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Appendix B

Octal Definitions

Binary numbers are converted to either hexadecimal or octal numbers for dis-
play, depending on the current radix setting. This section describes binary to
octal conversion. For a description of binary to hexadecimal and octal to
hexadecimal conversion, see Appendix C.

The following table shows binary to octal conversion.

BINARY NUMBER OCTAL DIGIT

000
001
010
011
100
101
110
111

NG W N e O

Each 8-bit byte is displayed as three octal digits as shown below. The octal
numbers lie in the range 000 to 377 for binary numbers in the range 00000000 to
11111111,

00 000 000

» L——Least significant digit (0-7)

Middle octal digit (0-7)

Most significant octal digit (0-3)

Since there are only eight bits in a byte, the most significant octal digit only
represents two bits and is therefore displayed as 0 to 3. If you inadvertantly enter
the octal digits 4 through 7 as the most significant digit, the most significant two
bits will be interpreted in modulus 4. That is to say, entering the octal digits 4
through 7 will cause MTR-90 to interpret the digits as 0 through 3, respectively.
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Also note that 16-bit numbers, such as memory addresses and certain register
contents, are made up of two eight-bit binary numbers. The two groups of
eight-bit numbers can be represented by two groups of three octal numbers in the
range of 000 to 377. This representation of 16-bit binary numbers is known as
offset octal or split octal. Where the current radix setting is octal, split octal is
used consistently for displays of 16-bit numbers.

Split octal should not be confused with octal. For example:

11 111 111 11 111 111 A 16-bit binary number

N A R

3 7 7 3 7 7 Split octal representation (377 377)
‘1 111 111 111 111 1]11 A 16-bit binary number
1 7 7 7 7 7 True octal representation (177777)

The lower representation shows true octal representation of a 16-bit binary
number. True octal representation is rarely used in standard Zenith Data Sys-
tems software. Occasionally, you will see split octal numbers printed avith a
decimal point separating the upper and lower bytes. For example:
377.377
Hi byte Low byte

Note that 001.000 follows 000.377.



140 ’ Monitor MTR-80

Appendix C

Hexadecimal Definitions

If the radix setting is hexadecimal, all display addresses are given in hexadeci-
mal. The following table shows binary to hexadecimal conversion.

BINARY NUMBER HEX DIGIT

0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
1111

ME O OW P O 0N DU WO

Each byte is displayed as two hexadecimal digits as shown below. Hexadecimal
numbers lie in the range 00 to FF for binary numbers 00000000 to 11111111.

0000 0000

Least significant hex digits (0-F)

Most significant hex digits (0-F)
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Converting Split Octal to Hexadecimal

To convert a split octal number to hexadecimal, first convert the split octal
number to binary. In split octal representation, each of the two bytes of a
sixteen-bit number are converted independently to octal. Thus, the most sig-
nificant split octal digit only represents two bits. The following illustrates the
conversion to binary of the split octal value 377.377:

3 7 7 3 7 7
| | | 11
11 111 111 11 111 111

Having converted the split octal number to binary, regroup the bits into nybbles,
then convert to hexadecimal. For example:

11 11§31 111 11 11 ! 1 111
S, —— e ~ o’ ——.
1111 1111 1111 1111

F F F F



142 l Monitor MTR-90A

Appendix D

SW501 Switch Settings

DIP Switch SW501, located on the lower right of the Z-89/90 CPU logic circuit
board, incorporates eight individual bits (0-7) which may be set to either one or
zero. These switch settings perform the following functions:

SWITCH SECTION
76543210

XXXXXX00
XXXXXX01
XXXXXX10
XXXXXX11-

1

XXXX00XX-
XXXX01XX-
XXXX10XX-
XXXX11XX-

TXXX0XXXX-

XXX1XXXX-

XX0XXXXX-
XX1XXXXX-

X0 XXXXXX-
X1 XXXXXX-

0 XXXXXXX-
1 XXXXXXX-

DESCRIPTION

Selects the device located at port 07CH (174Q). The set-
tings of these two sections are:

Hard-sectored 5.25-inch disk

H/Z-47

H/Z-67 hard disk/floppy

No device

Selects the device located at port 078H (170Q)). The set-
tings of these two sections are:

Soft-sectored 5.25-inch disk

H/Z-47

H/Z-67 Winchester disk-floppy

No device

Determines whether the primary boot device is at port
07CH (174Q) or at 078H (170Q). The port not configured as
primary becomes the secondary device.

Primary boot from device at 07CH (174Q)

Primary boot from device at 078H (170Q)

Disables/enables memory diagnostic on power up.
Initiate memory test on power up
Disable memory test on power up

Sets console (H/Z-19) baud rate.
Sets console baud rate at 9600
Sets console baud rate at 19,200 (not currently supported)

Selects type of boot process
Normal boot (normal)
Auto boot on power up or reset (not recommended)

oL@
- L2

o 02
<>

oD

=
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Appendix E

CPU Jumpers

MEMORY JUMPERS

The memory decode ROM is located at U517. An older ROM (#442-42) allowed
foramaximum or 48K of memory. A newer ROM allows for up to 64K of memory.
Memory jumpers should be set as follows:

Older CPU boards have four jumpers.

When you are using the old ROM (#444-42):

Jj501 1]502 JJ503 504
16K 0 0 o 0 {or B)
32K 1 0 0 0 (or B)
64K 0 1 0 0 (or B)

When you are using the new ROM (#444-66):

16K 0 0 bl 0 (or B)
32K 1 0 * 0 (or B)
48K 0 1 o 0 (or B)
64K* 1 1 ** 0 (or B}

* Requires WH-88-16 Accessory Board

** A jumper is required between the center pin of JJ503 and pin 17 of P509 — or P4 of WH-88-16 (which
connects to pin 17 of P509). This jumper was permanently installed on some boards.
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Newer CPU boards have three jumpers.

They also have the newer decoder ROM, and the jumper wire is part of the
circuit foils. These boards should not be used with the old ROM (#444-42).
The jumpers are set as follows:

Jj501 Jj502 JJ503
16K 0 0 0 (or B)
32K 1 0 0 (or B)
48K 0 1 0 {or B)
64K 1 1 0 {or B)

SECONDARY ADDRESS DECODER — U516

MTR-90 requires the use of IC #444-83 at location U516 on the left-hand side of
the CPU circuit board. Four nearby jumpers (Jj505, ]JJ506, JJ507, and Jj508 on
older units; or JJ504, JJ505, JJ506, and JJ507 on newer units) must be set as

follows:
Older Units JJ505 JJ506 1J507 JJ508
Newer Units JJ504 J}505 JJ506 J1507

it ee—— e dewev——

1 * 1 1 (or B)

* MTR-90 requires a jumper (#134-1158) from the center pin of JJ506 (or JJ505) to pin 14 of P508.





