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This Application Brief presents two examples of a pag-
ing scheme for the 8096, allowing either 256K bytes of
total memory, or 544K bytes of total memory. Both
systems utilize PORT1 as the output for the upper ad-
dress lines. Because Interrupt vectors, and other critical
sections of code must always be present, addresses
0-7FFFH always refer to the same main page. The
PORT1 upper addresses only affect addresses 8000-
FFFFH, by slapping several 32K pages in and out.

THE 256K SYSTEM

Hardware

The hardware for the 256K system (see Figures 4 & 5,
an example with 128K ROM and 128K RAM) utilizes
a 74LS157 quad 2 to 1 multiplexer. The enable pin of
the 74LS157 is tied to the inverted A 15 signal, which is
the latched addr/data 15 (AD15) signal from the 96. In
this way, when A 15 is low, the 74LS157 is disabled and
all its outputs are low. Particularly, MA17 is low,
which selects the 27512 and deselects the rams. Also,
MAI15 and MA16 are low, which guarantee that ad-
dresses 0-7FFFH of the 27512 are accessed.

When A15 is high, the 74LS157 is enabled to pass
MAI15 - MAI17 values. The bank select pin of the
74LS157 is connected to the INST pin of the 96. When
the INST pin is high, for a code access, INSTA15 -
INSTA17 (PORT1.0 - PORT1.2) are used. When
INST is low, for a data read or write, DATAAI1S -
DATAA17 (PORT1.3 - PORT 1.5) are used. This al-
lows for the use of separate pages for code and data
without having to change the upper address lines each
time. Also, it is possible to select a ROM page for a
data table, or load a RAM page with executable code
downloaded from another source. PORT1.6 and
PORT1.7 can still be used as I/O ports. If a -90 part
were used, the INST pin would need to be latched since
it is only valid during the address output on the bus
pins.

This system was designed to get the maximum amount
of memory with a minimum amount of hardware. The
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amount of ROM and RAM was picked arbitrarily, and
could be reconfigured in various ways, however, this
may require slight modifications or additions to the de-
coder circuitry. This setup has a main page at addresses
0-7FFFH, and upper pages 1-7 at addresses 8000-
FFFFH. Note that upper page O is the same as the
main page. The WRL and WRH feature of the BH part
was used to allow for byte writes to RAM. If the -90
part were to be used, additional logic would be neces-
sary to generate these signals from WR and BHE.

The RAM chips utilized were NEC uPD43256-15 32K
x 8 static rams with an access time of 150ns. The
ROMs were Intel 27512 64K x 8 EPROMs with an
access time of 200ns. The decoder circuitry used was
entirely LS TTL. Using an 8097BH running at I0MHz,
there was ample time for address decoding and memory
access. Timing analysis showed that 12MHz operation
would also be accommodated easily. If slower memo-
ries are used, further analysis would be necessary. Also,
it would be possible to switch to S TTL to greatly de-
crease the decoding response time.

Software

When using this system there are several things to keep
in mind when preparing the software.

Since ASM96 will only allow addresses from O-
FFFFH, it is necessary to generate each page of code in
a separate file. These pages should not be linked togeth-
er, but rather should each be used to program the prop-
er section of the EPROM associated with that page.
The main page routine should be coded with addresses
from 0-7FFFH, and each of the upper pages should be
coded with addresses from 8000-FFFH. Because link-
ing is not possible, each module should contain a table
of constants which defines the symbols used in other
modules. These values are easily obtained from the list-
ing file, which can be created using zeros in the table
the first time. The addresses of the pages in a 27512
after splitting low and high bytes into 2 EPROMs are
shown in Figure 1.

EPROM EPROM

LOCATION LOCATION

us ue
OH MAIN OH MAIN
PAGE PAGE
3FFFH LOW 3FFFH HIGH

4000H PAGE1 4000H PAGE1
LOW HIGH

7FFFH BYTES 7FFFH BYTES

8000H PAGE2 8000H PAGE2
LOW HIGH

BFFFH BYTES BFFFH BYTES

CO00H PAGE3 CO00H PAGE3
Low HIGH

FFFFH BYTES FFFFH BYTES

RAM RAM

LOCATION LOCATION

u7 us

OH PAGE4 OH PAGE4
LOwW HIGH

3FFFH BYTES 3FFFH BYTES

4000H PAGES 4000H PAGE5
LowW HIGH

7FFFH BYTES 7FFFH BYTES

U9 u1o

OH PAGES6 OH PAGE6
Low HIGH

3FFFH BYTES 3FFFH BYTES

4000H PAGE7 4000H PAGE7
Low HIGH

7FFFH BYTES 7FFFH BYTES

Figure 1. The Current System
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EPROM EPROM EPROM EPROM
LOCATION LOCATION LOCATION LOCATION
us ue u7 us
OH MAIN OH MAIN OH PAGE4 OH PAGE4
PAGE PAGE LOW HIGH
3FFFH LOW 3FFFH HIGH 3FFFH BYTES 3FFFH BYTES
4000H PAGE1 4000H PAGE1 4000H PAGE5 4000H PAGES5
LOW HIGH LOW HIGH
7FFFH BYTES 7FFFH BYTES 7FFFH BYTES 7FFFH BYTES
8000H PAGE2 8000H PAGE2 8000H PAGE6 8000H PAGE®
Low HIGH Low HIGH
BFFFH BYTES BFFFH BYTES BFFFH BYTES BFFFH BYTES
CO00H PAGE3 CO00OH PAGE3 CO00H PAGE7 CO00H PAGE7
Low HIGH Low HIGH
FFFFH BYTES FFFFH BYTES FFFFH BYTES FFFFH BYTES

Figure 2. A System Using all EPROMS and no RAM

All changes to the upper instruction addresses of
PORT1 must be made by code located in the main
page. A listing of subroutines for use in the main page,
and a listing of macros for use in all pages is provided.
By invoking one of these macros the programmer can
easily transfer from one page to another, or select a new
data page. The subroutines should not be called direct-
ly, they should be entered by using the appropriate
macro. The subroutines should be located at the ad-
dresses specified, otherwise the macros must be
changed as they are written to call an absolute address
in the main page. Also, any hardware changes may ren-
der the software inoperative.

Because the WRL-WRH feature of the 96BH is used,
the correct Chip Configuration Register value of OFBH
must be loaded into the ROMs at address 2018H. This
is done in the main code file with the following state-
ments:

CSEG AT 2018H

CCR: DCB OFBH ;VALUE FOR CHIP

CONFIGURATION REGISTER

Finally, it is necessary to initialize the DATA address
at the start of the program this can be done using the
NEW__DATA__PAGE MACRO.

THE 544K SYSTEM

Hardware

The hardware for the 544K system (see Figures 6 & 7,
an example with 288K ROM and 256K RAM) has
some slight changes from the 256K system.

First, all pins of PORT1 are now in use as address lines.
This allows for PORT]1 to select 16 pages of memory,
with a different address for instructions or data.

Second, 27128 16K x 8 EPROMS have been added for
use as the main code page. In this system, the main
page is physically separate from upper page 0. The
27128’s are selected by A 15 being low. The upper pages
of memory are selected when A 15 is high which enables
the 74LS155 demultiplexer which is used for address
decoding. When the 74LS155 is disabled, its outputs
are all high, which disables all upper memories. The
74LS157 is enabled all the time, to speed up address
decoding, as its outputs do not matter when the
74LS155 is disabled.

Software

All rules for the 256K system apply to the 544K sys-
tem, except that the main page no longer overlaps page
0. However, because all of PORT1 is now in use, differ-
ent macros and subroutines must now be used. These
have been included also.

THE INST PIN

The instruction pin has been verified to work correctly
on the 8X9X- 90, 8X9XBH, and the 80C196. The func-
tionality of the INST pin is as follows.

Instruction Fetches

The INST pin is high during an external memory read
indicating the read is an instruction fetch. This includes
immediate data reads since the data is embedded in the
code.

Data Reads and Writes

The INST is low during an external memory read or
write indicating the bus cycle is a data cycle. This
would be indirect and indexed instructions which are
directed at external memory.



EPROM EPROM
LOCATION LOCATION
us us
oH MAIN oH MAIN
PAGE PAGE
3FFFH Low 3FFFH HIGH
EPROM EPROM
LOCATION LOGATION
u7 us U9 uto
oH PAGEO OH PAGEO OH PAGE4 0H PAGE4
Low HIGH LOW HIGH
3FFFH BYTES 3FFFH BYTES 3FFFH BYTES 3FFFH BYTES
4000H PAGE1 4000H PAGE1 4000H PAGE5 4000H PAGE5
Low HIGH Low HIGH
TFFFH BYTES TFFFH BYTES TFFFH BYTES 7FFFH BYTES
8000H PAGE2 8000H PAGE2 8000H PAGE6 8000H PAGE6
Low HIGH Low HIGH
BFFFH BYTES BFFFH BYTES BFFFH BYTES BFFFH BYTES
CO00H PAGE3 CO00H PAGE3 CO00H PAGE7 CO00H PAGE7
Low HIGH Low HIGH
FFFFH BYTES FFFFH BYTES FFFFH BYTES FFFFH BYTES
RAM RAM RAM RAM
LOCATION LOCATION LOCATION LOCATION
U1 U2 u13 ut4
oH PAGES oH PAGES oH PAGE10 oH PAGE10
Low HIGH Low HIGH
3FFFH BYTES 3FFFH BYTES 3FFFH BYTES 3FFFH BYTES
4000H PAGE9 4000H PAGE9 4000H PAGE11 4000H PAGE11
Low HIGH LOW HIGH
TFFFH BYTES TFFFH BYTES 7FFFH BYTES 7FFFH BYTES
u1s u16 u17 u1s
oH PAGE12 oH PAGE12 oH PAGE14 oH PAGE14
Low HIGH Low HIGH
3FFFH BYTES 3FFFH BYTES 3FFFH BYTES 3FFFH BYTES
4000H PAGE13 4000H PAGE13 4000H PAGE15 4000H PAGE15
Low HIGH Low HIGH
TFFFH BYTES TFFFH BYTES 7FFFH BYTES 7FFFH BYTES

Figure 3. The 544K Memory Map
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VREF Lo
DRTAAIS 2
—|F@.e/AcD INSTALS TINsTRIS 3] 1A 1y pAMALS
—P@.1/AC1 P1.0 18
INSTAR16 DATARIB S
 PB.2/RC2 Pi.1 2A 7 MAl16
INSTR17 INSTAIB 6 2Y p———
—P@.3/AC3 P1.2 2B
DRTAALS DATAAL17 11
——P@.4/AC4 P1.3 3R 9 MA17
OATAALBE INSTR17 18 3 —m—m—
—PB.5/ACS Pl.4 3B
DATAAL7 14
~—PB.6/AC6 Pl1.Sp———— 1—1—3— 4R 4y |12
1 PB.7/RC7 P1.6F— 4B
ANGND P1.7—= 745157
L MAL7 .
= — . RAMZ3
—P2.8/TXD EAR s | U2 o
P2, 1/RXD BUSWDTH MA1G| | 531500
—1P2. 2/EXI INST . e | RAMEL
»—P2.3/T2C  ___ RD = 74Lsoo
——P2.4/T2R BAE/ WRH 741800 [
—P2.5/PWM _READY — I ¥RH
—1P2.6 WR/ WRL TR
~—P2.7 ALE/ ADV - LWRL
1
—{H50.D P4.7/B15—E0>- n9 * U3
——HS0. 1 P4.5/814W
»— HS0. 2 P4.5/B13 EIVE AbB 3 09 ) 2 ARG
»—HS0. 3 P4.4/Bl2—w AD1 4 D1 a1 S MRl
—HS0.5/13 P4.3/BIIW AD2 7 02 a2 6 A2
—HS0.4/12 P4.2/81E?Dg AD3 8 03 03 9 MA3
{HSI. 1 P4.1/B‘3T8 AD4 13 D4 Q4 12 MA4
— HSI.0 P4.Z/BBTD7- ADS 14 oS as 15 MRS
P3.7/87 D6 AD6 17 06 a6 16 MR6
NMI P3.6/B6———Fc— AD7 18 19 MA7
ABS — D7 Q7 ——
. P3.5/8BS T ADa
— RESET P3.4/B4 ——F5—
AD3 7415373
P3.3/B3 T
»— CLKOUT P3.2/B2 A1 1 OF
—XTAL1 P3.1/B1 [—pg5— T U4
—IXTAL2 P3.0/B0 —J
= A8 3| .. p |28
8X97BH ADS 4] o) a1 |.5_MA9
ADIE_7| o5 0> [ _MAIE_
_ADt1L 8.3 03 |2 MALL
AD12 13 D4 04 12 MA12
_ADt3 14 1 oo Qs |15 MALS
_AD14 17} oo g6 |16 MAL4
AD1S 18 07 Q7 19 A1S
7415373
270522-1
NOTE:
All other connections should be made as specified in current Embedded Controller Handbook.

Figure 4. 128K ROM + 128K RAM Memory
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MAL 10 MAL 1B
ARl 19 g MRl 1B g
MA2 9 MA2 9
a3 5] Rl US 11 ADE was s |70 US| eoe
VA4 7 gg 08 -5am MAd 7| 02 09 [12Ans
WS 5] Ol M3 Ap2 MRS 6 | (13 AD1D_
MBS 6 gy o (3802 A4 02
MAB S 1S AD3 MAE 5 1S AD11
RS> s 03 (42 AB3 MRS > 1 gg 03 |12 ADLL
MA7 4 16_AD4 _MA7 4] | 16 ADL2
— 2 R 04 [16.AD4 Ag 04
MRS 3 17 ADS _MA8 3 | | 17 AD13
MBS 3 4 g7 s (LZADS A7 as
MRS 25 | o 18 AD6 _MAS 25 | ng op |18 AD14
MALE 24 ] 18 06 ~ g g7 MALD 24 19 ADIS
BLLAEL AL ) g7 2R =22 g 07 b—"——=
MATT 21 SMALL 21 | o
vA1z 23| o1P A2 23 | o) _
ma1s 2] il 122 mD MALS 2 015 o |22 RD
mA14 26| 12 OE Spmars MAL4 26 == [20 MA17
MRi4 26 13 gE [ MRL7 MALs 27 | A13 ¢
MALS 27 _MRL5 27 |
—Ae 1 Al4 MALs 1] LA
MATE 1| e MAIB 11415
27512 57512
270522_2 270522-5
MAL 1p MAL 10
Mez 9 R 32KX810® 11 ADB MA2 9 glf 32K>‘8wm 11 AD8
MRS B o 102 [127A01 VEERCH s 107 [12ADs
ML 7] o2 105 13 AD2 Az 7| o 10y 13 AD1D
MAS 6 s 10§ 15 AD3 MRS 6] s 105 [15 ADL
MG 5 | o Ioa 16 FD4 MAS 5] qe log [167ADI2
M7 be Ioe [17°ADS MRy 4] o2 los [17 D13
MAB 3| o Ine |18 AD6 MRS 3| oo Ioa [18_AD14
MAS_ 25 19 AD7 MAS_ 25 13 AD15
MRS 25 1 g o7 H3A07 MRS 25 § og o7 2 A0S
MALD 24 MALD 24
MALB24] oo ()7 HR10 24 1 ag U8
MALL 21 — MALL 21 -
MA1D 23| 1P 7 WRL M1z 23] AP o | 27 ~RH
—ae—— All WVE 2 — —ara——1 ALl WE = =
MAL3 2 Y52 Rp MAL3 2 YE 57 RO
mALa 26| 012 (o T p— MA14 26 | 12 (LS T pe—
MRS 1] 2}3 S RAMA1 A5 1 ES S RAMA1
“PD43256 uPD43256
270522-3 270522-6
MAL 12 MAL 18
Miz 9| A aszawg 11 ADD MA2 9 g'f 38 11 ape
MA3 8] o) Ty [12A01 MAS 8 o5 lo) [12A08
MAd 7| 0 I [13.AD2 MA4_ 7| o lop [13.AD12
MAS 6 n> 103 [15A03 MRS 6 oo lo5 A5 AD11
MAE 5 | o Tos [16 A4 VA6 5] po Toa |16 ADI2
MA7 4] oo Tos [17A0S MA7 4 oo I [17 ADi3
MRS 3| 0o Ton [18_A08 MRS 3 no Iog |18 ADi4
MAS_ 25 19 AD7 MAS_ 25 19 ADLS
MRS 25 | ag 107 MBS 2> | g 107
MALD 24 MALD 24
MHAld 24 1 g g . wmirs P9 UlD .
MALL 21 MALL 21
MRLL 21 q1p WRL AL 2l arp WRA
MAL2 23 | o)y WE W2l MAI2 23 | o)) TE R2L— —
MAL3 2 YL I35 RO MAL3 2 e 3 R
MAL4 26 | 112 ) |7 — WAL4 26 | 112 L T pe—
MA1d 261013 0 RAM23 MRi4 26 1 g 5 RAM23
MALS 1 MALS 1
MRS 1ing MBLS 1 a1g
WPD43256 _PD43256
270522-4 270522-7

Figure 5. 128K ROM + 128K RAM Memory
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;sMACROS FOR 256K SYSTEM

;sLONG_BRANCH IS INVOKED TO BRANCH FROM ONE PAGE TO ANOTHER.
;sADDRESS MUST HAVE A VALUE FROM 8000H TO FFFFH.
sNEW_PAGE CAN BE AN IMMEDIATE NUMBER OR A REGISTER NUMBER.

LONG_BRANCH MACRO ADDRESS, NEW_PAGE

LD CODE_ADDRESS, #ADDRESS ;SET UP CODE_ADDRESS REGISTER
LDB NEW_PAGE_NO, NEW_PAGE ;SET UP NEW_PAGE_NO REGISTER
BR 7FFOH sBRANCH TO I_P_BRANCH

ENDM

;sLONG_CALL IS INVOKED TO CALL A SUBROUTINE IN ANOTHER PAGE.
;sADDRESS MUST HAVE A VALUE FROM 8000H TO FFFFH.
sNEW_PAGE CAN BE AN IMMEDIATE NUMBER OR A REGISTER NUMBER.

LONG_CALL MACRO ADDRESS, NEW_PAGE
LD CODE_ADDRESS, #ADDRESS ;SET UP CODE_ADDRESS REGISTER
LDB NEW_PAGE_NO, NEW_PAGE ;SET UP NEW_PAGE_NO REGISTER
CALL 7FCOH sCALL I_P_CALL
ENDM

;PUSH_OLD_DATAPAGE IS INVOKED TO INSTALL A NEW DATA PAGE AND SAVE
;sTHE OLD VALUE ON THE SYSTEM STACK.
sNEW_PAGE CAN BE AN IMMEDIATE NUMBER OR A REGISTER NUMBER.

PUSH_OLD_DAPAG MACRO NEW_PAGE

LDB AL, PORT1 sGET OLD PAGE NUMBER...

PUSH AX sSTORE IT ON THE STACK

LDB AL, NEW_PAGE ;sGET NEW DATA PAGE NUMBER...
ANDB AL, #00000111B sMASK IT...

SHLB AL, #3 sSHIFT IT TO PROPER POSITION...
ANDB PORT1, #1100011l1B sCLEAR THE OLD ONE...

ORB PORT1, AL ;sAND LOAD IN NEW ONE

ENDM

;POP_OLD_DATAPAGE IS INVOKED TO REINSTALL AN OLD DATA PAGE THAT WAS SAVED
;ON THE SYSTEM STACK BY PUSH_OLD_DATAPAGE.

POP_OLD_DAPAG MACRO

POP AX sRECALL OLD PAGE NUMBER...
ANDB AL, #00111000B sMASK OLD ONE FOR DATA PAGE...
ANDB PORT1, #11000111B ;sCLEAR NEW DATA PAGE...

ORB PORT1, AL sAND LOAD IN OLD ONE

ENDM

sNEW_DATA_PAGE IS INVOKED TO INSTALL A NEW DATA PAGE.
sNEW_PAGE CAN BE AN IMMEDIATE NUMBER OR A REGISTER NUMBER.

NEW_DATA_PAGE MACRO NEW_PAGE

LDB AL, NEW_PAGE sGET NEW DATA PAGE NUMBER...
ANDB AL, #00000111B sMASK IT...

SHLB AL #3 sSHIFT IT TO PROPER POSITION...
ANDB PORT1, #11000111B ;CLEAR THE OLD ONE...

ORB PORT1, AL sAND LOAD IN NEW ONE

ENDM




intgl.

AB-33

sSUBROUTI

SUBROUTI

.
’
H
H
H
H
H
5

I

NES FOR 256K SYSTEM

CSEG AT 7FCOH

NE: I_P_CALL

THIS SUBROUTINE ALLOWS FOR THE CALLING OF SUBROUTINES LOCATED IN

A DIFFERENT PAGE OF MEMORY.

THIS SUBROUTINE ALLOWS FOR BRANCHING TO

sGET OLD PAGE NUMBER...
sSTORE IT ON THE STACK

sCLEAR OLD INST PAGE...
sMASK NEW ONE...

;sAND LOAD IT IN

sSAVE RETURN ADDRESS...
sCALL REQUESTED ROUTINE

sRECALL OLD PAGE NUMBER...
;sCLEAR NEW INST PAGE...
sMASK OLD ONE...

sAND LOAD IT IN

sRETURN TO CALLING ROUTINE

PARAMETERS : CODE_ADDRESS, NEW_PAGE_NO
SUBROUTINES : ANY THAT ARE REQUESTED.
_P_CALL: LDB AL, PORT1
PUSH AX
ANDB PORT1, #11111000B
ANDB NEW_PAGE_NO, #00000111B
ORB PORT1, NEW_PAGE_NO
PUSH #I_P_RETURN
BR [CODE_ADDRESS]
I_P_RETURN: POP AX
ANDB PORT1, #11111000B
ANDB AL, #00000111B
ORB PORT1, AL
RET
CSEG AT 7FFOH
;SUBROUTINE : I_P_BRANCH

LOCATIONS IN A DIFFERENT

sCLEAR OLD INST PAGE...
sMASK NEW ONE...

sAND LOAD IT IN

;sBRANCH TO REQUESTED

H PAGE OF MEMORY.
H PARAMETERS : CODE_ADDRESS, NEW_PAGE_NO
H SUBROUTINES : NONE
I_P_BRANCH: ANDB PORT1, #11111000B
ANDB NEW_PAGE_NO #00000111B
ORB PORT1, NEW_PAGE_NO
BR [CODE_ADDRESS]
ROUTINE
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All other connections should be

made as specified in current Embedded Controller Handbook.

Figure 6. 288K ROM + 256K RAM Memory
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intgl.

;sMACROS FOR 544K SYSTEM

;sLONG_BRANCH IS INVOKED TO BRANCH FROM ONE PAGE TO ANOTHER.

;sADDRESS MUST HAVE A VALUE FROM 8000H

TO FFFFH.

sNEW_PAGE CAN BE AN IMMEDIATE NUMBER OR A REGISTER NUMBER.

LONG_BRANCH MACRO ADDRESS, NEW_PAGE
LD CODE_ADDRESS, #ADDRESS
LDB NEW_PAGE_NO, NEW_PAGE
BR 7FFOH
ENDM

sSET UP CODE_ADDRESS REGISTER
sSET UP NEW_PAGE_NO REGISTER
sBRANCH TO I_P_BRANCH

LONG_CALL IS INVOKED TO CALL A SUBROUTINE IN ANOTHER PAGE.

;sADDRESS MUST HAVE A VALUE FROM 8000H

TO FFFFH.

sNEW_PAGE CAN BE AN IMMEDIATE NUMBER OR A REGISTER NUMBER.

LONG_CALL MACRO ADDRESS, NEW_PAGE
LD CODE_ADDRESS, #ADDRESS
LDB NEW_PAGE_NO, NEW_PAGE
CALL 7FCOH
ENDM

sSET UP CODE_ADDRESS REGISTER
sSET UP NEW_PAGE_NO REGISTER
sCALL I_P_CALL

;sPUSH_OLD_DATAPAGE IS INVOKED TO INSTALL A NEW DATA PAGE AND SAVE THE OLD

;sVALUE ON THE SYSTEM STACK.

sNEW_PAGE CAN BE AN IMMEDIATE NUMBER OR A REGISTER NUMBER.

PUSH_OLD_DAPAG MACRO NEW_PAGE
LDB AL, PORT1
PUSH AX
LDB AL, NEW_PAGE
SHLB AL, #4
ANDB PORT1, #00001111B
ORB PORT1, AL
ENDM

;sPOP_OLD_DATAPAGE IS INVOKED TO REINSTALL AN
;ON THE SYSTEM STACK BY PUSH_OLD_DATAPAGE.

POP_OLD_DAPAG MACRO

POP AX

ANDB AL, #11110000B
ANDB PORT1, #00001111B
ORB PORT1, AL

ENDM

sGET OLD PAGE NUMBER...

sSTORE IT ON THE STACK

;sGET NEW DATA PAGE NUMBER:..
sSHIFT IT TO PROPER POSITION...
sCLEAR THE OLD ONE...

;sAND LOAD IN NEW ONE

OLD DATA PAGE THAT WAS SAVED

sRECALL OLD PAGE NUMBER...
sMASK OLD ONE FOR DATA PAGE...
sCLEAR NEW DATA PAGE...

;sAND LOAD IN OLD ONE

;sNEW_DATA_PAGE IS INVOKED TO INSTALL A NEW DATA PAGE.
sNEW_PAGE CAN BE AN IMMEDIATE NUMBER OR A REGISTER NUMBER.

NEW_DATA_PAGE MACRO NEW_PAGE
LDB AL, NEW_PAGE
SHLB AL, #4
ANDB PORT1, #00001111B
ORB PORT1, AL
ENDM

sGET NEW DATA PAGE NUMBER...
sSHIFT IT TO PROPER POSITION...
sCLEAR THE OLD ONE...

sAND LOAD IN NEW ONE
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;SUBROUTINES FOR 544K SYSTEM

CSEG AT 7FCOH

SUBROUTINE: I_P_CALL
THIS SUBROUTINE ALLOWS FOR THE CALLING OF SUBROUTINES LOCATED IN
A DIFFERENT PAGE OF MEMORY.

H PARAMETERS : CODE_ADDRESS, NEW_PAGE_NO
I

SUBROUTINES : ANY THAT ARE REQUESTED.

_P_CALL: LDB AL, PORT1 sGET OLD PAGE NUMBER...
PUSH AX sSTORE IT ON THE STACK
ANDB PORT1, #11110000B sCLEAR OLD INST PAGE...
ANDB NEW_PAGE_NO, #00001111B ;MASK NEW ONE...
ORB PORT1, NEW_PAGE_NO ;sAND LOAD IT IN
PUSH #I_P_RETURN sSAVE RETURN ADDRESS...
BR [CODE_ADDRESS] sCALL REQUESTED ROUTINE

I_P_RETURN: POP AX sRECALL OLD PAGE NUMBER...
ANDB PORT1, #11110000B sCLEAR NEW INST PAGE...
ANDB AL, #00001111B :MASK OLD ONE...
ORB PORT1, AL sAND LOAD IT IN
RET sRETURN TO CALLING ROUTINE

CSEG AT 7FFOH

sSUBROUTINE : I_P_BRANCH
THIS SUBROUTINE ALLOWS FOR BRANCHING TO LOCATIONS IN A DIFFERENT

H PAGE OF MEMORY.

H PARAMETERS : CODE_ADDRESS, NEW_PAGE_NO

H SUBROUTINES : NONE

I_P_BRANCH: ANDB PORT1, #11110000B sCLEAR OLD INST PAGE...
ANDB NEW_PAGE_NO, #00001111B ;MASK NEW ONE...
ORB PORT1, NEW_PAGE_NO sAND LOAD IT IN

BR [CODE_ADDRESS] sBRANCH TO REQUESTED ROUTINE
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