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Application Note
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Description

The current BIOS (AMI, Award) will take Read/Write action
towards the “Base Address Register” when it detects the
PCI device through the “PCl configuration space” during
power-on self-test. Different makers of BIOS will assign dif-
ferent values to the “Base Address Register”. However,
none of these values can be used as the default value of the
legacy IDE HDD device. Which means that the “IDE port
170 space” resident on the chip has been redirected by the
BIOS, and the system would not be able to communicate
with the IDE device.

The outcome is “System could not boot through IDE HDD”.
National provides hardware and software solutions and both
of them will not have any impact on system performance.

Software Solution

® BIOS needs to be changed

* No changes to software drivers
® No extra glue logic

Typically, BIOS use the ““Sub-class code (01h) and program
interface register (00h)” to detect whether the attached de-
vice is legacy IDE controller chip or not. Currently different
BIOS venders remap IDE’s Base Address Register to differ-
ent address shown in the next table.

National Semiconductor is working with AMI, Award, and

Phoenix to get BIOS modified to fix this anomaly.

Here are the required address changes for AMI and Award

BIOS.

We suggest that the BIOS venders make the following

changes once the Legacy-mode IDE is detected.

a. Keep the “Base Address Register” untouched.

b. Write the default address for channel 0 and channel 1
back to the “Base Address Register” once the “Legacy
IDE” is detected.
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Overview

The hardware patch solution is designed to fix the problem
of existing demo boards’ incompatibility with existing BIOS.
This solution uses a GAL to fix the problem and works with
existing BIOS without any power-on procedures. But it re-
quires software changes to run on/off the hardware patch.
Hardware Patch Solution

This document describes how to modify the existing demo
board and what software drivers changes are required to
turn on/off the software patch.

Hardware Patch

® Requires a PAL

* No BIOS change required

* Wire the following signals to the GAL socket

Pin # Connect
1 PCI CLK
2 FRAME #
3 IDSEL (from the PCl local bus)
4 C_BEO#
5 C_BE1#
6 RST #
7 C_BE2#
8 C_BE3#
9 AD7
10 GND
11,20 Vce
12 IDSEL__OUT (pin-99 or PC87410 “IDSEL”)
15 AD6
16 AD5
17 AD4

For more details, please refer to the schematic of PCI-IDE controller with
patch logic.

Address Default AMI Award Award
Register Value BIOS BIOS (a) BIOS (b)
Reg. 0 000001F1 | 0000FGF9 | 00000001 | 00005001

(10h-13h)

Reg. 1 000003F5 | 0000FCF5 | 0000D101 | 00005101
(140h-17h)

Reg. 2 00000171 | 0000OFGCF9 | 0000D201 | 00005201
(18h-1Bh)

Reg. 3 00000175 | 0000FCF9 | 0000D201 | 00005301
(1Ch-1Fh)

Award: a.) version: 4.50
b.) version: 4.50

date code: 002194 Pentium-S
date code: 122793 Pentium
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PATCH LOGIC

The following is the patch logic for PC87410 PCI-IDE controller with National’s OPAL format. The PAL device could be either
G16V8 or P16R4. See attached schematics with Patch Logic.

begin header

end header

begin definitions
device gal 16v8;

input clk=1, frame=2, idsel=3, cbe0=4, cbel=5, reset=6, chbe2=7, cbe3=8, ad7=9,

AD6=15, AD5=16, AD4=17;

output (com) idsel_out=12;
feedback st=13, stl=1l4;

end definitions

{

CLK FRAME IDSEL CBEO CBEl RESET
ST ST1 IDSEL_OUT

}

Begin Equations

gl = !frame * idsel * chbed * !cbe2 *
st := reset * ( st * lgl + !st * gl)
{st.re = reset;}

st.c = clk;

g2 = frame * lIst;

stl := reset * ( stl * lg2 + Istl *
{stl.re = reset;}

stl.c = clk;

idsel_out = idsel * (stl + ad7 + adé
End Equations

cbel * l!cbe0 * ad7;

st * frame) ;

+ ad5 + l!ad4);

State Machine: Bubble Diagrams for PCI_GAL.OPL

Reset

G1 G1

)

Reset
@‘ (ST & Frame)
G2 ST & Frame
e‘
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The schematic with patch logic is as follows:

PCI-IDE Controller with Patch Logic

Vee Vee
o U1 o
1 51
GND GND
AD23 2 52 IDE_DO
AD23 1DE_DO
AD22 3 53 IDE_D1
AD22 1DE_D1
AD21 4 54 IDE_D2
AD21 1DE_D2
AD20 5 55 IDE_D3
AD20 IDE_D3
AD19 3 56 IDE_D4
AD19 IDE_D4
AD18 7 57 IDE_DS
AD18 1DE_DS
AD17 8 58 IDE_D6
AD17 IDE_D6
AD16 9 59 IDE_D7
AD16 1DE_D7
C_BE2 10 60
C/BE2 GND
FRAME 1 61 CHO DAO
FRAME CHO_DAO
IRDY 12 62 CHO DA1
IRDY CHO_DAT
TRDY 13 63 CHO DA2
TRDY CHO_DA2
PCICLK 14 64 CHO CS1
CLK CHO_CS1
DEVSEL 15 65 CHO CS3
DEVSEL CHO_CS3
16 66 CHO I10R
GND CHO_IOR
STOP 17 67 CHO 10W
STOP CHO_IOW
PERR 18 68 IDE D8
PERR IDE_D8
SERR 19 69 IDE D9
SERR IDE_D9
PAR 20 70 IDE_D10
PAR IDE_D10
C_BEI 21 71 IDE_D11
C/BE1 IDE_D11
AD15 22 72 IDE_D12
AD15 IDE_D12
AD14 23 73 IDE_D13
AD14 IDE_D13
AD13 24 74 IDE_D14
AD13 IDE_D14
25 75
v v
26 DD DD 76
GND GND
27 77
GND GND
AD12 28 78 IDE_D15
AD12 IDE_D15
ADIN 29 79 CH1_DAO
AD11 CH1_DAO
AD10 30 80 CH1_DAT pateh
AD10 CH1_DA1
AD9 31 81 CH1_DA2 PCICLK 1
AD9 CH1_DA2 —_— 1
AD8 32 82 CH1_CS1 FRAME 2 20 Vo
AD8 CH1_CS1 2 20
C_BEO 33 83 HDDRST IDSEL 3 17 AD4
/BEO HDORST 3 17
AD7 34 84 CH1_CS3 C_BEO 4 16 ADS
AD? CH1_CS3 4 16
ADG 35 85 CH1_IOR C_BET 5 15 AD6
ADG CH1_IOR 5 15
ADS 36 86 CH1_Iow RST 6
ADS CH1_1oW 5
AD4 37 87 CHI_INT C_BE2 7
AD4 CH1_INT 7
AD3 38 88 IORDY 1 C_BE3 8
AD3 I0RDY 1 8
AD2 39 89 RST AD7 9 12
AD2 RST 9
AD1 40 90 AD31 10 IDSEL_OUT
AD1 AD31 10
ADO [Tl o I AD30
A A
ENABLE 42 92 AD29 CALTEVE
ENABLE AD29
IRQ15 43 93 AD28
IRQ15 AD28
IRQ 14 44 94 AD27
IRQ14 AD27
INTZND 45 95 AD26
INTB AD26
INTIST 46 96 AD25
INTA AD25
I0RDYO 47 97 AD24
I0RDYO AD24
CHO_INT 48 98 C_BE3
CHO_INT c/BE3
HEADER 49 99 IDSEL_OUT
HEADER IDSEL
50 100
Voo Voo
v PC87410 v
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PCI-IDE Controller with Patch Logic
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10kQ Type A 10 TAP

R8

CHI_IOR  ,R8 CH1IOR
v
680
cHi_low RO CHAIOW
v
680
chi_pao _ R10 CH1AO
A\A A4
680
ch1i_oar R CH1AT
A\A A4
680
cHi_paz 12 CH1A2
A\A A4
680
cHi_cs1 K13 CHITFX
A\A A4
680
cHi_css R4 CH13FX
A\A A
680
i 2
IRQ14
3 4
RQ15
5 6 p—
—d7 shb—
— 10 p—
LEGACY HEADER
P2
-/ INTA
INT1ST 1 , e
—q3 4
INTC
—ds 6
INTD
9 8 INTA
INTZND . 0 I
——d 11 12
INTC
—d 13 14
INTD
— 7 16
ENABLE " 8
HEADER o 2 i
SELECT v
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PCI-IDE Controller with Patch Logic

Vee PCIBUS Ve CN1
— -12v TRST p— 2 1
e 2; :; __9 HDDRST
GND1 RST
= Hv = IDE_D8 4 3 IDE_D7
" GROUND ™S o Ty DD8 DD7 OE_D6
— | - 6 5 —
—1 0 o = DD9 DD6
p—— +5v +5V ——d IDE_D10 8 7 IDE_D5
1 win 128 INTA D010 DD5
INTB 7| e wre A2 INTC IDE_D11 10 b0 o0 9 IDE_D4
11 4
P PRSNT# 1 RESERVED nn IDE_D13 14 13 IDE_D2
— DD13 bD2
Ty RV bl 0 IDE_D14 16 15 IDE_D1
TR ResRved [ DD14 DD1
GROUND GROUND IDE_D15 18 17 IDE_DO
813 ] ground crouno A2 DD15 DDO
B14 Ald 20 19
ZZJRESERVED  RESERVED et — NC 1 GND2
815§ 6round reser S LRST 22 21
GND3 NC2 p—
pocte | £ B ek ] LU 24 23 CHOIOW
B17{ srounp oy A2 GND4 10W_
B18 A18 26 25 CHOIOR
o] FE GROUND [—— GND5 0R_
4031 w0 restRip o0 | | anso 2 oace Ne3 | il
AD29 | o 30 GND6 NG 29
3V = A
Oz N o ol il B Wees 32 31 CHO_INT
10CS16_ INT
e e o o 5 [ oon
——] PDIAG_ DA1
825 f:zjv GROAE:: A25 AD24 CHOA2 36 DA2 DAO 35 CHOAD
C_BE3 826 | ous s 28| [roser CHO3FX 38 37 CHO1FX
ADZ3 827 pozs Y 40 CS3FX- CSTRX- 39 DASPO
525 1 sround an2z 22 AD22 GND7 DASP_
AD21 829 A29 AD20
AD19 o] N
AD19 GROUND IDE_BUS_0
B 01 o Lk
AD17 ga2| A32 AD16 CN2
C_BE2 B33 AD17 ADTe A33 2 1 HDDRST
= CBE#2 +3.3v f—
GND1 RST
RoY :; GROUND FRAME 222 FRAVE IDE_D8 4 3 IDE_D7
DD8 bD7
pevseL | | 837 e srouno |2 IDE_D10 8 7 IDE_D5
838 A38 STOP DD10 DDS
539 GROUND STOP e IDE_D11 10 DD o0 9 IDE_D4
—_ | 1 4
PERR 50 |- o BD IDE_D12 12 11 IDE_D3
vn i SDONE |—— DD12 DD3
- Bty seo |24 IDE_D13 14 o013 002 13 IDE_D2
842 A42
r] SERR GROUND vE . IDE_D14 16 15 IDE_D1
— +3. DD14 DD1
C_BE1 844 ;:Ei: A:: A44 AD15 IDE_D15 18 17 IDE_DO
AD14 845 445 DD15 DDO
rs S vrd 013 20 19
—1 NC1 GND2
AD12 847 iZ?zND I:[;“z: 247 AD11 22 GND3 NG2 21
AD1o 848 AD10 GROUND A48 24 oND4 oW 23 CH1I0W
B49 Ad49 AD9 —
GROUND AD9 26 oNDS 0R 25 CH1IOR
28 |27 IORDY 1
DALE NC3
o e cako |2 0 enos Nea |
21 o | e Mecs 32 0cs 16 wr | AT
e s ] S R
—1 GRouND [ 102 CH1A2 36 B 35 CH1A0
’ DA2 DAO
AD1 1 D el ADO CH13FX 38 37 CH11FX
-1 ADO m CS3FX_ CS1FX_ 39 DASP1
I N GND7 DASP_
o] Ackee REQss
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BILL OF MATERIAL

a. Active Devices

PCI-IDE Controller

Item | Quantity | Reference Remarks and Part No
1 1 U1 PC87410 PDI-IDE Controller
b. Passive Devices
Item | Quantity | Reference | Remarks and Part No
2 1 R1 10 k2 Type A 10 TAP
(resister pack)
3 14 R1...R14 | 68Q
4 2 R15/R16 270Q
5 1 R17 5600
c. Connector
Item | Quantity | Reference | Remarks and Part No
6 1 CN1 IDE Channel0 2x20
7 1 CN2 IDE Channel1  2x20
8 1 JP1 To LED 2
9 1 CN3 Legacy Header 2x5
10 1 JP2 Selector for
INTAand INTB  2x 10

Vee Vee
o U1 (o]
1 51
6ND GND
AD23 2 52 IDE DO
AD23 IDE_DO
AD22 3 53 IDE DI
AD22 IDE_D1
AD21 4 54 IDE D2
AD21 IDE_D2
AD20 5 55 IDE D3
AD20 IDE_D3
AD19 6 56 IDE D4
AD1S IDE_D4
AD18 7 57 IDE D5
AD18 IDE_DS
AD17 8 58 IDE D6
AD17 IDE_D6
AD16 9 59 IDE D7
AD16 IDE_D7
/BE2 10 60
¢/8E2 GND
FRAME 1 61 CHO_DAO
FRAME CHO_DAQ
IRDY 12 62 CHO_DA1
IRDY CHO_DA1
TROY 13 63 CHO_DA2
TROY CHO_DA2
PCICLK 14 64 CHO_CS1
oK CHO_CS1
DEVSEL 15 65 CHO_CS3
DEVSEL CHO_CS3
16 66 CHO_IOR
6ND CHO_IOR
sTOP 17 67 CHO_I0W
sTop CHO_IoW
PERR 18 68 IDE_D8
PERR IDE_D8
SERR 19 69 IDE_D9
SERR IDE_D9
PAR 20 70 IDE_D10
PAR IDE_D10
c/BE1 21 71 IDE_D11
c/BET IDE_D11
AD1S 22 72 IDE_D12
AD15 IDE_D12
AD14 23 73 IDE_D13
AD14 IDE_D13
AD13 24 74 IDE_D14
AD13 IDE_D14
25 75
v, A7
26| 20 L BB
GND GND
27 77
GND GND
AD12 28 78 IDE_D15
AD12 IDE_D15
ADT1 29 79 CH1_DAD
ADT1 CH1_DAQ
AD10O 30 80 CH1_DAT
AD10 CH1_DA1
AD9 31 81 CH1_DA2
AD9 CH1_DA2
AD8 32 82 CH1_CS1
AD8 CH1_CS1
c/BE0 33 83 HDDRST
c/8E0 HDDRST
AD7 34 84 CH1_CS3
AD7 CHI_CS
AD6 35 85 CH1_IOR
AD6 CH1_I0R
ADS 36 86 CH1_Iow
4D5 Hi_low
AD4, 37 87 CH1_INT
AD4 CHI_INT
AD3 38 88 10RDY 1
AD3 10RDY 1
AD2 39 89 RST
AD2 RST
AD1 40 90 AD31
AD AD31
ADO 41 91 AD30
ADO AD30
ENABLE 42 92 AD29
ENABLE AD29
IRQ15 43 93 AD28
IRQ1S AD28
IRQ14 44 94 AD27
IRQ14 AD27
INTZND 45 95 AD26
INTB AD26
INT1ST 46 96 AD25
INTA AD25
10RDYO 47 97 AD24
10RDYO AD24
CHO_INT 48 98 /BE3
CHOINT C/BE3
HEADER 49 99 IDSEL
HEADER IDSEL
50 100
VDD VDD
v PCB7410 v
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SCHEMATICS

PCI-IDE Controller

CHO_IOR LR CHOIOR CH1_IOR k8 CH1I0R
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CHO_IOW K2 CHOIOW CH1_lOW RO CH1I0W
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v v
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CHO_CS3 N1 CHO3FX cHi_csy R4 CH13FX
v v
684 680
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PCI-IDE Controller
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vy e STOP =3 IDE_D11 10 9 IDE_D4
— — DD11 DD4
ERR a0 | o B0 IDE_D12 12 1 IDE_D3
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PCI-IDE Paddle Card
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PCI IDE Application Note

AN-963

LIFE SUPPORT POLICY

NATIONAL’'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance
with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury
to the user.

2. A critical component is any component of a life
support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or
effectiveness.
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