit of the DMA multichannel mask register. Bit 0 is 
used to mask the DMA channel. Table 53 describes the bits ofthis register. The PCI1130 sets 
the mask bit when the PC Card is removed. Host software is responsible for either resetting 
the socket's DMA controller or reenabling the mask bit. The DMA controller for the socket is 
also internally masked by internal flags indicating that a 16-bit PC Card is present in the 
socket. 

Table 53. DMA Multichannel Mask 

FUNCTION 
Reserved. Bits 7-1 are read only and return Os when read. Writes have no effect. 

Mask select bit. Bit 0 masks incoming DREQ signals from the PC Card. When set, the socket ignores DMA 
requests from the card. When cleared (or when reset), incoming DREQ assertions are serviced normally. 

o = Mask bit cleared 
1 = Mask bit set (default) 
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absolute maximum ratings over operating temperature ranges (unless otherwise noted)t 
Supply voltage range, Vcc ........................................................ -0.5 V to 4.6 V 

Supply voltage range, VCCP ......................................................... -0.5 V to 6 V 
Input voltage range, VI: Standard ............................................ -0.5 V to VCC + 0.5 V 

Card A ............................................. -0.5 to VCC(A) + 0.5 V 
Card B ............................................. -0.5 to VCC(B) + 0.5 V 
Fail safe ............................................ -0.5 V to VCC + 0.5 V 

Output voltage range, Vo: Standard .......................................... -0.5 V to VCC + 0.5 V 
Card A .......................................... -0.5 to VCC(A) + 0.5 V 
Card B .......................................... -0.5 to VCC(B) + 0.5 V 
Fail safe .......................................... -0.5 V to VCC 'I- 0.5 V 

Input clamp current, 11K (VI < 0 or VI> Vccl (see Note 1) .................................... ±20 mA 
Output clamp current, 10K (VO < 0 or Vo > Vccl (see Note 2) ................................ ±20 mA 
Storage temperature range, T519 .•.........•........•....•...................•.... -65°C to 150°C 
Virtual junction temperature, T J ............................................................ 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. Applies to external input and bidirectional buffers. VI > VCC does not apply to fail-sale terminals. 
2. Applies to external output and bidirectional buffers. Vo > VCC does not apply to lail-sale terminals. 

recommended operating conditions 
MIN NOM MAX 

tt Input transition (rise and fall) time CMOS compatible 0 25 

TA Operating ambient temperature Commercial '0 25 70 

TJ:I: Virtual junction temperature Commercial 0 25 115 
.. . . :I: These Junction temperatures reflect simulation conditions. The customer IS responsible for verifYing Junction temperature . 

recommended operating conditions for PCI interface 

VCC Core voltage Commercial 

VCCP PCI supply voltage Commercial 

VI Input voltage 

Vo§ Output voltage 

VIHII High-level input vottage 
CMOS compatible 

Failsale# 

VILli Low-level input voltage 
CMOS compatible 

Fail safe# 

§ Applies to external output buffers 
II Applies to external input and bidirectional buffers without hysteresis 
# Fail-sale pins are 16, 56. 68, 72, 74. 82, 122, 134. 138. 140. 149. and 152. 

~1EXAS 
INSTRUMENTS 

OPERATION 

3.3 V 

3.3 V 

5V 

3.3 V 

5V 

3.3V 

5V 

3.3V 

5V 

3.3V 

3.3V 

5V 

3.3 V 
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MIN NOM MAX 

3 3.3 3.6 

3 3.3 3.6 

4.75 5 5.25 

0 VCCP 
0 VCCP 
0 Vccp 

0 Vccp 

0.5Vccp 

2 

0.5VCC 

0.3VCCp 

0.8 

0.3VCC 

UNIT 

ns 

·C 

·C 

UNIT 

V 

V 

V 

V 

V 

V 

V 

V 
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recommended operating conditions fqr PC Cards A and B and miscellaneous Inputs and outputs. 

VCC(A/B) PC Card supply voHage Commercial 

VI Input voltage 

vot Output voltage 

VIH:j: High-level input voltage 
CMOS compatible 

Fail safeS 

VIL:j: Low-level input voltage 
CMOS compatible 

Fail safeS 

t Applies to external oulput buffers 
:j: Applies to external input and bidirectional buffers wnhout hysteresis 
§ Fail-safe pins are 16, 56, 68, 72, 74,82,122,134,138,140,149, and 152. , 
\I Meets TIL levels, VIH MIN -1.65 V and VIL MAX = 0.99 V 

OPERATION 

3.3V 

5V 

3.3V 

5V 

3.3V 

5V 

3.3 V 

5V 

3.3V 

3.3V 

5V 

3.3V 

MIN NOM MAX UNIT 

3 3.3 3.6 
V 

4;75 5 5.25 

0 VCC(A/B) 
V 

0 VCC(A/B) 

0 VCC(A/B) 
V 

0 VCC(A/B) 

.475 VCC(A/B)~ 
V 

2.4 

.475 VCC(A/B)~ V 

,325 VCC(A/I3)~ 
V 

0.8 

.325 VCC(A/B)~ V 

electrical characteristics over recommended operating conditions (unless otherwise noted) 
PARAMETER SIDE OPERATION TEST CONDITIONS MIN MAX UNIT 

3.3 V IOH--o·5mA 0.9VCC 
PCI 

5V IOH=-2mA 2.4 
VOH High-level oulput voltage V 

3.3 V 10H - -0.15 mA 0.9VCC 
PC Card 

10H = -0.15 mA 2.4 5V 

3.3V IOL-l.5mA 0.1 VCC 
PCI 

5V IOL=6mA 0.55 
VOL Low-level output voHage V 

3.3 V IOL= 0.7 mA 0.1 VCC 
PC Card 

5V IOL-0.7mA 0.55 

10Z High-impedance oulput current Vo - VCC or GNo# ±10 IIA 
IlL Low-level input current* VI=GND -1 IIA 
IIH High-level input current* VI-VCC" 1 IIA 

# The 3-state or open-drain outputs must be In the high-Impedance state. 
II Applies to all inputs except TEST 
*IIL not tested on DATA (pin 152) due to internal pulldown resistor and IIH not tested on SPKROUT (pin 149) due to internal pullup resistor. 

PCI clock/reset timing requirements over recommended ranges of supply voltage ~nd operating 
free-air temperature (see Figure 15 and Figure 16) . 

!e 

twH 

twL 

Mlllt 

tw 

tsu 

4-110 

Cycle time, PCLK 

Pulse duration, PCLK high 

Pulse duration, PCLK low 

Slew rate, PCLK 

Pulse duration, RSTIN 

Setup time, PCLK active at end of RSTIN 

~/~ . 
~ThxAs 
INSTRUMENTS 
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ALTERNATE 
SYMBOL 

,!eyc 

thigh 

tlow 

tr,tf 

trst 

trst-clk 

MIN MAX UNIT 

30 00 ns 

11 ns' 

11 ns 

1 4 V/ns 

1 ms 

100 JUI 
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PCI timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (see Figure 14 and Figure 17) . 

ALTERNATE TEST CONDITIONS MIN MAX UNIT SYMBOL 

PCLK to shared signal 
tval 11 valid delay time 

tpet Propagation delay time CL-50 pF, See Note 5 ns 
PCLK to shared signal 

tlnv 2 invalid delay time 

len 
Enable time, 

lon 2 ns high-impedance-to-aclive delay time from PCLK 

!dis 
Disable time, 

loll 28 ns active-to-hlgh-impedance delay time from PCLK 

tsu Setup time before PCLK valid tsu 7 ns 

th Hold time aiter PCLK high th 0 ns 

NOTE 3: PCI shared signals are AD31-AOO, ClBE3-C/BEO, FRAME, TROY, IROY, STOP, IOSEL, OEVSEL, and PAR. 
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PARAMETER MEASUREMENt INFORMATION 

LOAD CIRCUIT PARAMETERS 

TIMING CLOAOt IOL IOH VLOAD 
PARAMETER (PF) (mA) (mA) (V) 

ten 
tPZH 

50 8 . -8 
0 

tpZL 3 

tdls 
tPHZ 

50 8 -8 1.5 
tPLZ 

tpd 50 8 -8 :I: 

t CLOAD includes the typicalload-circuit distributed capacitanca.' 

:I: VLOtD - VOL _ 50 0, where VOL = 0.6 V, IOL = 8 rnA 
OL 

Timing Input 
(_NoteA) 

, 3V 

11.5 V "-
--._-' .:.......-1-1 , ov 
tsu~~ -: th 

~7V ,+---3V 
• 2.7 V 

Data Input 03 V 1.5 V 1.5 V 
• -:::1 1_ 0.3. OV 
tr-"_ ~l4-tt 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

INPUT RISE AND FALL TIMES 

" -- 3V 
l\1.5V 
I ' ov 

Input J 
(_ Note A) 1 1.5 V 

I+---tI- tpd tpdM 
In-Phase 1 /1.5 V 

Output I 
I ~1.;\ VOH 

I~ I VOL 

Out·ot·Phase 
Output 

I 
tpd~ ~lpd 

!c.1 , VOH 
T 1•5V 

'------ VOL 
'\.1.5 V 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

From Output _+-_~ .. 
Under Teat VLOAD 

LOAD CIRCUIT 

---- 3V 
Hlgh·Levei ~~5~-

Input ----If ..... ~ 0 V 

~tw----' 
I I 

~I 3V 
Low-Level , 1.5 V 1.5 V 

Input ___ OV 

VOLTAGE WAVEFORMS 
PULSE DURATION 

:~:~: ~ '1.5 V jr1.-5-V--- 3 V 

pow-level 1\ I 
enabling) I I ---- OV 

tpZL ~ 14- -.! l+-
I I tPLZ I I 

---.-!-nl----~.j..---- 3V 
Waveform 11 I I -1.5 V 
(_Note B) I I VOL + 0.3 V 

I '----;------ VOL 
I tpHZ -+i 14-

tpZH~ I+- I I 
1 ~t--VOH 1 V VOH-0.3V 

WaVeform 2 1.5 _ 1.5 V 
(_NoteB) ___ ..L. _______ -,- ov 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, 3-STATE OUTPUTS 

NOTES: A. Phase'relationships between waveforms were chosen arbitrarily. All input pulses ,are supplied by pulse generators having the 
following characteristics: PRR. 1 MHz, Zo - 50 0. tr S 6 ns, tf S 6 ns. 

B. Waveform 1 is for an output with internal conditions such that the output Is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high excapt when disabled by the output control. 

C. For tpLZ and tpHZ, VOL and VOH are measured values. 

Figure 14. Load Circuit and Voltage Waveforms 
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PCIBUS PARAMETER MEASUREMENT INFORMATION 

~ twH -1 
___ O.8-.V00;lj2yf 1\l~ twL ~ 

tr~ ~ ~ Ft, I 
r ~V MIN Peak to Peak 

I I 
~ Ie ~ 

Figure 15. PCLK Timing Waveform 

LnJL 
I 

~ I ~ 
--~~. I ,---
-----~--~I--------------------\,~~------~I 

MI' tau ~ 

Figure 16. RSTIN nmlng Waveforms 

PCLK 1.5V I \ I \ ____ r 
j.- tpd --' ~ ~ tpd 

PCI Output ---;-l-f~ 1~vk .. ~ : 1 ~ 
~ ~ ... ( .. f ),'" ~ 

:'tau~ I 
PCllnput 

-III M-th 

Figure 17. Shared Signals nmlng Waveforms 
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PC Card cycle timing 

4-114 

The PC Card cycle timing is controlled by the wait-state bits in the Intel 82365SL-DF compatible memory and 
1/0 window registers. The PC Card cycle generator uses the PCI clock to generate the correct card address 
setup aM hold times and the PC Card command active (low) interval. This allows the cycle generator to output 
PC Card cycles that areas close to the Intel 82365SL-DF timing as possible while always slightly exceeding 
the Intel 82365SL-DF values. This ensures compatibility with existing software and maximizes throughput. 

The PC Card address setup and hold times are a function of the wait-state bits. Table 54 shows address setup 
time in PCLK cycles and nanoseconds for I/O and memory cycles. Table 55 and Table 56 show command active 
time in PCLK cycles and nanoseconds for 1/0 and memory cycles. Table 57 shows address hold time in PCLK 
cycles and nanoseconds for I/O and memory cycles. 

Table 54. PC Card Address Setup Time, tsu(A), B-Blt and 16-Blt PCI Cycles 

WAIT-STATE BITS 
TS1-G= 01 
(PCLK/ne) 

1/0 3190 
Memory WS1 0 2160 

Memory WS1 1 4/120 

Table 55. PC Card Command Active Tlmeitc(A), B-Blt PCI Cycles 

WAIT-STATE BITS TS1-G=01 
WS ZWS (PCLK/ne) 

0 0 19/570 

110 1 X 231690 

0 1 71210 

00 0 19/570 

01 X 231690 
Memory 10 X 231690 

11 X 231690 

00 1 71210 

Table 56. PC Card Command Active Time, telA), 16-Bit PCI Cycles 

WAIT-STATE BITS TS1-G = 01 
WS ZWS (pcLK/ne) 

0 0 71210 
1/0 1 X 11/330 

0 1 N/A 
00 0 91270 
01 X 131390 

Memory 10 X 17/510 
11 X 231630 
00 1 51150 

Table 57. PC Card Address Hold Time, th(A), B-Bit and 16-Blt PCI Cycles 

WAIT-STATE BITS TS1-G=01 
(PCLK/ne) 

1/0 2160 
Memory WS1 0 2160 
Memory WS1 1 3190 

-!111ExAs 
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timing requirements over recommended ranges of SUfPIY voltage and operating free-air 
temperature, memory cycles (for 100-ns common memory (see Note 6 and Figure 18) 

ALTERNATE 
MIN MAX UNIT SYMBOL 

tsu Setup time, m and CE2 before WEIOE low T1 60 ns 

tsu Setup time, CA25-CAO before WEIOE low T2 tsu(A)+2PCLK ns 

tsu Setup time, REG before WEIOE low T3 90 ns 

ted Propagation delay time, WElOE low to WAIT low T4 ns 

tw Pulse duration, WEIOE low T5 200 ns 

th Hold time, WEIDE low after WAIT high T6 ns 

th Hold time, CE1 and CE2 after WEIOE high T7 120 ns 

tsu Setup time (read), CDATA 15-CDATAO valid before OE high T8 ns 

th Hold time (read), CDATA 15-CDATAO valid after OE high T9 0 ns 

th Hold time, CA25-CAO and REG after WEIOE high T10 th(A)+1PCLK ns 

tsu Setup time (write), CDATA15-CDATAO valid before WE low T11 60 ns 

th Hold time (wrHe), CDATA15-CDATAO valid after WE low T12 240 ns 

NOTE 4: These times are dependent on the register settings assoCIated With ISA walt states and data size. They are also dependent on cycle 
type (readlwrite, memorylllO) and WAIT from PC Card. The times listed here represent absolute minimums (the times that would be ~ 
observed if programmed for zero wait state, 16-bit cycles) with a 33-MHz PCI clock. [ij 

timing requirements over recommended ranges of supply voltage and operating free-air 5> 
temperature, 1/0 cycles (see Figure 19) W 

ALTERNATE 
MIN MAX UNIT SYMBOL 

tsu Setup time, ~ before IORDIiOWR low T13 60 ns 

tsu Setup time, m and CE2 before 10RD/loWR low T14 60 ns 

tsu Setup time: CA25-CAo valid before 10RDliOWR low T15 tsu(A)+2PCLK ns 

tad Propagation delay time, 10ls16 low after CA25-CAO valid T16 35 ns 

ted Propagation delay timEi, JORi5low to WAIT low T17 35 ns 

tw Pulse duration, IORDIiOWR low T18 TcA ns 

th Hold time, lORD low after WAIT high T19 ns 

th Hold time, REG low after lORD high T20 0 ns 

th Hold time, CE1 and CE2 after 10RDIIQWR high T21 120 ns 

th Hold time, CA25-CAO after 10RDliOWR high T22 th(A)+1PCLK ns 

tsu Setup time (read), CDATA 15-CDATAO valid before lORD high T23 10 ns 

th Hold time (read), CDATA15-CDATAO valid after lORD high T24 0 ns 

tsu Setup time (write), CDATA 15-CDATAO valid before 10WR low T25 90 ns 

Ih Hold time (write), CDATA15-CDATAO valid after IOWR high T26 90 ns 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, miscellaneous (see Figure 10) .. 

tpd Propagation delay time 

PARAMETER 

BVD2 low to SPKROUT low 

BVD2 high to SPKROUT high 

IREQto IRQ15-IRQ3 

STSCHG to IRQ15-IRQ3 

~TEXAS 
INSTRUMENTS 
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ALTERNATE 
MIN MAX UNIT SYMBOL 

T27 
30 

30 
ns 

T28 
30 

30 
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CA25-CAO 

CDATA15-CDATAO 
(write) 

CDATA 15-CDATAO 
(read) 

PC CARD PARAMETER MEASUREMENT INFORMATION 

--K"-----------------r--...:. 
1 I4--T10--.. ., 

I 1 I ~--
1 1 1 1 

-41-~1 -~ I j~-
I I ~ T1 ~.~I.t-----T5 ----.~!4_I .. --T7 --~~ 
1 1 ~ ,,..--.~7"---------
14-~ __ I4--_T2 T3 .j4-T-4--.l....,.--....... ' --::;jT6j+-

I ~:::.:.::.:jz~~i----.--.I-------
~T11 ~ ~T12_ 

-------K : )l--------
--.I T8 I+-- ~ 

I I4-T9 _I 
----------------------k ~------~-

• • • •• With no walt state 
--- With walt atate 

Figure 18. PC Card Memory Cycle 

CA25-CAO -i~-----------------------)----
----!j T16 J4-- J4-- T22 --~~, 

101816 1 \ 1 ,r----
1 1 1 I 

I ~ I },---
1 1 ~T20··· J 

I I ~ I '1'---1 1 ~ I 1 1 r-T14 ... ·~I·I-----T18-----I·~I·I---T21--.. ~ 

~ ~;13 ~ T17~ ,.::;47"---------
I t:::.:.::.:jz LT26 .1 

~T25-+t I' ~ 
CDATA15-CDATAO ______ ~ : ~ _______ _ 

(write) I\ ...... __________ ......,. __ -J1' 

--.I T23 I+-- J 
CDATA 15-CDATAO 

(read) 

I I4-T24~ 

---------------------~ ~--------
- - • •• With no welt state 
---With walt state 

Figure 19. PC Card 1/0 Cycle 
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PC CARD PARAMETER MEASUREMENT INFORMATION 

BVD2 ___ ..... * ..... _____ _ 
j4-T27-Jt 

SPKROUT ______ ...Ji ----

IREQ ___ ..... * _____ ----
j4-T28-Jt 

IRQ1~RQ3 ______ ..... *----
Figure 20. Miscellaneous PC Card Delay Times 
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• 3.3-V Core Logic With Universal PCI 
Interface Compatible With 3.3-V or 5-V PCI 
Signaling Environments 

• Supports PCI Local Bus Specification 2.1 

• Supports Two 32-Blt, 33-MHz PCI Buses 
Providing Concurrent Operation 

• Provides VGAlPaiette Memory and 110 and 
Subtractive Decoding Options 

• Supports Burst Transfers to Maximize Data 
Throughput on Both PCI Buses 

• Propagates Bus Locking 
• Provides Six Secondary PCI Bus Clock 

Outputs 

description 

PCI20XX 
pel·To·pel BRIDGE 

SCPS009 - FEBRUARY 1996 

• Provides Internal Arbitration for up to 
Seven Secondary Bus Masters With 
Programmable Control 

• Low-Power Advanced Submlcron CMOS 
Technology 

• Independent Read and Write Buffers for 
Each Direction 

• Predictable Latency: 16 Clocks on Initial 
Data Phase and 8 Clocks on Subsequent 
Data Phases 

• Supports PCI Clock Run 
• Secondary Bus Is Driven Low During Reset 

The Texas Instruments (TI) PCI20XX provides a high-performance connection path between two peripheral 
component interconnect (PCI) buses. Transactions can occur between a master on one PCI bus and a target 
on another PCI bus. The PCI20XX supports burst mode transfers to maximize data throughput. The two bus 
traffic paths through the PCI20XX act independently. 

The PCI20XX is compliant with the PCI local bus specification revision 2.1 and can be used to overcome the 
electrical loading limit of ten devices per PCI bus by creating hierarchical buses. Furthermore, add-in cards 
requiring multiple PCI devices can use the PCI20XX to overcome the electrical loading limit of one PCI device 
per slot. 

The PCI20XX is also compliant with the PCI-to-PCI bridge architecture speCification 1.0 and implements many 
additional features that make it ideal for bridging two PCI buses. The PCI20XX can be configured for subtractive 
decoding, and negative decoding can be disabled on the secondary interface. Two extension windows are 
included for specialty decoding. The serial and parallel port addresses can be programmed for positive 
decoding on the primary interface. The PCI20XX implements many other features that add performance and 
flexibility. 

An advanced CMOS process is utilized to achieve low system-power consumption while operating at PCI clock 
rates up to 33 MHz. 
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functional block diagram 

P_CLK 

P_CLKRUN 

P_RST 

P]RAME 

P_IRDY 

P_IDSEL 

P_TRDY 

P_STOP 

P_DEVSEL 

""0 P _SERR 

::IJ P_PERR 

o P_LOCK 

C 
C P_ClBE3-P_C/BEO 

o 

.. 

r 

.. 

~ .. 
... .. 

.. 

.. 

.. 

PrimaryPCI 
System Signals 

Primary PCI20XX 
Arbitration 

Primary Interface 
Control 

Inputs/Outputs 

PrlmaryPCI 

System 

Secondary PCI 
System Signals 

Configuration 
Secondary PCI Bus 

r 
Internal Arbiter 

r 

Secondary Interface 
Control 

Control Inputs/Outputs 
~ r 

Date 
..... P _AD31-P _ADO .. Address and Data Buffering 

""0 P_PAR 

::IJ 
m 
S 
m 
:E 
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Registers 

Data 
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Address 
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r 

.. 

r 

.... .. 

S_REQ5-S_REQO 

S_GNTS-S_GNTO 

S_TRDY 

S_STOP 

S_DEVSEL 

S_SERR 

S_PERR 

S_LOCK 

S_AD31-S_ADO 

S_PAR 



SIGNAL NAME NO. 

GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
P_ADl 
P_AD2 
P_AD3 
P_AD4 
P_AD5 
P_AD6 
P_AD7 
P_AD8 
P_AD9 
P _AD10 
P _ADll 

Table 1. Signal Names Sorted Alphabetically 

SIGNAL NAME NO. SIGNAL NAME 

P _AD12 
P _AD13 
P _AD14 
P_AD15 
P _AD16 
P _AD17 
P_AD18 
P_AD19 
P_AD20 
P_AD21 
P_AD22 
P_AD23 
P_AD24 
P_AD25 
P_AD26 
P_AD27 
P_AD28 
P_AD29 
P J.D30 
P J.D31 
P _C/E\EO 
P C/BEl ,- -
P _C/BE2 
P_C/BE3 
P_CLK 
P_CLKRUN 
P_DEVSEL 
P_FRAME 
P_GNT 
P_IDSEL 
P_IRDY 
P_LOCK 
P_PAR 
P_PERR 
P_REQ 
P_RST 
P_SERR 
P_STOP 
P_TRDY 
S_ADO 
S_AD1 
S_AD2 

SJ.D2 
S_AD4 

S_AD5 
S_AD6 
S_AD7 
S_AD8 
S_AD9 
S_AD10 
S_AD11 
S_AD12 
S_AD13 
S_AD14 
S_AD15 
S_AD16 
SJ.D17 
S_AD18 
S_AD19 
S_AD20 
S_AD21 
S_AD22 
S_AD23 
S_AD24 
SJ.D25 
SJ.D26 
S_AD27 
S_AD28 
S_AD29 
S_AD30 
S_AD31 
S_C/BEO 
S_C/BEl 
S_C/BE2 
S_C/BE3 
S_CLK 
S_CLKRUN 
S_DEVSEL 
S_FRAME 
S_GNTO 
S_GNTl 
S_GNT2 
S_GNT3 
S_GNT4 
S_GNT5 
SJRDY 
SPAR 
S=PERR 
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SIGNAL NAME NO. 
S_REQO 
S_REQ1 
S REQ2 
S=REQ3 
S REQ4 
S-REQ5 
S-SERR 

S=STOP 
S_TRDY 
VCC 
VCC 
VCC 
VCC 
VCC 
VCC 
VCC 
VCC 
VCC 
VCC 
VCC 
VCC 
VCC 
VCC 
VCC 
VCC 
VCC 
VCC 
VCC 
VCC 
VCCP 
VCCP 
VCCP 
VCCP 
VCCP 
VCCP 
VCCS 
VCCS 
VCCS 
VCCS 
VCCS 
VCCS 
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Terminal Functions 

primary PCI sy.stem 
TERMINAL 1/0 

NAME NO. TYPE FUNCTION 

P_ClK 
Primary PCI bus clock. P _ClK provides timing for all transactions on the primary PCI bus. All primary 
PCI signals are sampled at rising edge of P _ClK. 

PCI reset. Assertion on the P _RST signal causes the PCI20XX to place all output buffers in the 
P_RST high-Impedance state and reset all internal registers. When asserted, the device is completely 

nonfunctional. After deasserting P RS'f, the PCI20XX returns to its default state. 

primary PCI address and data 

"'D 
l:J o 
C 
c: 
(') 

TERMINAL 
NAME 

P .cAD31-P _ADO 

P_C/BE3 
P_C/BE2 
P_C/BEI 
P_C/BEO 

P_PAR 

-I power supply 

"'D 
l:J m 
S 
m :e 

TERMINAL 
NAME 

GND 

VCC 

VCCP 

VCCS 

I/O 
NO. TYPE 

I/O 
NO. TYPE 

primary PCI interface control 
TERMINAL I/O 

NAME NO. TYPE 

P_DEVSEl 

P_FRAME 

P_GNT 

PJDSEl 

5-6 

FUNCTION 

Primary address/data bus. P _AD31-P _ADO comprise the multiplexed PCI address and data bus on the 
primary interface. During the address phase of a primary bus PCI cycle, P _AD31-P _ADO contain a 
32-bit address or other destination information. During the data phase, P AD31-P ADO contain data. 

Primary bus· commands and byte enables. P _C/BE3-P _C/BEO are multiplexed on the same PCI 
terminals. During the address phase of a primary bus PCI cycle, P _C/BE3-P _C/BEO define the bus 
command. During the data phase, this 4-bit bus is used as byte enables. The byte enables determine· 
which byte paths of the full 32-bit data bus carry meaningful data. P _C/BEO applies to byte 0 
(P _AD7-P _ADO). 

Primary parity. In all primary bus read and write cycles, the PCI20XX calculates even parity across the 
P _AD and P _ C/BE buses. As an initiator during PCI write cycles, the PCI20XX outputs P _PAR with a 
one P _ ClK delay. As a target during PCI read cycles, the calculated partty is compared to the initiator's 
parity indicator. A miscompare can result in a parity error assertion (P PERR) 

FUNCTION 

Device ground terminals 

Power-supply terminal for core logic 

Primary bus signaling environment supply. This poweY-supply input is used in protection circuitry on 
primary bus 1/0 signals. 

Secondary bus signaling environment supply. This power-supply input is used in protection circuitry on 
secondary bus 1/0 Signals. 

FUNCTION 

Primary device select. The PCI20XX asserts P _DEVSEl to claim a PCI cycle as the target device. As 
a PCI initiator on the primary bus, the PCI20XX monitors P _DEVSEl until a target responds. If no target 
responds before timeout occurs, then the PCI20XX terminates the cycle with an initiator abort. 

Primary cycle frame. P JRAME is driven by the initiator of a primary bus cycle. P _FRAME is asserted 
to indicate that a bus transaction is beginning, and data transfers continue while P _FRAME is asserted. 
When P JRAME is deasserted, the primary bus transaction is in the final data phase. 

Primary bus grant to PCI20XX. P _GNT is driven by the primary PCI bus arbiter to grant the PCI20XX 
access tothe primary PCI bus after the current data transaction has completed. P _GNT follows a primary 
bus request depending upon the primary bus parking algorithm. 

Initialization device select. P _IDSEl selects the PCI20XX during configuration space accesses. 
P _IDSEl can be connected to one of the upper 24 PCI address lines on the primary PCI bus. There is 
no IDSEl signal interfacing the secondary PCI bus; thus, the entire configuration space of the PCI20XX 
can be accessed only from the primary bus. 
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primary PCI interface control (continued) 
TERMINAL 1/0 

FUNCTION 
NAME NO. TYPE 

Primary Initiator ready. P -'ROY indicates the primary bus initiator's ability to complete the current data 
P-,RDY phase of the transaction. A data phase is completed upon a rising edge of P _ClK where both P -,ROY 

and P TROY are asserted until wait states are Inserted. 

P ITiCK Primary lock. P J15~K is used to lock the primary bus and gain exclul!ive access as an initiator. 

P_PERR 
Primary parHy-error indicator. P _PERR is driven by a primary bus PCI device to Indicate that calculated 
parity does not match P PAR when enabled through the command register. 

P_REQ 
Primary PCI bus requasl. P J'ii:Ci is asserted by the PCI20XX to request access to the primary PCI bus 
as an initiator. 

Primary cycle stop signal. P _STOP is driven by a PCI target to request the initiator to stop the current 
P_STOP primary bus transaction. P _STOP is used for target disconnects and is commonly asserted by target 

devices that do not support burst data transfers. 

Primary system error. "enabled through the command register, P _SERR is pulsed from the PCI20XX 

P_SERR to indicate that an address parRy error has occurred. The PCI20XX need not be the target of the primary 
PCI cycle to assert this signal. "enabled through the bridge control register, P _ SERR pulses to indicate 
that an address parity errOr occurred on one of the subordinate buses downstream from the PCI20XX. 

Primary target ready. P _TROY indicatas the primary bus target's ability to complete the current data 
P_TRDY phase of the transaction. A data phase Is completed upon a rising edge of P _ClK where both P _IRDY 

and P TROY are asserted until wait states are inserted. 

secondary PCI system 
TERMINAL I/O 

FUNCTION 
NAME NO. TYPE 

S_ClK 
Secondary PCI bus clock. S_ClK provides timing for all transactions on the secondary PCI. bus. All 
secondary PCI Signals are sampled at rising edge of S_ClK. 

Secondary PCI bus clock run. S_ClKRUN is output by the PCI20XX to indicate that the S_ClK 
S_ClKRUN frequency Is decreased and is driven by secondary bus PCI devices to request an increase in the S _ ClK 

frequency. 

secondary PCI address and data 
TERMINAL I/O 

NAME NO. TYPE FUNCTION 

Secondary address/data bus. S_AD31-S_ADO comprise the multiplexed PCI address and data bus on 

S_AD31-S_ADO the secondary interlace. During the addrass phase of a secondary bus PCI cycle, S_AD31:"'S_ADO 
contain a 32-bit address or other destination Information. During the data phase, S_AD31-S_ADO 
contain data . 

S_C/BE3 
. Secondary bus commands and byte enables. S_C/BE3-S_c/BEO are multiplexed on the same PCI 

S C/BE2 terminals. During the address phase of a secondary bus PCI cycle, S_C/BE3-S_C/i!iEO define the bus 

S=C/BE1 
command. During the data phase, this 4-bil bus Is used as byte enables. The byte enables determine 

S_C/BEO which byte paths of the full 32-blt data bus carry meaningful data. S_C/BEO applies to byte 0 
(S AD7-S ADO). 

Secondary parRy. In all secondary bus read and write cycles, the PCI20XX calculates even parRy across 

S_PAR the S_AD and S_CIBE buses. As an initiator during PCI wrHe cycles, the PCI20XX outputs S_PAR with 
a one S_ClKdelay. As a target during PCI read cycles, the calculated parity is compared to the initiator's 
parity indicator. A miscompare can result in a parity-error assertion (S PERR). 

~1EXAS 
INSTRUMENTS 

POST OFFICE BOX 656303 • DALlAS. TEXAS 75286 5-7 

;:. 
W 
:; 
w a: 
Q. 

6 
::J 
C 
o a: 
Q. 



"U 
Jl o 
C c: 
£l 
"U 
Jl m 
< -
~ 

PCI20XX 
PCI· TO-PCI BRIDGE 

SCPS009 - FEBRUARY 1996 

TermlnatFunctlons (Continued) 

secondary PCllnterface control 
TERMINAL 1/0 

NAME NO. TYPE FUNCTION 

Secondary device select. The PCI20XX asserts S_DEVSEL to claim a PCI cycle as thetarg8t device. 

S_DEVSEL As a PCI initiator on the secondary bus, the PCI20XX monitors S_DEVSEL until a target responds. 
If no target responds before timeout occurs, then the PCI20XX terminates the cycle with an Initiator 
abort. 

Secondary cycle frame. S_FRAME is driven. by the initiator of a secondary bus cycle. S_FRAME is 
S_FRAME aSserted to indicate that a bus transaction Is beginning, and data transfers continue while SjRAME 

is asserted. When S_FRAME is deasserted, the secondllry bus transaction is in the final data phase. 

Secondary bus grant signals. The PCI20XX provides Internal arbitration. S_GNT5-S_GNTO are used 
S_GNT5-S_GNTO to grant potential secondary PCI bus masters access to the bus. A total of seven potential initiators 

(including the PCI20XX) can be loCated on the secondary PCI bus. 

Secondary initiator ready. S_IRDY indicates the secondary bus initiator's ability to complete the 
S_IRDY current data phase of the transaction. A data phase Is completed upon a rising edge of S_ CLK where 

both S IRDYand S TROY are asserted until wait states are inserted. 

S_LOCK Secondary lock. ~_LOCK is used to lock the secondary bus and gain exclusive access as an Initiator. 

S_PERR 
Secondary parity error indicator. S_PERR is driven by a secondary bus PCI device to indicate that' 
calculated parity does not, mlltch S_PAR when enabled through the bridge control register. 

Secondary bus request signals. The PCI20XX provides Internal arbitration. S_REQ5-S_REQO are 
S_REQ5-S_REQO used as Inputs from secondary PCI bus Initiators requesting the bus. A total of seven potential initiators 

(Including the PCI20XX) can be located on the secondary PCI bus. 

S_SERR 
Secondary system error. S_SERR passes through to the primary interface by the PCI20XX if enabled 

'. through the bridge control register. S SERR is never asserted by the PCI20XX. 

Secondary cycle stop signal. S_STOP is driven by a PCI target to request the' initiator to stop the 
S_STOP currant secondary bus transaction. S_STOP is used for target disconnects and is commonly asserted 

by target devices that do not support burst data transfers. 

Secondary target ready. S_ TROY Indicates the secondary bus target's ability to complete the current 
S3RDY data phase of the transaction. A data phase is completed upon a rising edge of S_CLK where both 

S IRDYand S TROY are asserted until wait states are inserted. 

/ 

/ 
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This section provides an overview of the PCI20XX PCI-to-PCI bridge functionality and its applications. 

Introduction to the PCI20XX 

The PCI20XX is a bridge between two PCI buses and is compliant with both the PCI local bus specification 
revision 2.1 and the PCI-to-PCI bridge architecture specification revision 1.0. The PCI20XX supports two 32-bit 
PCI buses operating at a maximum of 33 MHz. The primary and secondary buses can operate independently 
in either a 3.3-V or 5-V signaling environment. The core logic of the PCI20XX, however, is powered at 3.3 V to 
reduce power consumption. 

Host software interacts with the PCI20XX through internal registers that provide the PCI standard status and 
control for both the primary and secondary buses. There are many vendor-specific features included in the 
PCI20XX that exist in the TI extension register set. The PCI configuration header of the PCI20XX is accessible 
only from the primary PCI interface. 

The PCI20XX provides internal arbitration for the seven possible secondary bus masters and provides each 
with a dedicated REQ/GNT pair. The arbiter features a two-tier rotational scheme with the PCI20XX defaulting 
to the highest priority tier. The bus parking scheme is also configurable and can be set to park GNT either on 
the bridge or on the last mastering device. 

Upon system power up, host software configures the PCI20XX according to the devices that exist on 
subordinate buses and enables performance-enhancing features of the PCI20XX. In a typical system, this is 
the only communication with the bridge's internal register set. 

PCI commands 

The PCI20XX responds as a PCI target device to PCI bus cycles based on the decoding of each address phase 
and internal register settings. Table 2 lists the valid PCI bus cycles and their encoding on the C/BE bus during 
the address phase of a bus cycle. 

Table 2. PCI Command Definition 

ClBE3-C/BEO COMMAND 

,0000 

0001 

0010 

0011 

0100 

0101 

0110 

0111 

1000 

1001 

1010 

1011 

1100 

1101 

1110 

1111 

Interrupt acknowledge 
Special cycle 

110 read 
110 write 

Reserved 
Reserved 

Memory read 

Memorywr"e 
Reserved 
Reserved 

Configuration read 
Configuration write 

Memory read multiple 
Dual address cycle 
Memory read line 

Memorywr"e and invalidate 
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PCI commands (continued) 

The PCI2QXX .never responds as a . PCI target to the interrupt. acknowledge, special cycle, or reserved 
commands. The PCI20XX does, however, Initiate special cycles on the secondary interface when a type 1 
configuration cycle issues the special cycle request feature. The remaining PCI commands address either 
memory, 1/0, or configuration space. The PCl20XX accepts PCI cycles by asserting DEVSEL as a 
medium-speed device; that is, DEVSEL fs asserted two clock cycles after the address phase. 

configuration cycles 

31 

31 

5-10 

The PCllocal bus specification 2.1 defines two types of PCI configuration read and write cycles: type 0 and 
type 1. The PCI20XX decodes each type differently. Type 0 configuration cycles are intended for devices on 
the primary bus, while type 1 configuration cycles are intended .for devices at a subordinate bus. The difference 
between these two types of cycles Is the encoding of the PCI P _AD bus during the address phase of the cycle. 
The P _AD bus encoding during the address phase of a type 0 configuration cycle is shown in Figure 1 • The 6-bit 
register number field represents an 8-bit address with the two lower bits masked to 0, indicating a double-word 
boundary. This results in a 256-byte configuration address space, per function, per device. Individual byte 
accesses can be selected within a double word by using the P _ C/BE signals during the data phase of the cycle. 

11 '10 8 7 2 

Reserved Function number Function number 

Figure 1. PCI P _AD31-P:...ADO During Address Phase of a Type 0 Configuration Cycle 

The PCI20XX claims type 0 configuration cycles only when its P _IDSEL terminal is asserted during the address 
phase of the cycle and the PCI function number encoded in the cycle is O. If the function number is 1 or greater, 
the PCI20XX does not recognize the configuration command. The PCI20XX services valid type o configuration 
read or write'cycles by accessing internal registers from the configuration header (see PCI20XX configuration 
heade". 
Because type 1 configuration cycles are issued to devices on subordinate buses, the PCI20XX claims type 1 
cycles based on the bus number of the destination bus. The P _AD bus encoding during the address phase of 
a type 1 cycle is shown in Figure 2. Device number and bus number fields are also defined. 

24 23 18 15 11 10 8 7 2 

Reserved Bus number , Device number Function number Register. number 

Figure 2. PCI P _AD31-P _AD31 During Address Phase of a Type 1 Configuration Cycle 

Several PCI20XX configuration registers in Table 3 are significant when decoding and claiming type 1 
configuration cycles. The destination bus number encoded on the P _AD bus is compared to the values 
programmed in the PCI20XX configuration registers 18h, 19h, and 1 Ah, which are the 'primary bus number, 
secondary bus number, and subordinate bus number registers, respectively. These registers default to OOh and 
are programmed by host software to reflect the bus hierarchy in the system (see Figure 3 for an example of a 
system bus hierarchy and how the PCI20XX registers 18h, 19h, and 1Ah are programmed in this case). 

~1ExAs 
INSTRUMENTS 

POST OfFICE BOX 665303 • DALLAS, TEXAS 75265 



configuration cycles (continued) 

PCIBuaO - - -

PCI20XX PCI20XX 

PrlmaryBua OOh PrlmaryBua 

Secondary Bua 01h Secondary Bua 

Subordinate Bua 02h Subordinate Bua 

PCI Bua1 - - - - - -

PCI20XX 

PrlmaryBua 01h 
Secondary Bua 02h 

Subordinate Bua 02h 

PCI Bua2 - - - -
Figure 3. Bus Hierarchy and Numbering 

special cycle generation 
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OOh 
03h 

03h 

PCI Bua3 -

The PCI20XX is designed to generate special cycles on the secondary bus through a type 1 cycle conversion. 
If the following conditions exist during a type 1 configuration cycle, the PCI20XX generates a special cycle on 
the secondary bus with a message that matches the type 1 configuration cycle data: the bus number matches 
the PCI20XX secondary bus number, the device is programmed as 1 Fh, and the function is programmed 7h. 
If the bus number is a subordinate bus and not the secondary, then the PCI20XX passes the type 1 special cycle 
request through to the secondary interface along with the proper message. 

Special cycles are passed through only to subordinate buses; that is, a device on a subordinate bus cannot 
generate configuration cycles directed upstream and messages cannot be passed via special cycles upstream 
through the PCI20XX. . 

compliance to PCllocal bus specification revision 2.1 

The most significant additions to the PCllocal bus specification revision 2.1 are th~ latency requirements on 
PCI peripherals. Minimum response times are specified for a PCI device to respond with valid data. These 
requirements are intended to improve throughput and reduce latencies on the PCI bus. The PCI20XX is fully 
compliant with these guidelines. 

Other additions to revision 2.1 of the PCI specification include the subsystem 10 and subsystem vendor 10 
registers in the PCI configuration header. The PCI20XX also includes these features . 
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typical applications 

5-12 

Figure 4 shows two typical applications for the PCI20XX PCI-to-PCI bridge. A system that requires more than 
ten PCI loads requires a PCI-to-PCI bridge to overcome the electrical loading limits in the PCI local bus 
specification revision 2.1. Since option card slots require two loads each, it is clear that bridging is necessary 
on large and expandable systems. Option cards using more than one PCI device require a PCI-to-PCI bridge 
to limit the load to the option slOt. 

CPU 
Host Bus 

Host 
Bridge PCI 

Device 
to. __ .., ___ •• 

I 
PCI 

BusO f---------L.-----------~ 

PCI20XX 

PCI 
Bus 1 

Figure 4. Typical PCI20XX Applications 
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PCI configuration headers 

The PCI20XX is a single-function PCI device. The configuration header is in compliance with the PCI-to-PCI 
bridge architecture specification, revision 1.0. Table 3 shows the PCI configuration headers, which includes the 
predefined portion of the bridge configuration space. 

Table 3. PCI Configuration Headers 

REGISTER NAME OFFSET 

Device lOt VendorlDt OOh 

Statust Commandt 04h 

Class codet Revision lOt 08h 

BIST Header type t Latency timert Cache line sizet OCh 

Intemal base address register 0 10h 

Intemalbase address register 1 14h 

Secondary bus latency timert Subordinate bus numbert Secondary bus number t Primary bus numbert 18h 

Secondary status registert I/Olimitt I/Obaset lCh 

Memory limitt Memory baset 20h 

Prefetchable memory IimHt Prefetchable memory baset 24h 

Prefetchable base upper 32 bits 28h 

Prefetchable limit upper 32 bits 2Ch 

I/O limit upper 16 bits t I/O base upper 16 bitst 30h 

Reserved 34h 

Expansion ROM base address ·38h 

Bridge control t Interrupt pint Interrupt line t . 3Ch 

Subsystem 10 Subsystem vendor 10 40h 

Extension window base 0 44h 

Extension window limit 0 A8h 

Extensioll window base 1 4Ch 

ExtensioR window limit 1 ,50h 

Reserved 54h 

Reserved 58h 

Reserved 5Ch 

Reserved 60h 

Primary decode Secondary decode Window map Window control 64h 

Reserved Diagnostic reg Reserved Port enable reg 68h 

Clock control ArbHration cfg Buffer control Retry status 6Ch 

Reserved 70h-FFh 

t Used by the PCI20XX 
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vendor 10 

Bit 

Name 

Type 

Dafault 

15 I 14 I 13 I 12 I 

R I R I R I R I 

o I 010 I 1 I 

Register: Vendor 10 
Read Only 
DOh 
1D4Ch 

Type: 
Offset: 
Default: 

11 I 10 I 8 I 8 I 7 I 8 I 5 I 4 I 3 I 2 I flo 
Vendor 10 

R I R I R I R I R I R I R I R I R I R I R I R 
o I o I o I o I 0 I 1 I o I o I 1 I 1 I 010 

Description: This 16-bit register contains a value allocated by the PCI SIG (special interest group) and 
identifies TI as the manufacturer of this device. The vendor 10 assigned to TI is 104Ch. 

devlcelD 
Bit 

Name 

Type 

Default 

15 I 14 I 

R I R I 

U I u I 

Register: 
Type: 
Offset: 
Default:. 
Description: 

13 I 12 I 

R I R I 

u I u I 

Device 10 
Read Only 
D2h 
UUUUh 

11 I 

R I 

u I 

10 I 8 I 8 I 7 I 
OevicelO 

R I R I R I R I 

u I ul u I u I 

8 I 5 I 4 I 3 I 2 I 1 I 0 

R I R I R I R I R I R I R 
u I u I u I u I u I u I u 

This 16-bit register contains a value allocated by the vendor and identifies TI as the 
manufacturer of this device. The device 10 for the PCI2DXX is UUUUh . 

TI extension registers 

5-14 

The TI extension registers lie outside the standard PCI-to-PCI bridge device configuration space (i.e., registers 
4Dh-FFh in PCI configuration space in the PCI2DXX). These registers can be accessed through configuration 
reads and writes and 1/0 space if the internal base address register (10h) is programmed and 1/0 space 
response is enabled in the command register (D4h). TheTI extefllsion registers add flexibility and performance 
benefits to the standard PCI-to-PCI bridge, and can be accessed from the secondary PCI bus through 1/0 reads 
and wr.ites. 
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ORDERING INSTRUCTIONS 

Electrical characteristics presented in this data book, unless otherwise noted, apply for the circuit type(s) listed in the 
page heading regardless of package. The availability of a circuit function in a particular package is denoted by an 
alphabetical reference above the pin-connection diagram(s). These alphabetical references refer to mechanical 
outline drawings shown in this section. 

Factory orders for circuits described in this catalog should include a three-part type number as explained in the 
following example. 

EXAMPLE: PCI 1130 
Pref.x ________________________ ---.J1 / 

U I 
PCel. =. DStanda. rd.pref_ix __________________ ~ . 

n que rcu t escr pt on 
MUST CONTAIN FOUR TO TWELVE CHARACTERS 

Examples: 1130 
1050 
10XX 

Pacuge--------------------------J 
MUST CONTAIN ONE TO THREE LETIERS 

PDV thin plastiC quad flatpack 
PPM = plastic quad flatpack 
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MECHANICAL DATA 

PDV (S-TQFP-G208) THIN PLASTIC QUAD FLATPACK 

157 

208 

156 105 

52 

!..-I~------ 25,50TYp------~.1 
~------- 28,05 SQ--------------~ 

27,95 

~--------------- ~,10 SQ----------------~ 
29,90 

1,45 

104 

0,27 1-$-1 0,08 @I 
~0,17" . 

I 

53 

.Lru-~::= 
I 

0,05 MIN 

~ A3UUUUUlIDUWlUUUUIIIIIIIUIIIIIIII'UUWUlUUUDUUUDUUUUUWlUUDue 

1,60 MAX 

b Seating Plane 

,=10,08 1 

NOTES: A. All linear dimensions are in millimeters. 
B. This drawing is subject to change without notice. 
C. Falls within JEDEC MQ-143 
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MECHANICAL DATA 

PPM (S·PQFP·G208) 

157 

20S 

3,60 
3,20 

156 105 

30,SO SQ --------+1 
30,40 

NOTES: A. All linear dimensions are in millimeters. 
B. This drawing is subject to change without notice. 
C. Falls within JEDEC MO-143 

~TEXAS 
INSTRUMENTS 

PLASTIC QUAD FLATPACK 

104 

J~:~~I~I o,os@1 

I 

40400251 B 10/94 

6-6 POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 



NOTES 



TI Worldwide Sales and Representative Offices 
AUSTRALIA I NEW ZEALAND: Texas Instruments Australia LId.: 
Melbourne [61]3-696-1211, Fax 3-696-4446; Sydney 2-910-3100, I'ax 2-
805-1166. . 
BELGIUM: Texas Inlstruments Belgium S.A./N.V.: Brussels [32] (02) 726 
75 80, Fax (02) 726 72 76. 
BRAZIL: Texas Instrumentos Electronlcos do Brasil Llda.: Sao Paulo 
[55]11-535-5133. 
CANADA: Texas Instruments canada Ltd.: Montreal (514) 421-2750; 
Ottawa (613) 726-3201; Fax 726-6363; Toronto (905) 884-9181; Fax 884-
0062. 
DENMARK: Texas Instruments AlS: Ballerup [45] (44) 687400. 
FRANCE/MIDDLE EAST/AFRICA: Texas Instruments France: Vellzy­
Villacoublay [33] (1) 30 701001, Fax (1) 30 701054. 
GERMANY: Texas Instruments Deutschland GmbH.: Frelslng [49] (08161) 
800, Fax (08161)804516; Hannover (0511)904960, Fax (0511)6490 
331; Ostflldern (0711)34030, Fax (0711)3403257. 
HONG KONG: Texas Instruments Hong Kong LId.: Kowloon [852]2956-
7288, Fax 2956-2200. 
HUNGARY: Texas Instruments Representation: Budapest [36] (1) 269 83 
10, Fax (1) 26713 57. 
IRELAND: Texas Instruments Ireland Ltd.: Dublin [353] (01) 475 52 33, 
Fax (01) 4781463. 
ITALY: Texas Instruments Italla S.p.A.: Agrate Brlanze [39] (039) 684 21, 
Fax (039) 664 29 12; Rome (06) 6572651. 
JAPAN: Texas Instruments Japan Ltd.: Kanazewa [81] 0762-23-5471, Fax 
0762-23-1583; Klta Kanto 0485-22-2440, Fax 0485-23-5787; Kyoto 075-
341-7713, Fax 07&.341-7724; Kyushu 0977-73-1557, Fax 0977-73-1583; 
Matsumoto 0263-33-1060, Fax 0263-35-1025; Nagoya 052-232-5601, Fax 
052-232-7888; Osaka 06-204-1881, Fax 06-204-1895; Tachlkawa 0425-27-
6780, Fax 0425-27-6426; Tokyo 03-3769-8700, Fax 03-3457-6777; 
Yokohama 045-338-1220, Fax 045-338-1255. 
KOREA: Texas Instruments Korea LId.: Seoul [82]2-551-2804, Fax 2-
551-2828. 
MAINLAND CHINA: Texas Instruments China Inc.: Beijing [66]10-500-
2255, Ext. 3750, Fax 10-500-2705. . 
MALAYSIA: Texas Instruments Malaysia Sdn Bhd: Kuala Lumpur [60]3-
208-6001, Fax 3-230-6605. 
MEXICO: Texas Instruments de Mexico S.A. de C.V.: Colonia del Valle 
[52]5-839-9740. 
NORWAY: Texas Instruments Norge A/S: Oslo [47] (02) 264 75 70. 
PHILIPPINES: Texas Instruments Asia Ltd.: Metro Manila [63]2-636.Q980, 
Fax 2-631-7702. 
SINGAPORE (& INDIA, INDONESIA, THAILAND): Texas Instruments 
Singapore (PTE) LId.: Singapore [65]390-7100, Fax 390-7062. 
SPAIN/PORTUGAL: Texas Instruments Espana S.A.: Madrid [34] (1) 372 
8051, Fax (1) 3076864. 
SUOMI/FINLAND: Texas InstrumentsJOY: Espoo [358] (0) 43 54 20 33, 
Fax (0) 46 73 23. 
SWEDEN: Texas Instruments International Trade Corporation 
(Sverigefillalen): Klsta [46] (08) 752 58 00. Fax (08) 751 97 15. 
SWITZERLAND: Texas Instruments Switzerland AG: Dletlkon [41]866-2-
3771450. 
TAIWAN: Texas Instruments Taiwan Limited: Talpal [886]2-378-6800, 
Fax 2-377.-2718. 
THE NETHERLANDS: Texas Instruments Holland, B.V. Amsterdam [31] 
(020) 546 98 00, Fax (020) 646 31 36. 
UNITED KINGDOM: Texas Instruments LId.: Northampton [44] (01604) 66 
3000, Fax (01604) 66 ·30 01. 

UNITED STATES: Texas Instruments Incorporated: ALABAMA: Huntsville 
(205) 430-0114; ARIZONA: Phoenix (602) 224-7800; CALIFORNIA: Irvine 
(714) 660-1200; Los Angeles (818) 704-8100; San Diego (619) 278-9600; 
San Jose (408) 894-9000; COLORADO: Denver (303) 488-9300; 
CONNECTICUT: Wallingford (203) 269.Q074; FLORIDA: Fort Lauderdale 
(214) 644-5580 Orlando (407) 667-5308; Tampa (813) 573-0331; GEORGIA: 
Atlanta (77.0) 662-7967; ILLINOIS: Chicago (708) 517-4500; INOIANA: 
Indianapolis (317) 573-6400; KANSAS: Kansas City (913) 451-4511; 
MARYLAND: Baltimore (410) 312-7900; MASSACHUSETTS: Boston (617) 
895-9100; MICHIGAN: DetrOit (810) 305-5700; MINNESOTA: Minneapolis 
(612) 828-9300; NEW JERSEY: Edison (908) 906.Q033; NEW MEXICO: 
Albuquerque (505) 345-2555; NEW YORK: Long Island (516) 454-6600; 
Poughkeepsie (914) 897-2900; Rochester (716) 385-677.0; NORTH 
CAROLINA: Charlotte (704) 522-5487; Raleigh (919) 876-2725; OHIO: 
Cleveland (216) ;128-2149; Dayton (513) 427-6200; OREGON: Portland 
(503) 643-6758; PENNSYLVANIA: Philadelphia (610) 825-9500; PUERTO 
RICO: Hato Rey (809) 753-8700; TEXAS: Austin. (512) 250-6769; Dallas 
(214) 917-1264; Houston (713) 778-6592; Midland (915)561-6521; 
WISCONSIN: Milwaukee (414) 798-5021. 

North American Authorized Distributors 
COMMERCIAL 
Almacl Arrow 
Anthem Electronics 
Arrow I Schweber 

800-426-1410/800-452-9185 Oregon only 
801l-826-6436 

Future Electronics (Canada) 
Hamifton Hallmark 
Marshall Industries 
Wyle 
OBSOLETE PRODUCTS 
Rochester Electronics 
MILITARY 
Alliance Electronics Inc 
Future Electronics (Canada) 
Hamilton Hallmark 
Zeus, An Arrow Company 
TI DIE PROCESSORS 
Chip Supply 
Elmo Semiconductor 
Minco Technology Labs 
CATALOG 

800-777-277.6 
800-388-8731 
800-332-6838 
80D-522.Q064 or www.marshall.com 
800-414-4144 

508-462-9332 

800-608-9494 
800-388-8731 
800-332-8636 
800-524-4735 

(407) 298-7100 
(818) 788-7400 
(512) 834-2022 

Allied Electronics 800-433-5700 
Arrow Advantage 800-777.-2776 
Newark Electonics 800-367-3573 
For Distributors outside North Amsrlca, contact your local SB/es Offlce. 

Imponant Notice: Texas l_menlS (Tl) r ....... 1I1e right 10 make changes 10 arlo discontinue any 
prociIct or service identified in this publication without notice. TI advises its customers 1:1 obtain the latest 
version 01 the relevant information 10 verily. before placing orders. that II1e inlormation being reHed upon Is 
currant 

Ple .. e be edvIsad that TI warrants its semiconductor products and ,elated _elo the specificaticns 
applicable atll1e tim. 01 sa~ In acccrdance with Tl'. standard wananty. Tlassumes nc nabUiIy lor 
epplk:allcns assistance. sollware performance •. or third-party product information. or lor inlrlngement 01 
pe.!'l' '" .8I'IICBS dascrbad In this pu~lcallon. Tlassume. nc respcnsllllily lor customers' eppDcatlons or 
""",uctde'~n •. 
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