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Table 1. Memory ConfIguratIon OptIons and Channel Address-To-DRAM Address MappIng 

Opt Size 

A 1M 
B 1M 
C 2M 
D 2M 
E 2M 
F 4M 
G 4M 
H 4M 
I 8M 
J 8M 
K 8M 
L 16M 
M 16M 
N 16M 

Opt 23 22 21 20 19 18 17 18 

A Ps Ps Ps Ps 
B Ps Ps Ps Ps 
C Ps Ps Ps Ps Ps 
D Ps Ps Ps Ps Ps 

I E Ps Ps Ps Ps Ps 
F Ps Ps Ps Ps Ps Ps 
G Ps Ps Ps Ps Ps Ps 
H Ps Ps Ps Ps Ps Ps 
I Ps Ps Ps Ps Ps Ps Ps 
J Ps Ps Ps Ps Ps Ps Ps 
K Ps Ps Ps Ps Ps Ps Ps 
L Ps Ps Ps Ps Ps. Ps .Ps Ps 
M Ps Ps Ps Ps Ps Ps Ps Ps 
N Ps Ps Ps Ps Ps Ps Ps Ps 

Ps :2: Page Select Ws :2: Word Select 

NOTE: 
Options A, C, F, I & L use Bank 0 
Options 0 & G use Bank 0 & 2 

Opt 
P. 

10 09 08 07 08 05 

A >< . >< 11 12 13 19 
B >< >< 11 12 13 19 
C >< 11 20 12 13 19 
D >< >< 20 12 13 19 
E >< >< 20 12 13 19 
F >< 21 '20 12 13 19 
G >< 21 20 12 13 19 
H >< >< 20 21 13 19 
I 22 21 20 12 13 19 
J '>< 21 20 22 13 19 
K >< 21 20 22 13 19 
L 23 21 20 22 13 19 
M 23 21 20 22 13 19, 
N >< 21 20 22 23 19 

04 

16 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 

,18 

18 
18 

03 

17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 

Memory Conflguretlon Options 

1 . Bank of 256K DRAMs. (x 32) Page Mode 
2 Banks of 256K DRAMs (x 16) Page Mode 
1 Bank of 1 M DRAMs (x 16) Page Mode 
2 Banks of 256K DRAMs (x 32) Page Mode 
4 Banks of 256K DRAMs (x 16) Page Mtlde 
1 Bank of 1 M DRAMs (x 32) Page Mode 
2 Banks of 1 M DRAMs (x 16) Page Mode 
4 Banks of 256K DRAMs (x 32) Page Mode 
1 Bank of 4M DRAMs (x 16) Page Mode 
2 Banks of 1 M DRAMs (x 32) Page Mode 
4 Banks of 1 M DRAMs (x 18) Page Mode 
1 Bank of 4M DRAMs (x 32) Page Mode 
2 Banks of 4M DRAMs (x 16) Page Mode 
4 Banks of 1 M DRAMs (x 32) Page Mode 

15 14 13 12 11 10 09 08 07 08 05 

Ps Ps Ps Ps Ps Ws Ws Ws Ws Ws Ws 
Ps Ps Ps Ps Ps Bs Ws Ws Ws Ws Ws 
Ps Ps Ps Ps Ps Ws Ws Ws Ws Ws Ws 
Ps Ps Ps Ps Bs Ws Ws Ws Ws Ws Ws 
Ps Ps Ps Ps Bs Bs Ws Ws Ws Ws Ws 
Ps Ps Ps Ps Ws Ws Ws Ws Ws Ws Ws 
Ps Ps Ps Ps Bs Ws Ws Ws Ws Ws Ws 
Ps Ps Ps Bs Bs Ws Ws Ws Ws Ws Ws 
Ps Ps Ps Ps Ws Ws Ws Ws Ws Ws Ws 
Ps Ps Ps Bs Ws Ws Ws Ws Ws Ws Ws 
Ps Ps Ps Bf Bs Ws Ws Ws Ws Ws Ws 
Ps Ps Ps Ws Ws Ws Ws Ws Ws Ws Ws 
Ps Ps Ps Bs Ws Ws, Ws Ws Ws Ws Ws 
Ps Ps Bs Bs Ws Ws Ws Ws Ws Ws Ws 

Bs :<: Bank Select 

02 01 00 

16 15 14 
16 15 14 
16 15 14 
16 15 14 
16 15 14 
16 15 14 
16 15 14 
16 15 14 
16 15 14 
16 15 14 
16 15 14 
16 15 14 
16 15 14 
16 15 14 

10 

>< 
>< 
>< 
>< 
>< 
>< 
>< 
>< 
01 
>< 
>< 
12 
01 
>< 

Options B, J & M use Bank 0 & 1 
OptionsE, H, K & N use aU Banks 

w. 
09 08 07 06 05 04 03 

>< 02 10 03 09 08 07 
>< 02 01 03 09 08 07 
01 02 10 03 09 08 07 
>< 02 10 03 09 08 07 
>< 02 01 03 09 08 07 
11 02 fO 03 09 08 07 
01 02 10 03 09 08 07 
>< 02 10 03 09 08 07 
11 02 10 03 09 08 07 
11 02 10 03 09 08 07 
01 02 10 03 09 08 07 
11 02 10 03 09 08 07 
11 02 10 03 09 08 07 
11 02 10 03 09 08 07 
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PegeSlze 

512 
.512 
1024 
512 
512 
1024 
1024 
512 

2048 
1024 
1024 
2048 
2048 
1024 

04 03 02 01 

Ws Ws Ws 
Ws Ws Ws Ws 
Ws Ws Ws Ws 
Ws Ws Ws 
Ws Ws Ws Ws 
Ws Ws Ws 
Ws Ws Ws Ws 
Ws Ws Ws 
Ws Ws Ws Ws 
Ws. Ws Ws 
Ws Ws Ws Ws 
Ws Ws Ws. 
Ws Ws Ws Ws 
Ws Ws Ws 

Bs 
02 01 00 01 

06 05 04 >< 
06 05 04 >< 
06 05 04 >< 
06 05 04 11 
06 05 04 11 
06 05 04 >< 
06 05 04 1.1 
06 05 04 1.1 
06 q5 04 >< 
06 05 04 >< 
06 05 04 11 
06 05 04 >< 
06 05 04 >< 
06 05 04 13 

00 

00 
>< 
10 
>< 
>< 
10 
>< 
>< 
12 
>< 
12 
12 
>< 
12 
12 
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Typically, zero wait state pipelined page hit perform­
ance .can be achieved at 16 MHz using 100 ns or 
120 ns DRAMs, resulting in an aggregate of 0.5 to 
0.8 wait states on average. The same DRAMs at 
20 MHz will yield 1 wait state page hits. 

At power-up, the 82309 Address Bus Controller 
samples its memory address bus to determine the 
desired system configuration. (This operation is de­
scribed in detail later in the data sheet under "MAD 
BUS RESET CONFIGURATION".) The three config-

uration switches, CO, C1 and C2 are used to select a 
specific performance level as measured in page hit! 
page miss wait states. DRAM selection involves not 
only selecting a DRAM, but also choosing delay line 
taps to control the sequence of DRAM control sig­
nals, and then choosing the performance level that 
can be reliably supported using a particular DRAM 
and set of delay line taps. The next several pages 
describe all the available configuration options, and 
following this is a DRAM/Delay Tap selection guide 
along with some sample calculations. 

Table 2 82309 ABC Configuration and CPU Performance(3) 

(1) 

(1) 

(1) 

NOTES: 

Conflg Inputs 

CO C1 C2 

0 0 0 

0 0 1 

0 1 0 

0 1 1 

1 0 0 

1 0 1 

1 1 0 

1 1 1 

Plpellned 
Read 

Hit Miss 

0 2 

0 3 

0 4 

1 4 

1 5 

1 6 

1 7 

2 7 

Plpellned Non-Plpellned Non-Plpellned Reference 
Write Read Write Figures 

Hit Miss Hit Miss Hit Miss 

1(2) 2 1 3 1 (2) 3 1,4 

1(2) 3 1 4 1 (2) 4 1,4 

1(2) 4 1 5 1(2) 5 1,4 

1 4 2 5 2 5 2,5 

1 5 2 6 2 6 2,5 

1 6 2 7 2 7 2,5 

1 7 2 8 2 8 2,5 

2 7 3 8 3 8 3,5 

1. These three configuration options feature OWS pipelined page read hits: Strapping for dne of these directs the ABC to 
determine whether a cycle is a page hit or miss, and to generate CAS # one SCLK phase earlier then the other options. 
Hence, these options are only supported at 16 MHz. 
2. Note that both pipelined and non-pipelined write page hits run 1 WS in these three configuration options. 
3. The ABC completely controls the wait state counts in memory cycles according to this table via its FCES# output. The 
BC can however, (via its WS# strap) insert an additional wait state beyond those stated above in memory reads. (The WS# 
strap is intended for cache systems, which typically require additional data setup.) 
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DELAY LINE TAP SELECTION 

Function of the 4 Delay Line Taps 

DLY1- Guarantees max. DRAM data from CHRDY 
on Micro Channel 

DL Y2- Guarantees the minimum RAS to CAS de­
lay and DRAM address setup to CAS 

DLY3- Guarantees min. RAS# precharge time 

DLY4- Guarantees min. address hold to RAS# 

Simplified DRAM Tap Selection 
Equations 

DL Y1 is the maximum of the following: 

80386 System-

Trae (Max) - 10 

Tred (Min) + Teae (Max) 

(1a) 

(1b) 

Tase (Min) + Trah (Min) + Teae (Max) + 20 (1c) 

80386SX System-

Trae (Max) - 25 (1a) 

Tred (Min) + Teae (Max) -15 (1 b) 

Tase (Min) + Trah (Min) + Teae (Max) + 5 (1c) 

DL Y2 is, the maximum of the following: 

Tred (Min) + 10 

Tase (Min) + Trah (Min) + 30 

DL Y3 = Trp (Min) 

DLY4 = Trah (Min) + 10 

(2a) 

(2b) 

(3) 

(4) 

DRAM Access Time Calculations 

Two access time parameters have been derived, 
one for hits (Th) and one for misses (Tm). These are 
the time from the decision to start a DRAM access 
to the time that data is available to the motherboard 
CPU. 

Th = Teae (Max) + K1 (5) 

Tm is the maximum of the following: 

DL Y3 + Trae (Max) + K2 
(RAS Path Limited) (6a) 

DLY3 + DLY2 + Teae (Max) + K3 
(CAS Path Limited) (6b) 

The constants K1, K2 and K3 in equations 5 and 6 
are simply a sum of all the propagation delay ele­
ments in the appropriate data access path including 
capacitive load derating: 

K1 - ABC CAS # DLY + CAS# BUFFER DLY 
- (T41 A) (INCLUDE DERATE) 

+ DATA BUFFER DLY = 445 
('F657) . 

K2 - ABC DSTB DLY + NORGATEDLY 
- (T32E) (' AS02) 

+ ABC RAS DL Y + RAS BUFFER DL Y 
(T32G) (INCLUDE DERATE) 

+ DATABUFFERDLY = 79 
(,F657) 

K3 = ABC DSTB DL Y + 2X NOR GATE DL Y 
(T32E) (,AS02) 

+ ABC CAS# DL Y + CAS# BUFFER DLY 
(T34) (INCLUDE DERATE) 

+ DATA BUFFER DLY == 815 
(,F657) . 

(See Figure 6 for a diagram of the timing model 
used.) 
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