Pasr Trm: Macwnr L asowor

snuTaane,

&

{
<,

N
X
<N
N
S
General Memory Organization

pargqyoad Apatgs SULDLIL 10 EIRGLISIPRY - WX SN0 sy sl oo AQEIEAE 21 4(0d

- ]



PrRESEMp S

We have previously seen that the Saturn microprocessor has 20-bit
address registers and canthus address as many as 2™ memory elements.
Since these basic memory elements are nibbles, the HP 48 can address
1"Mega-nibble,” which is 512 Kb (Kilobytes). This memory space is divid-
ed into 5 parts:

« ROM: This contains all programs used by the [square
roots, cunvetracing, beep, etc.). This memory micdified,
and has a size of 256 Kb.

« |0 RAM: This 64-nibble memory area is LIEEI:I&:ESS’[I‘IB HF 48
peripherals (infrared receivertransmitte !:raen, etc.). The
/0 RAM is acteally part of the ROM a.

+ Builtsin RAM: This is where all is stored [(programs,
vanables alarms, etc.). The size s memory area is 32 Kb.

* Plug-in card ports (2 ) Eachnf@ can contain 1 cardof up to

128 Kb.
Mofice, however, thatifynutnta{tr&imum amount of possible memony
fwith two 128 Kb cands install sultis 334 Kb, which is 32 Kblanger
than what the: Satum micro ris capable of addressing.
To overcome this pn HF 4B uses a technique called bank-
switching. Bank-switchi igns two distinct memory areas to the same

address, with one wauﬁty over the other. This higherpricrity mem-
ory is visible, the btherss *hidden.” If you want to access the hidden mem-

ory, you must n ure the visible memory, to give it another address.
The hidden rea is then accessible.
i
In order to mi Ze acoess time, the only thing that should be stored in the
hidden ‘ll is data that is infrequently used. The HP 48 stores
the autostest routines, error messages, etc.)
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The HP 48 memory is therefore in one of two states:

+ The standand state, where the built-in RAM occupies the memory
area from #70000h to #TFFFFh (see Figure 1 opposite).

+ An information access state where the built-in RAM is displaced to
address #F0000h. The HP 48 is in this state when i
editor (see Figure 2).

The mini-editor permits easy access to this second state, and
thus allows access toall the memaory contents of the r. Touse this

mini-editor, enter the manual auto-test (by pressing 1=L[x1]), then
press the [ +1 key. This editor uses one lingof n to display 16
nibbles of memony at the cument address. The g commands may

yr S
« [B1, 011 [2],..[2] [A].. ges the value at the

cument address (to be used with ),

« Movement commands:
- By#1000h with [T1]
- By#100hwith [x]
- By#ihwith [+]

« Sernal port output co

- By#10000h with
acoessing pre-defined memory areas:
G RAM) by [EMTER]

J8h (Port 2) by [DEL 1
LEMWSLOG data) by [+-—1
(screen area) by [ 1-%]

g screen [ 4]

B Emute the: machine language program be ginning at the current
gimss: [EVYAL 1 (to be used with caution!).
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For the HP 485X, when viewing the plug-in card contents, these contents

appear at memony locations #B0000h and #C0000h, atthough they ae
reconfigured to form a continuous memory area when used normally by

the machine.
#00000h [ Beginning of ROM : 256 nibbles
#00100h [ 1O RAM B4 nibbles
#00140h | Confinuation of ROM 458432 nibbles
#70000h | Builkin RAM 65536 nibbles
#80000h | Port1 Plogiin 262144 nibbles
#CO0D0Oh | Port 2 cards, 262144 nibbles
#100000h A,
Figure 1: HP 48 m&nmﬂi state
&°

H0O0000h T 356 nibbles
#00100h B4 nibbles
001 40h 573968 nibbles
#B0000h 262144 nibbles
#C0000h 196608 nibbles
#FODOON 65536 nibbles
#100000

- HP 48 memory, information access state

L
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To communicate with its peripherals, the HP 48 uses, among other
methods, a special memory area called the /O RAM. This 64 nibble area
is a way to exchange data with the outside world. By reading and writing

to this area, it is possible to send commands or receive data from the 5
peripherals. :
3
In the following pages, the /O RAM will be described bit by ing tables B
in the form shown below. Inthese tables, bit 3 is the most sig- E
nificant bit, and bit 0 is the least significant. ;E
» =
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#00100h
#00101h
#00102h
#00103h
#00104h
#00105h
#0071 06h
#00107h
#00108h
#00105h
#00104N
#0010Bh
#0010Ch
#00100h
#O010ER
#0010Fh
#00110h
#OO0111h
#00112h
#00113h
#00114h
#00115h
#00116h
#00117h
#001 18h
#001 18h
#00114R
#0011Bh

#0011Ch

#0010
001

Bit3 Bit 2 Bit 1 BitO
D Left in
Screen contrast
CRC calculator

ﬁs 232C Output

R in mem]
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Left Margin

The left margin is coded with 3 bits and therefore may have a value from
Oto7. Itcan be used for scrolling the main screen portion (evenything but

the menu bar). For example, setting the left margin to 1 shi SCTeen
contents one pixel to the left To use the left margin pro ill need
to understand the right margin and the address of the scr p, both

of which are described later. Q

"
Display %‘

Setting display to 0 turns off the screen disg efiing it to 1 reactivates
it. Interestingly, turning off the screen dea 2 the keyboard, and ac-
celerates the machine by about 13%. Thisigbecause the screen bitmap
is inmemory: ifthe screenis off, there 1‘ Emory access each time the
screen is updated. With this small burderidifted from the bus, exchanges
between the microprocessor and mefpory can be done more quickly, and
=0 program execution will be faster™The program FAST (see the Library

of Programs | uses this ieve rapid calculations.
&

(=
een Contrast

The screen contrast i ded with & bits (the most significant bit being at

#00102h). Then ntrast can be adjustedto 32 levels. However,
only the values to #13h are accessible by pressing LOM1-L+1]
and COM]-[-1 program CONTRAST (see the Library of Pro-

grams | uses this ess to adjust the contrast from software.

L

13, PO RAM 165

| ERINANE

‘peniggoad Apxds SO 0 wnngLsIpEy - Woysigmos e ding o sjgenear S0 404



CRC Calculator

The HP 48 uses checksums to verify the integrity of data (seeChapterd ).
In order to obtzin this value rapidly, 3 hardware circuit s used for the
calculation. This circuit reads the infomation going between i -
cessor and memony and calculates the comespondi %c
Redundancy Code). K

To calculate the CRC of an object (just as the fi i does ), set
the four nibbles to zero (nibbles #00104h to #D01 then read the
nibbles of the cbjectinguestion. The CRC of that ghjegh will then be found
in nibbles #00104h to #00107h. '\

This process must not be interrupted, soy disable intemupts while
the calculation is taking place (using the instruction INTOFF ).
Dron't forget to re-enable interrupts whe Iculation is finished (using
the assembly instruction IHTON).

Because these four nibbles are changing, they are very useful
for generating rmndom numbers i ing language program. As the
CRC value is a function of nibtl d from memory, you can read a
peeudo-random number (for e, the clock, the address of the stack
end, the amount of free , etc.), then read the pseudo-random

number contained at

PDF files available on hip/sossaccourhiscom - Redistribution or mimoring strictly prehibiked.
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Battery Test

The nibbles #D0108h and #0010%h are used for testing the HP 48's
batteries (main batteries as well as batteries for the plug-in cards in the
case of the HP 483X).

To begin the test, set bit 3 of nibble #00108hto 1 (by writi "the other
3 bits being 1, 0, and 0, respectively). Then, read the

#D0108h. Each of the bits of this nibble indicates t te-0f one of the
batteries of the HP 48:
+ [fbit3 of #D0108h is 1, the plug-in ca ﬂ:rpurtz'rsmak;
+ |f bit 2 of #00108h is 1, the plug-n camd for port 1 is weak;
+ |fbit 1 of #00108h is 1, the HF 48's ries ane weak;
+ |f bit O of #0010&8h is 1, the main igs ane very weak.
Mote that the HP 48°s internal batte reads the nibble #00108h
many times (§). If one of these rea ns a 1, then the battery is de-
clared weak.
When you finish the testing, farget to change bit 3 of #00108h back

to O (by wiiting 2 #4h to # '

nnunciators

The annunci N;h * busy, etc.) each have 2 states controlled by one
bit |1==howing, showing). Bit 3 of #0010Ch determines whether
any of the anndnc will be showing (O=none showing, 1=showing,
according to/thesk clive states).

L
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