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To reset some or all of the bits in a breakpoint register to don’t-care, use a command
with the form:

RESET break-reg [ channel-list]

If channel-list is included in the command, only those bits corresponding to chan-
nels in the list are reset to don’t-care, and any other bits retain their previous set-
tings. If no channel list is given, all 42 bits are reset in whatever groups contain
them.

The external signal SYO can be enabled as an input and as an output. As an input,
SYO halts emulation when it is set low (0) by an external device. To enable SYO as a
halt factor (input), include it in one of the forms of the GR or GO command,
discussed later in this section. To enable SYO as an output, use the command
ENABLE SY0O OUT. Both SY0 IN and SYO OUT are initially disabled.

Setting The Go-Register

To enable a combination of BR0O, BR1, and SYO IN as a halt condition, you can use
a set GR command of the form:

GR = halt-go-condition

The meta-term halt-go-condition means any one of the types of entry shown in
Table 5-15. Table 5-15 gives all the forms of halt condition as they are to be entered,
including the token TILL where applicable. The table contains all valid combina-
tions of the halt factors.

Note that the entry TILL BR is equivalent to BRO OR BR1. You cannot specify a
match on BRO AND BR1 simultaneously. The entry OR SYO enables a halt on either
SYO high or a breakpoint match.

With the form of the set GR command just given, any breakpoint registers named
must have received their settings from previous commands. The following form of
the GR command can be used to set andenable one or both registers.

GR =TILL match [OR match] [OR SYO0]

The meta-term match means one of the following two forms of entries:

mnemonic-match Any of the forms shown in Table 5-13 and Table
5-14.

numericl ON channel-list  Discussed above under Set Breakpoint
mask Register commands.

Both these forms have the same effect in the set GR command: the match given first
(after TILL) sets the designated bits in BRO, and any bits in that register not
specifically mentioned are reset to don’t-care; then the GR is set to show that BRO is
enabled. The second match(after OR) similarly sets and enables BR1. The entry OR
SYO was discussed above.

You can also enable BRO, BR1, and SYO IN by including them in a form of the GO
command. The form is:

GO [FROM address] [ halt-go-condition]

ICE-85



ICE-85

Command Language

Table 5-15. Halt Conditions in the GO-Register (GR)

GO-Register

hait-go-condition BRO  BRi BR  SYO s?v%

FOREVER
TILL BRO E
TILL BR1 E

TILL BRO OR BR1
TILL BR

TILL SYO E
TILL BRO OR SY0 E
TILL BR1 OR SY0 E

TILL BRO OR BR1 ORSY0
TILL BROR SY0

NOTE:
E = enabled
blank = not enabled
BR = BR0 OR BR1 (logical OR)

Where address is as discussed previously, and halt-go-condition is one of the entries
(including the TILL) shown in Table 5-15. For example, the single GO command:

GO FROM 3000H TILL BRO OR SY0

has the same effect as the pair of commands:

GR=TILL BROORSY0
GO FROM 3000H

You can also set and enable one or both breakpoint registers, and/or enable SYO,
with a GO command of the form:

GO [FROMaddress] TILL match [OR match][OR SY0]
The first match sets and enables BRO; the second (if present) sets and enables BR1.

To display the current setting of the GO-register, enter the token GR followed by a
carriage return. The halt-go-condition currently in GR is displayed. For example,
suppose you had previously entered the command:

GO TILL LOCATION AOFFH READ OR SY0

Now, if you enter the command GR, the following is displayed.

TILL BRO OR SY0

Note that the setting of BRO is not part of the GO-register setting. To display the set-
ting of a breakpoint register, enter the name of the register followed by carriage
return. The display shows the setting of any system of user-defined groups that have
at least one care bit (0 or 1) set; the setting of each group is displayed as a masked
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binary number. To display the setting given above for BRO, enter the command BRO
followed by a carriage return. The display obtained is the following; the parenthe-
sized remarks are not part of the display.

BRO: (Remarks)
ADDRH=10100000
ADDR=1010000011111111 (AOFFH)

DATA=11111111

ADDRL=11111111

STS=010 (READ)
DMUX=0 (LOCATION)

Any don’t-care bits in the groups are displayed as X.

Emulation Timer

An emulation timer is enabled when trace data is being collected. The timer can be
used to determine how long it takes ICE-85 to emulate a given segment of code. The
timer is a 2-MHz clock (i.e., counts are intervals of 500 ns), derived from the crystal
on the Control board.

With trace enabled, the timer starts when the GO command is entered, starting
emulation. The timer starts counting at the first T3 state of the first instruction
emulated.

The timer is reset to 0 (before starting to count) when the GO command is entered
with a FROM clause. If you want to reset the timer without changing the current
program counter, enter a command such as GO FROM PC.

The timer continues counting until the first match on breakpoint BRO, halting at the
instant the match is made. The timer halts on the first match on BRO, whether or not
BRO has been enabled to halt emulation.

After emulation halts, you can display the value of the timer in the current output
radix. The display command TIMER displays the low 16 bits of the timer value; the
command HTIMER displays the high 16 bits of the timer value. The tokens TIMER
and HTIMER can also be used as keyword references in commands and expressions
(see Table 5-8).

One common use for the timer facility is to estimate the deviation from real-time
speed that occurs when ICE-85 emulates from Intellec memory. Each bus access in-
curs several wait states when Intellec shared or unshared memory is used for user
program code. System speed degradation under these conditions is not a constant
percentage, since each instruction takes a different number of cycles and number of
bus accesses.

With the timer, you can measure the real elapsed time required to emulate a given
code sequence. The elapsed time can then be compared to the calculated time based
on the number of clock states in each instruction and the speed of the system clock.
Note that code mapped to user runs at real-time; the timer value for code mapped to
prototype memory is the real-time value.

The ICE-85 timer requires an initial run to initialize its operation at the beginning of
emulation or after a RESET HARDWARE command. Thus, you should run the
timer for some short period at the start of the emulation session, and discard this
value. The timer is now initialized. Further, the timer is derived from the crystal on
the Control board; the longer the emulation timed, the closer to the accuracy of this
crystal the timer becomes.
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Although the timer may halt when emulation halts, accuracy is preserved only when
a match on BRO is used to halt the timer. Note that if BRO contains all don’t-care
bits as initialized, the timer halts immediately after emulation starts; under this con-
dition, the timer value is meaningless.

GO Command
1)) GO [FROM address] [ halt-go-conditions]
(2) GO [FROM address] [TILL match [OR match] [OR SY0] ]
Examples:
GO
GO FROM 3000H

GO FROM .START TILL BRO

GO FROM 3000H TILL LOCATION AOFF READ OR SY0
GO TILL LOCATION AOFFH READ OR 11Y ON 1,2

GO FROM #56 TILL BR

GO

FROM

address

halt-go-condition

TILL

match

numeric
mask

channel-list

OR SYO

Command keyword that starts emulation, subject to the
current start and halt conditions.

Keyword introducing a starting address.

One of the following types of entries, to be used as the
starting address for the emulation.

numeric-constant

numeric-expression

status-register

processor-register

symbolic-reference

statement-reference

(mem-type address)

One of the types of entry (FOREVER or TILL-clause) shown
in Table 5-15.

A keyword introducing one or more match or halt conditions.

One of the two following forms of breakpoint register match
settings.

(1) mnemonic-match (Table 5-13)

® |

numeric
mask

ON channel-list

A numeric-constantor numeric-expressiorn; (see Chapter 4).
A masked-constant (see Chapter 4).

A list of channel numbers and/or channel group names,
separated by commas.

Low state on external signai SYO OR breakpoint match
enabled to halt emulation.
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Set GO-Register (GR) Command

1) GR = halt-go-condition
(2) GR =TILL match [OR match][OR SYO0]
Examples:

GR=TILL BRO OR BR1

GR=TILL SY0

GR=TILL BRWITH SY0

GR=TILL LOCATION AOFFH READ

GR =TILL LOCATION AOFFH READOR11YON 1,2

GR

halt-go-condition

TILL

match

numeric
mask

channel-list

OR SYO

Command token referring to the GO-register (halting
conditions for real-time emulation).

One of the types of entry (FOREVER or TILL-clause) shown
in Table 5-15.

A keyword introducing one or more match or halt conditions.

—

One of the two following forms of breakpoint register match
settings.

(1) mnemonic-match (Table 5-12)

2 | ON channel-list

numericl
mask

A numeric-constant or numeric-expression; (see Chapter 4).
A masked-constant(see Chapter 4).

A list of channel numbers and/or channel group names,
separated by commas.

Low state on external signal SYO OR breakpoint match
enabled to halt emulation.
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Display Real-Time Emulation Registers Commands

GR
break-reg [ channel-list)
Examples:
GR
BRO
BR1 31,32,DATA
BR
GR A command keyword that displays the content of the
GO-register (factors enabled to halt emulation).
break-reg One of the breakpoint registers BRO or BR1, to obtain a
display of the setting, or the token BR to display the settings
of both registers. The display includes only those groups that
have at least one care bit set (zero or one).
channel-list A list of channel numbers and/or channel group names,

separated by commas. When this entry is included, only the
settings of the bits corresponding to the channels in the list are
displayed.

Set Breakpoint Register Command

1) break-reg = match

2 break-reg channel-list = mask

numeric|

NOTE: Form (1) resets to don’t-care any channel bits in the register that
are not specified. Form (2) does not reset any channel bits that are
not included in the channel-list

Examples:
BR0O = LOCATION AOFFH READ
BR1=11YON1,2
BR0 1,2,STS =11000Y
break-reg The name of one of the breakpoint registers (BRO, BR1), or
BR to set both registers to the same match setting.
match One of the two following forms of breakpoint register match
settings.
(1) mnemonic-match (Table 5-12)
numeric .
) | mask I ON channel-list
numeric A numeric-constantor numeric-expressiomn, (see Chapter 4).
mask A masked-constant(see Chapter 4).
channel-list A list of channel numbers and/or channel group names,

separated by commas.
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RESET Breakpoint Register Command

RESET break-reg [channel-list)

Examples:
RESET BRO
RESET BR1 31,32,DATA
RESET BR
RESET Command keyword that resets its object to an initial state.
The reset state of any breakpoint register bit is X (don’t-care).
break-reg Either of the tokens BRO or BR1 to reset a single breakpoint
as named, or the token BR to reset both BRO and BR1.
channel-list A list of channel numbers and/or channel group names,

separated by commas. When this entry is included in the
RESET command, only the register bits in the list are reset,
and bits not mentioned retain their previous settings. If
channel-list is not included, all bits in the break-reg are reset
to don’t-care.

ENABLE/DISABLE SY0O OUT Commands

ENABLE SYOOUT
DISABLE SYO OUT

ENABLE SYOOUT Specifies that ICE-85 is to set external signal SYO low when
emulation halts, and hold it low until it is set high by an exter-
nal device.

DISABLE SYO OUT Restores SYO OUT to its initial condition.
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Trace Control Commands

ICE-85 can record the value of each of the channels in all system and user-defined
groups in a trace data buffer, during real-time emulation. The commands in this sec-
tion allow you to control the display of trace data, and specify conditions for en-
abling and disabling trace data collection during emulation.

The commands in this section are as follows.

Command Purpose Page

Set TRACE Display Mode Cause trace data to be displayed as frames, 5-84
cycles, orinstructions.

MOVE, OLDEST, NEWEST Set trace buffer pointer to entry to be 5-85
displayed.

PRINT Display one or more entries from the trace 5-86
buffer.

Set Qualifier Register Specify channel match setting to be recorded. 5-87

RESET Qualifier Register Reset channel match setting to match on every 5-87
frame.

Display TRACE Controls Display current TRACE Display mode, qualifier 588
register settings.

ENABLE/DISABLE Trace Enable or disable SY1 IN, SY1 OUT, and 5-88

Factors STOPTRACE.
Discussion

The ‘unit’ of emulation is the instruction . Each instruction executed represents one
or more machine cycles. Each cycle contains two frames: the first frame in each cy-
cle is the period of time during which the 8085 lines ADO through AD7 represent the
low address byte; the second frame in a cycle is the time period during which those
lines represent a byte of data. The frame is the ‘unit’ of trace data collection; trace
can be enabled or disabled on any given frame, or you can collect as many con-
secutive frames as the buffer will hold.

The buffer contains a maximum of 1022 frames, or 511 cycles, of trace data. Each
frame in the buffer contains the values of all the channels in all system-defined and
user-defined groups. The trace buffer pointer controls the display of data from the
buffer.

The buffer is cleared of data, and the buffer pointer reset to the ‘top’ (just before
earliest entry) after any command that changes the program counter. Commands
that change PC are the GO FROM and STEP FROM commands, and the Set Pro-
gram Counter command (PC = address). The buffer is initially empty.

During emulation (GO or STEP) any new trace data collected is appended to any
already in the buffer, and the most recent 1022 frames are retained in the buffer.
After the emulation halts, the buffer pointer is at the ‘bottom’ of the buffer, just
past the most recently collected frame.
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Trace Display Mode

The trace display mode controls the size of an entry to be displayed or located in the
trace buffer. An entry can be a frame, a cycle, or an instruction. The initial trace
display mode is INSTRUCTION. To set the trace display mode, use one of the
following commands.

TRACE = FRAME
TRACE =CYCLE
TRACE = INSTRUCTION

To display an entry from the buffer, move the pointer to the desired entry and enter
a PRINT command.

Moving The Buffer Pointer
The pointer movement commands are MOVE, OLDEST, and NEWEST.

The command OLDEST (followed by carriage return) moves the pointer to the top
of the buffer, in any trace display mode. The NEWEST command moves the pointer
to the bottom of the buffer.

The MOVE command has the following form:
MOVE [[+ | —] decimal]

The meta-term decimal means any numeric quantity; if no explicit input-radix is
given, ICE-85 assumes decimal radix. The value of decimal is the number of entries
between the current pointer position and the desired position. Movement in a plus
(+) direction is toward the bottom of the buffer; if neither (+) nor (-) is entered, a
downward movement is assumed as the default. Movement in a minus (—) direction
is toward the top of the buffer. The size of the move does not count the entry under
the pointer when the MOVE command is given.

For example, assuming FRAME mode, if the pointer is pointing at frame 100 and
you issue the command ‘MOVE 10’, the pointer is moved to point to frame 110.
Under the same initial conditions, if you issue the command ‘MOVE —10°, the
pointer is moved to point to frame 90. If decimal-number is larger than the number
of entries between the current pointer location and the bottom (for >+ ) or top (for
‘="), the pointer is moved only to the bottom or top, respectively. In short, you can-
not move the pointer outside the range of buffer locations.

If the MOVE command has no decimal number following it, ‘MOVE 1’ is executed.
The trace display mode in effect controls the size of each move. Under FRAME
mode, the command MOVE 10 moves down ten frames; under CYCLE, the same

command moves down ten cycles; under instruction, the same command moves
down ten instructions.

Displaying Trace Data

The PRINT command displays one or more entries from the buffer. This command
has the form:

PRINT [[+ / —] decimal}

The meta-term decimal was defined under the MOVE command.
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With (+4) or no sign, decimal entries lower (toward the bottom) than the current
pointer position are displayed. With (=), decimal entries above (toward the top) the
current pointer position are displayed. The command PRINT without a decimal
modifier is equivalent to PRINT 1 (one entry is displayed).

The PRINT command displays the number of entries requested, then moves the
pointer to point to the next entry just past the last one displayed. As an illustration,
the commands:

OLDEST
PRINT 10
PRINT 10

are equivalent to the commands

OLDEST
PRINT 20

The command PRINT ALL displays the entire trace buffer; PRINT ALL is
equivalent to the commands:

OLDEST
PRINT 1022

Figure 5-8 shows two instructions as they are displayed in each of the three trace
display modes. The headers shown are the ones displayed in the different modes.
The interpretation of the headers is given in Table 5-16.

Instruction Mode:

ADDR INSTRUCTION ADDR-S-DA ADDR-S-DA ADDR-S-DA ADDR-S-DA
1005: 382F RET 3881-R-DF  3882-R-36
1011: 36DF LXI H, 3883

Cycle Mode:
ADDR-S-DASD RW M
1005: 382F-E-C9 00 10 1
1007: 3881-R-DF 00 10 1
1009: 3882-R-36 00 10 1
1011: 36DF-E-21 00 10 1
1013: 36E0-R-83 00 10 1
1015: 36E1-R-38 00 10 1
Frame Mode:
A/D S DSD RW M
1004: 382F E 0 00 00 1
1005: 38C9 E 1 00 10 1
1006: 3881 R 0 00 00 1
1007: 38DF R 1 00 10 1
1008: 3882 R 0 00 00 1
1009: 3836 R 1 00 10 1
1010: 36DF E 0 00 00 1
1011: 3621t E 1 00 10 1
1012: 36E0C R 0 00 00 1
1013: 3683 R 1 00 10 1
1014: 36E1 R 0 00 00 1
1015: 3638 R 1 00 10 1

Figure 5-8. Trace Data Displays
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In INSTRUCTION mode, the frame number at the left of each line is the second
frame in the first cycle under that instruction. Each line of the display gives the ad-
dress of the instruction, the assembler mnemonic for the instruction executed, and
may show additional cycles (memory reads, for example) under the headers ADDR-
S-DA.

In CYCLE mode, the frame number at the left is the second frame in each cycle.
Each line contains the settings of the system (and user) groups produced by the cy-
cle. For example, the cycle displayed after frame number 1005 in Figure 5-8 shows
the opcode fetch for the RET instruction.

In FRAME mode, each line of the display is a frame as collected by ICE-85. Frames
where D (DMUX) = 0 are address frames; those with D = 1 show the byte of data ap-
pearing in the low-order byte of A/D. Thus, the complete opcode fetch shown on
one line of CYCLE mode takes two frames in FRAME mode; the corresponding
frames are 1004 and 1005.

Table 5-16. Trace Display Headers

Header Interpretation Radix

ADDR System group ADDR,; address channels 35 - 20, DMUX Hexadecimal
(ALE)=0.

INSTRUCTION Assembler mnemonic for instruction. None

DA System group DATA; data channels 27 - 20, DMUX Hexadecimal
(ALE)=1.

A/D Word formed from ADDRH, ADDRL when DMUX =0; Hexadecimal
ADDRH, DATA when DMUX =1.

S STS group (38 - 36), interpreted as follows. None
Display status gahansl;elsss
H HALT 0 0 0
w WRITTEN 0o o 1
R READ 0 1 0
E EXECUTED 0 1 1
o OUTPUT 1 0 1
1 INPUT 1 1 0

D System group DMUX. When DMUX = 1, DATA (27 - 20) Binary
group is valid; when DMUX = 0, ADDRL is valid.

SD System group SD; left bit = SID, right bit = SOD. Binary

RW System group RW; left bit = RD, right bit = WR. Binary

M System group MTH; M =1 if either breakpoint register Binary
matched in the previous frame.

user-groups Group-names defined by the user; each group-nameis  group-radix
truncated to the number of digits in the display for that given by

group.

IN-clause, or
Hexadecimal
(default)
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INSTRUCTION mode is the initial mode. Only one mode can be in effect at a given
time.

INSTRUCTION mode is useful for displaying a series of instructions. CYCLE
mode is useful for displaying individual read and write operations. FRAME mode is
useful for identifying the particular frame where some event (such as a breakpoint
match) occurred.

Note that trace data is always collected as frames; cycles and instructions are
reconstructed from the frames collected by the ICE-85 program. As discussed later
on in this section, trace collection can be enabled or disabled on a frame-by-frame
basis. When individual frames rather than complete cycles or instructions are
recorded, the reconstruction of these frames into cycles or instructions may produce
a meaningless display.

Trace collection is initially enabled on every frame when emulation is running. The
trace factors that can be used to control trace are as follows.

Trace Control Factors

The qualifier registers QRO and QR1 are identical to the breakpoint registers BRO
and BR1 in structure. Initially, both qualifier registers are set to all don’t-care bits.
Both qualifier registers are always enabled to control trace. When either qualifier
register matches on a frame (subject to the other trace factors to be discussed), that
frame is recorded in the buffer. The initial setting of both qualifier registers (all bits
don’t-care) matches on every frame. Note that setting just one of the two qualifier
registers to contain some zero or one bits, without setting the other register, has no
effect; the register with all don’t-care bits still qualifies trace on every frame.

Each of the two qualifier registers contains 42 bits corresponding to the 18 user
probe channels and the 24 processor channels. The bits are duplicated as necessary
to represent all the system-defined and user-defined channel groups. (Refer to Table
5-12 for a description of the channels and system-defined groups.)

Qualifier register bits can be set to O (zero), 1 (one), or X (don’t-care). A don’t-care
bit matches either a zero or a one in its corresponding channel.

ICE-85 maintains a pseudo-register, the Channel Status Register (CSR), that con-
tains the current actual value of all the channels. The CSR is updated after every
frame during real-time emulation. Each machine cycle represents two frames: the
first frame is the interval of time when the 8085 lines ADO through AD7 represent
the low address byte, and the second frame is the succeeding interval when those
lines represent a byte of data. On each frame during emulation, ICE-85 compares
the qualifier register settings with the CSR. If either qualifier register matches the
CSR on a frame, that frame is récorded in the trace buffer.

ICE-85 offers several ways to set the qualifier registers. The simplest way is to use a
command with the form:

qual-reg = mnemonic-match

The meta-term qual-reg means either of the tokens QRO or QR1, or the token QR to
set both qualifier registers to the same match setting.

The meta-term mnemonic-match means one of the forms shown in Table 5-17. Thé
entries in this table are explained in the following paragraphs.
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For many applications, the channels of interest in controlling emulation are the ones
contained in system channel groups ADDR, DATA, DMUX, and STS (refer to
Table 5-12). The forms of mnemonic-match give you short and simple ways to
specify settings for these groups.

A command such as QRO = HALT resets all bits in the named register to don’t-care,

then sets the three bits in system group STS to zeroes. This setting represents the
8085 HALT state.

Table 5-17. Mnemonic Match Conditions

System Channel Groups

Mnemonic-Match DMUX ADDR DATA sTS
HALT XY  XXXXH XXH 000Y
[LOCATION] address 0 address XXH XXXY
[LOCATION] address status 0 address XXH status
[LOCATION] address-mask 0 address-mask XXH XXXY
[LOCATION] address-mask status 0 address-mask XXH status
VALUE data 1 XXXXH data XXXY
VALUE data status 1 XXXXH data status
VALUE data-mask 1 XXXXH data-mask  XXXY
VALUE data-mask status 1 XXXXH data-mask  status

NOTE:

X =don’t-care digit in radix shown
Y = binary radix

H = hexadecimal radix

0 = zero (any radix)

1=o0ne (any radix)

Table 5-18. Status Group Bit Settings

Status STS Bits (Channels)
10/M(38) S1(37) S0(36)
HALT 0 0 0
WRITTEN 0 0 1
READ 0 1 0
EXECUTED 0 1 1
QUTPUT 1 0 1
INPUT 1 1 0

To match on an address, use one of the four forms of mnemonic-matchthat uses the
token LOCATION. The forms of address are the ones discussed previously in this
section.

The meta-term address-mask is a masked-constant. A masked constant is a number
containing one or more don’t-care digits. In binary radix, each X digit represents
one bit; in octal radix, each X digit stands for three adjacent bits; in hexadecimal
radix, each X digit represents four adjacent bits.
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The meta-term status means one of the types of entries shown in Table 5-18. If no
status is specified, the three bits in STS are set to don’t-care, and any action involv-
ing the address(or data, discussed later on) produces a match.

The token LOCATION may be omitted from the command. If neither LOCATION
nor VALUE is entered, LOCATION is assumed as the default, and the first value
given is treated as an address or address-mask.

To specify a match on a DATA value, use one of the forms of mnemonic-match
that include the token VALUE. The meta-term data is identical to address in the
forms it can take, but is a one-byte quantity. The meta-term data-mask is likewise
identical in form to address-mask , and the meta-term status is as shown in Table
5-17.

Here are a few examples of setting qualifier registers using LOCATION and
VALUE.

To match any access to location 3000H, you can enter:
QRO = LOCATION 3000H

Or you can simply enter:
QRO = 3000H

since the token LOCATION is the default.

To match one a memory write to location 3000H, you can enter:
QR1 = LOCATION 3000H WRITTEN

To match on a memory read from any location in the range from 3000H to 30FFH,
you can enter:

QRO = LOCATION 30XXH READ
To match on any frame in which DATA value 11H occurs, enter:
QR1=VALUE 11H
To specify a match on any data value read from any input port, enter:
QRO =VALUE XXH INPUT
Two points to remember when using this form of the Set Qualifier Register com

mand are: :

(1) Anytime you use LOCATION, VALUE, or HALT, ICE-85 resets all 42 bits in
the named qualifier register to don’t-care, then sets the DMUX, DATA,
ADDR, and STS bits as specified.

(2) An address match includes a match on DMUX = 0, and a data match includes
a match on DMUX = 1.

In addition to the command forms involving LOCATION, VALUE, and HALT,
ICE-85 offers two ways to set individual bits and specific groups directly. One way
to do this is to use a command of the form:

numeric

qual-reg = mask

l ON channel-list
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The meta-terms in this command form are as follows.
qual-reg QRO or QR1, or QR to set both registers to the same match value.

numeric Commonly, a numeric-constant or numeric-expression. Generally,
any of the forms of operand.See Chapter 4 for details.

mask A masked-constant (see Chapter 4).

channel-list A list of channel numbers and/or channel group names, separated
by commas; see channel group commands earlier in this chapter for
details.

The channel list tells ICE-85 which bits in the register to set. If a channel group is in-
cluded in the list, the channels assigned to that group are set in the order they appear
in the group. ICE-85 ‘decomposes’ the included group into its channels, then inserts
those channels into the list at the place in the list where the group was named.

The channel list can contain a maximum of 16 channels.
!

The last (rightmost) channel bit in the list receives the value of the least significant
bit in the numeric or mask . Succeeding channel bits in the list are then set to cor-
responding bits in the numeric or mask in right-to-left order. If the numeric or
mask represents fewer bits than there are channels in the list, the rightmost channel
bits in the list are set to their corresponding bits in the numeric or mask, and the re-
maining channel bits in the list are set to zero. If the numeric or mask contains more
bits than there are channels in the list, the channel bits are set from right-to-left until
all have received values; the extra leftmost bits are lost.

Any bits in the qualifier register whose corresponding channels are not included in
the channel list are reset to don’t-care by this form of the Set Qualifier Register
command.

For example, suppose you are monitoring two signals from your prototype with user
probe channels 1 and 2, and you want trace to run whenever both signals are high (1)
simultaneously. You can use the following command to set this condition into QRO.

QRO=11YON 1,2

All the other bits in QRO except those corresponding to channel 1 and 2 are reset to
don’t-care as a result of this command. Note that in order to record only those
frames in which the match on channels 1 and 2 occurs, QR1 must be set to some set-
ting other than don’t-care; setting both registers to the same match value also pro-
duces this result.

The last form of the Set Qualifier Register command differs from the two previous
forms in that it does not reset any other channels or groups to don’t-care. The form
is:

., _ | numeric
qual-reg channel-list = mask |

All the meta-terms in this form have been discussed previously.

With this form of the command, only the qualifier register bits corresponding to the
channels in channel-list receive new values from the numeric or mask. Any qualifier
bits (or groups) whose corresponding channels are not included in the channel-list
retain whatever setting they had before this form of the command was entered.
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To reset some or all of the bits in a qualifier register to don’t-care, use a command
with the form:

RESET qual-reg [channel-list]

If channel-list is included in the command, only those bits corresponding to chan-
nels in the list are reset to don’t-care, and any other bits retain their previous set-
tings. If no channel list is given, all 42 bits are reset in the qual-reg.

To summarize trace control as discussed so far, trace data is collected on any frame
when emulation is running AND either qualifier register matches.

The other two trace factors are STOPTRACE and SY1 IN. These two factors can be
combined to turn trace on and off, given that emulation is running and one of the
qualifier registers matches.

STOPTRACE is initially disabled. To enable this factor, use the command
ENABLE STOPTRACE. To disable it after it has been enabled, enter the command
DISABLE STOPTRACE. When STOPTRACE is enabled, a match on either of the
two breakpoint registers BRO or BR1, at any time during the emulation, halts trace
data collection. STOPTRACE halts trace until something else restarts it; in other

-words, trace halts when the breakpoint matches but does not restart on later frames,

even though the breakpoint does not match on those later frames. STOPTRACE
does not apply to single-stepping.

External signal SY1 can be enabled as an input to ICE-85 from an external device.
This trace factor is called SY1 IN. When SY1 IN is enabled, trace is forced by setting
SY1 high via the external source; emulation must be running, and one or both
qualifier registers must match, to allow SY1 IN to force trace. In other words, SY1
IN can force trace over STOPTRACE, but not over the lack of a qualifier register
match. SY1 IN is initially disabled. To enable this factor, enter ENABLE SY1 IN.
To disable it again, enter DISABLE SY1 IN.

Independent of SY1 IN, you can use the same signal as an output by entering the
command ENABLE SY1 OUT. SY1 OUT then is set high by ICE-85 whenever trace
data is being collected. To disable it again, enter DISABLE SY1 OUT. SY1 OUT is
not a factor in controlling trace.

The operation of the trace control factors can be summarized in the following logic
equation.

T=E-Q-[(ST+ST-B)+(S1+S1-S1H)]

NOTE

The instruction mode of trace is not guaranteed to work properly if you are
setting the QR with anything but don’t cares or if you are using an
oscillating SY1 when it is enabled.

Where:

= Logical AND (higher precedence than OR)
= Logical OR

= Trace data is collected.

= Emulation is running.

= One or both qualifier registers match on the frame.

= STOPTRACE is not enabled.

= STOPTRACE is enabled.

B_ = Neither breakpoint register has matched since emulation began.
S1 =SY1 INis not enabled.

S1 =SY1 INis enabled.

S1H = SY1 INis high.

nwom-—- + -
UJI_‘_'JO

5-83



Command Language ICE-85

Set TRACE Display Mode Command

TRACE = FRAME
CYCLE
INSTRUCTION
Examples:
TRACE = FRAME
TRACE = CYCLE
TRACE = INSTRUCTION
TRACE A command keyword indicating that the mode of display for
trace data is to be set.
FRAME A function keyword indicating that data in the trace buffer is to
be displayed frame by frame.
CYCLE A function keyword indicating that data in the trace buffer is to

be displayed by machine cycles. One machine cycle is equivalent
to two frames.

INSTRUCTION A function keyword indicating that data in the trace buffer is to

be displayed by instructions. Each instruction is equivalent to
one or more machine cycles.
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MOVE, OLDEST, and NEWEST Commands

MOVE [ [ +/ —] decimal]

OLDEST
NEWEST
Examples:
MOVE
MOVE +6
MOVE -11
OLDEST
NEWEST
MOVE A command keyword that moves the buffer pointer one or more
entries forward (toward the most recent entries) or backward
(toward the earliest entries). An entry is a frame, cycle, or in-
struction, depending on the TRACE mode in effect.
+ A unary operator specifying a forward movement. Plus is the
default.
- A unary operator specifying a backward movement.
decimal A number, evaluated in decimal radix (if no explicit suffix is
given), that gives the number of entries to be included in the
MOVE.
OLDEST A command keyword that moves the pointer to the earliest entry
in the buffer.
NEWEST A command keyword that moves the pointer to the latest entry
in the buffer.
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PRINT Command

(1) PRINT ALL
(2) PRINT [[+/~] decimal]

Examples:
PRINT
PRINT ALL
PRINT +5
PRINT 5
PRINT —-10

PRINT A command keyword calling for a display of one or more entries
from the trace data buffer. The entries are displayed as frames,
cycles, or instructions, depending on the current trace mode.

ALL A function keyword indicating that the entire trace buffer
contents are to be displayed.

+ A unary operator directing the display of decimal entries below
(entered later than) the current buffer pointer location. See
DISCUSSION for details. Plus is the default.

- A unary operator directing the display of decimal-number
entries above (entered earlier than) the current buffer pointer
location. See DISCUSSION for details.

decimal A numeric constant, evaluated in decimal suffix, giving the

number of entries to be displayed.
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Set Qualifier Register Command

(1)  qual-reg = match
, numeric
(2) qual-reg channel-list = mask |

NOTE: Form (1) resets to don’t-care any channel bits in the register that are not
specified. Form (2) does not reset any channel bits that are not included in
the channel-list.

Examples:
QRO = LOCATION AOFFH READ

QR1=11YON 1,2
QR01,2,STS =11000Y

qual-reg The name of one of the qualifier registers (QR0O, QR1), or QR to
set both registers to the same match setting.

match One of the two following forms of qualifier register match
settings.

(1) mnemonic-match (Table 5-17)

© Ifn”a’;’lfml ON channel-list
numeric A numeric-constant or numeric-expression; (see Chapter 4).
mask A masked-constant (see Chapter 4).
channel-list A list of channel numbers and/or channel group names,

separated by commas.

RESET Qualifier Register Command

RESET qual-reg [ channel-list]
Examples:

RESET QR11, 13,15

RESET QR
RESET Command keyword restoring its object tb a reset condition.
qual-reg QRO or QRI to reset one or more bits in a single qualification
register, or QR to reset one or more corresponding bits in both
qualification registers.
channel-list A list of channel group numbers (1 to 42), and/or channel group

names, separated by commas. When channel-list is included,
only the bits in the breakpoint or qualification register cor-
responding to the channels in the list are reset to ‘don’t-care’. If
no channel-list is included, all bits in the breakpoint or qualifica-
tion register are reset to ‘don’t-care’.
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Display Trace Controls Commands

TRACE

qual-reg [ channel-list)

Examples:

TRACE
QRO
QRt, 31,32

TRACE

qual-reg

channel-list

A command keyword that displays the current TRACE mode (F
for FRAME, C for CYCLE, I for INSTRUCTION).

The name of one of the two qualification registers QRO or QR1,
to display the qualification setting of that register, or the token
QR to display the settings of both registers. The display includes
only those groups that have at least one care bit set.

A list of channels or channel group names, separated by
commas. When a channel-list is given, the settings of those
channels are displayed as a single masked number.

ENABLE/DISABLE Trace Factors Commands

| ENABLE
DISABLE

Examples:

SY1IN
SY10UT
STOPTRACE

ENABLE SY1 OUT
ENABLE STOPTRACE
DISABLE SY1 IN

ENABLE

DISABLE

SY10UT

SY1IN

STOPTRACE

A command keyword that activates its object as a controlling
factor for trace.

A command keyword that cancels the effect of its object on
trace.

A keyword clause that, when enabled, sets external
synchronization line SY1 high whenever trace is running.

Enables SY1 as an input to force trace when SY1 is set high by
an external source.

A function keyword that, when enabled, causes trace to stop
when either of the two breakpoint registers (BRO, BR1) has
matched the state of the 42 channels since emulation began.
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Single Step Emulation Control Commands

During single step emulation, the emulation processor performs the user program
instructions under the control of the single step commands. The commands in this
section permit you to specify the starting address where single stepping is to begin,
and to specify and display the control conditions for halting processing and return-
ing control to the console for further commands.

The commands in this section are as follows.

Command Purpose Page
Set Condition-Register Set match for halting single stepping. 5-96
SR command Enable or set and enable condition registers to 597

halt single stepping.

STEP command Begin single step emuiation. 5-98
Display Single Step Display STEP-register and condition register 5-99
Controls ) settings.
ENABLE/DISABLE Enable or disable or enable automatic display. 5-100
DUMP
Discussion

The single step control commands tell ICE-85 where to start single step emulation
and where to halt single stepping.

To initialize for emulation, you map the locations in prototype and Intellec memory
that are to be accessible to ICE-85, and load your program code into mapped loca-
tions. After the code has been loaded, ICE-85 initializes for emulation as follows.

e The program counter (PC) is loaded with the address of the first executable
instruction in your program.

e The STEP-register (SR) is set to FOREVER. The setting of SR identifies the
combination of factors that are enabled to halt single stepping. The setting
FOREVER means no factors are enabled.

e The condition registers (CRO, CR1, CR2, and CR3) are cleared and disabled.

e The parameter, COUNT, that controls the maximum number of single steps to
be executed is ignored until loaded with a specific value.

¢ Automatic display is disabled.

Now you can begin single stepping by entering the command STEP, followed by a
carriage return. At the command STEP, the following occurs.

® Single stepping begins with the instruction at the address that is in the PC; this is
the first executable instruction in your program after initialization.

¢  Emulation will continue until you press the ESC key, or until a fatal error
occurs (see Appendix B for error messages).

Now, if you press the ESC key, the following happens.
e ICE-85 completes executing the current instruction.

e Emulation halts with PC set to the address of the next instruction to be
executed.

¢ The message EMULATION TERMINATED, PC = nnnnH is displayed. The
value of PC displayed is the address of the next instruction to be executed.

e The message PROCESSING ABORTED is displayed, acknowledging the user
abort (ESC key).
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This is the simplest case of starting and stopping of single stepping. Whenever the
STEP-register is set to FOREVER, you can enter the command STEP to start single
stepping at the current PC address, and press the ESC key to halt emulation.

Instead of starting single stepping at the address currently in the PC, you may
specify a new starting address. There are two ways to do this. You can set the PC
directly to any desired address with a command of the form PC = address, then
enter the STEP command to start emulation at that address. Or you can specify the
starting address as part of the STEP command; this form of the STEP command is
as follows.

STEP [FROM address]
The meta-term address means any one of the following types of entries.
numeric-constant A number in any input-radix.

numeric-expression A numeric expression is evaluated to give the address (see
Chapter 4 for the forms of numeric-expressionand numeric-
constant).

status-register Any of the keywords for ICE-85 status registers shown in
Table 5-8. The content of the named register becomes the ad-
dress.

processor-register Any of the keywords for 8085 processor registers shown in
Tables 5-4 through 5-7. The content of the named register
becomes the address.

symbolic-reference  Any of the three forms of symbolic reference shown in Table
5-11. The symbol table value corresponding to the named
symbol is used as the address.

(mem-type address) In the STEP command, an address such as (WORD 1000)
causes the content of location 1000H to be used as the ad-
dress. The parentheses must be used to enclose this type of in-
direct reference.

Statement- Either of the forms of statement-reference shown in Table
reference 5-11. The address of the first instruction generated by that
source program statement is the address used.

For example, to start single stepping with the instruction at location 3000, you could
enter:

PC = 3000H
STEP

Or, you could enter:
STEP FROM 3000H
The effect is the same either way.

Instead of accepting the default halting condition FOREVER, you can specify that a
match on one or more of the condition registers is enabled to halt single stepping.

There are four condition registers, named CR0O, CR1, CR2, and CR3. Each register
can be loaded with a logical condition that can be used to halt stepping. To set a con-
dition register to halt stepping, enter a conditional expression that represents a
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desired-halt condition into the register with a set condition register command. Then
enablethe register by including it in a SR command or in a TILL clause in the STEP"
command itself.

Initially, all condition registers are set to don’t-care conditions. This setting does not
cause a halt.

ICE-85 provides several ways to set the condition registers. The simplest way is to
use the Set Condition-Register command. It has the form:

condition-register = conditional-expression

The Set Condition-Register command sets a condition registerto the conditional- ex-
pression given. One condition register can be set with one such command. Once a
condition register has been set, it can be enabled to control single-stepping by in-
cluding it in the STEP-register via a STEP or SR command. The Set Condition-
Register command does not affect the STEP-register.

The conditional-expression has the form:

content-reference relational-operator content-reference
numeric-constant
numeric-expression

Relational operators are as follows.
rel-op Meaning

= Is equal to

> Is greater than

< Is less than
>= Is greater than or equal to
<= Is less than or equal to
<> Is not equal to

The relational operator divides the conditional expression into a left side and a
right side.

The content-reference on the left side of the conditional expression can be any one
of the following.

*  memory-type address
s PORT port-name
®  processor-register

®  status-register

The term content-reference was chosen to describe the left side of the conditional
expression to emphasize that if a symbolic reference is used, it must be preceded by a
‘content-of” memory-type (BYTE, WORD, IBYTE, or IWORD). The memory or
port address of a content-reference is evaluated only once, whereas the content of
the addressed element is evaluated (examined) each time the condition is tested. The
condition is tested after every instruction executed under STEP. A keyword
reference such as PC on the left side refers to the contents of the hardware element
(the program counter in this case) each time the condition is tested.

The right side of the conditional expression can be one of the following.
e  Content-reference as described above.
e  Numeric-constant

e Numeric-expression
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The right side can be a reference to any system- or user-defined element, with or
without a ‘content-of’ modifier. If the right side begins with a keyword, the entry
must be a content-reference (not an expression). In this case, the condition refers to
the current contents of the named element each time the condition is tested.

The right side can be a numeric expression . The expression must not begin with a
keyword reference. Masked constants cannot be used . The expression is evaluated
using the content of any reference as it stands at the time the condition is specified in
a Set Condition-Register, SR, or STEP command. The evaluated result is then
treated as a constant value; you cannot change the condition by later changing the
content of one of the right side references in the original expression.

To enable any combination of CRO, CR1, CR2, and/or CR3 as a halt condition, you
can use a SR (set STEP-Register) command of the form:

SR = halt-step-condition

The meta-term halt-step-condition means any one of the types of entry shown in
Table 5-19. This table gives all the forms of halt conditions as they are to be entered,
including the token TILL where applicable. The table contains all valid combina-
tions of the halt factors.

Table 5-19. Halt Conditions in the Step Register (SR)
STEP-Register

Halt Condition COUNT CR3 CR2 CR1 CRO

FOREVER
COUNTn [E]
COUNT nTILL CRO [E] E
COUNT n TILL CRO AND/OR CR1 [E] E E
COUNT n TILL CRO AND/OR CR2 [E] E E
COUNT n TILL CRO AND/OR CR1 AND/OR CR2 [E] E E E
COUNT n TILL CRO AND/OR CR3 [E] E E
COUNT n TILL CRO AND/OR CR1 AND/OR CR3 [E] E E E
COUNT n TILL CRO AND/OR CR2 AND/OR CR3 [E] E E E
COUNT n TILL CRO AND/OR CR1 AND/OR CR2 AND/OR CR3 [E] E E E E
COUNT nTILL CR1 (E] E
COUNT nTILL CR1 AND/ORCR2 [E] E E
COUNT nTILL CR1 AND/ORCR3 [E] E E
COUNT nTILL CR1 AND/ORCR2 AND/OR CR3 [E] E E E
COUNT nTILL CR2 (E] E
COUNT n TILL CR2 AND/OR CR3 [E] E E
COUNT N TILL CR3 [E] E
COUNT n TILL cond-exp [E] E
COUNT n TILL cond-exp AND/OR cond-exp [E] E E
COUNT n TILL cond-exp AND/OR cond-exp AND/OR

cond-exp [E] E E E
COUNT n TILL cond-exp AND/OR cond-exp AND/OR

cond-exp AND/OR cond-exp [E] E E E E
Note: E = ENABLED; blank = not enabled.

[E] = COUNT n is optional and may be omitted from any of the above halt conditions
in the table. In this event COUNT = FOREVER.

The SR command can specify one or more conditional expressions to be loaded into
the condition registers. The first such expression is loaded into CRO, and the second,
third, and fourth expressions (if present) are loaded into CR1, CR2, and CR3,
respectively. In a given SR command, you can specify either the CR’s to be enabled,
or the conditions to be loaded; the two forms cannot be combined in one SR com-
mand.

Each condition register holds a single conditional expression. AND takes
precedence over OR.
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The STEP-register includes both the COUNT clause and the TILL clause as halting
conditions for single-step emulation. With the SR command, you can change or
delete either or both of these clauses.

The initial state of the STEP-register is FOREVER. With this setting, the STEP
command starts single-stepping, and continues until the user presses the ESC key or
performs a hardware reset.

The COUNT clause establishes one condition for halting. The number n(following
COUNT) is evaluated to a decimal number; single-stepping halts after that number
of instructions has been executed, unless some other condition causes an earlier halt.
In other words, the COUNT condition is implicitly OR’d with any other conditions
given in the command. If STEP is entered with a TILL clause and no COUNT, then
COUNT is set to FOREVER.

The TILL clause can include up to four condition registers (as previously set) or up
to four conditional expressions. Each new TILL clause overrides any previous TILL
clauses. If a STEP command is entered without a TILL clause, the conditions
previously stored in the STEP-register are used. You cannot mix conditional expres-
sions and condition registers in the same TILL clause.

Each of the four condition registers (CRO, CR1, CR2, CR3) can contain a condi-
tional expression. When the state described by the combination of active condition
registers becomes true, with AND > OR in precedence, single-step emulation halts
after completing any instruction currently being executed.

Like the breakpoint registers used to control real-time emulation, each condition
register must be both set and enabled to control single-step emulation. The SR and
Set Condition-Register commands set the condition registers; the second form of the
STEP command (with TILL cond-reg) enables the condition registers it names; the
third form of the STEP command (with TILL cond-exp) both sets and enables one
or more condition registers.

The halt conditions shown in Table 5-19 may also be set through the use of the STEP
command. The STEP command causes ICE-85 to emulate your program at a single
step or several steps at a time. Additionally, any conditions given in COUNT and
TILL clauses are loaded into the STEP register for use by later STEP commands.

The operation of the STEP command parallels that of the GO command. The com-
mand can specify both a starting address and one or more halting conditions. Under
STEP, trace data can be displayed after each instruction; refer to the ENABLE
DUMP command for details on this feature of the STEP operation.

The STEP command has the general form:
STEP [FROM address] [ halt-step-condition]

When the FROM clause is included, the value of address is loaded into the PC to
start the single-step emulation. If the FROM clause is omitted, the current value of
PC is used as the starting address.

The COUNT clause and any other conditions for halting single-step emulation
(FOREVER or TILL clause) constitute the STEP-register.

The initial state of the STEP-register is FOREVER. With this setting, the STEP
command starts single-stepping, and continues until the user presses the ESC key or
performs a hardware reset.

The STEP command can specify up to four condition registers to be enabled. Each
condition register holds a single conditional expression, as discussed previously.
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Another form of the STEP command gives one more more conditional expressions
to be loaded into the condition registers. The first such expression is loaded into
CRO, and the second, third, and fourth expressions (if present) are loaded into CR1,
CR2, and CR3 respectively. Any registers set with this form of the STEP command
are also enabled in the SR.

For example:

STEP FROM .START COUNT 33 TILL .CRT = 55 AND .PRT <.SAM OR WORD.AA
>FFFFH AND BYTE. SAVE < E2H

In this event, the contents of the condition registers are as follows:

CRO: .CRT =55

CR1: .PRT< .SAM

CR2: WORD.AA > FFFFH
CR3: BYTE.SAVE <E2H

The display STEP-register and display condition-register commands cause the
display of the current setting of the STEP register and the designated condition
register(s) respectively.

The SR and condition register display commands work exactly like the GR and
breakpoint register display commands. Suppose you set the STEP-register as
follows:

SR =COUNT 10 TILL PC=100 OR BYTE 1000 > AB

To display what you have done, enter the token SR followed by the carriage return.
You get the following display.

COUNT 10 TILL CR0O OR CR1
To get the full details, you must display CR0O and CR1.

*CRo0
PC=0100H

*CR1
BYTE 1000 > 00ABH

If you enter the token BR as a display command, both breakpoint register settings
are displayed, using the same format as for a single register.

By contrast, the condition registers must be displayed singly; the token CR is in-
valid.

You can enable the automatic display of register contents and trace data after each
instruction executed under single-step emulation. To enable this facility, use an
ENABLE DUMP command. The form of this command is:

partition
CALL
JUMP
RETURN

ENABLE DUMP

To disable this facility again, enter the command DISABLE DUMP.
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Under automatic display for single-step emulation, the trace data for the last in-
struction executed, and the contents of registers RA, RB, RC, RD, RE, RH, RL,
RF, PC, and SP are displayed after every single step. ENABLE DUMP turns this
facility on; DISABLE DUMP turns it off.

The optional entries following ENABLE DUMP are called selectors. As indicated
by the braces around them, each of the selectors may be used once in the command,
in any order, but none may be used twice. When DUMP is enabled with one or more
selectors, the information is displayed only when at least one selector was satisfied
by the last instruction (that is, the last instruction was a JUMP, CALL, or
RETURN, or the previous PC was between the bounds of partition).

Selectors from the previous ENABLE DUMP command are cleared by the next
ENABLE DUMP command, and thus are not cumulative from command to com-
mand. DISABLE DUMP also clears all selectors.

The command tokens ENABLE DUMP or DISABLE DUMP are required. Follow-
ing ENABLE DUMP, the selectors are optional.

Partition is specified in any of three formats, as follows.

expression (evaluates to a single address)

expression TO (range of addresses)
expression

expression (the first expression evaluates to the first address in the
LENGTH partition; the second expression gives the number of con-
expression tiguous address in the partition, including the first address.

Refer to the Memory Contents commands for more details on partition.

The CALL selector represents any of the following 8085 instructions.

CALL Call to routine

Ccondition Conditional call

PCHL Jump H and L indirect (move H and L to PC)
RSTn Restart

The JUMP selector represents any of the following 8085 instructions.

JMP Jump to address
Jcondition Conditional jump
PCHL Jump H and L indirect (move H and L to PC)

The RETURN selector represents any of the following 8085 instructions.

RET Return
Rcondition Conditional return
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condition-register = conditional-expression

Examples:

CRO=BYTE.CTR >55

CR1=PC=1EDH

CR2 =WORD.AA <>FFFFH

condition-register

conditional-
expression

One of the four condition registers(CR0O, CR1, CR2, or
CR3) used to bring about a halt in single-step emula-
tion.

The assignment operator.

An expression involving a relational operator , that
‘evaluates’ to true or false. Single-stepping halts when
the conditional expression becomes true. See DISCUS-
SION for details on forming conditional expressions in
this command.
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SR Command (Set STEP-Register)

(1) SR= FOREVER

(2) SR= [COUNT expr-10] [TILL cond-reg [ AND cond-reg]... &3]
OR

(3ySR= [COUNT expr-10] [TILL cond-exp [lAND cond—exp]... & 3]
OR

Examples:

SR =FOREVER

SR =COUNT 4

SR=COUNT33TILL BYTE.CTR > 55

SR = TILL CR0O AND CR1 OR CR2 AND CR3

SR =TILL PC=1EDH OR BYTE.CTR > 55 AND WORD.AA<FFH

SR A command keyword indicating that the STEP-register
setting is to be changed.

= The assignment operator.

FOREVER The initial setting of the STEP-register. When the
STEP-register is set to FOREVER, single-step emulation can
be halted only by external user abort (ESC key or hardware
reset).

COUNT A function keyword specifying a halt after expr-10
instructions have been executed. If COUNT is omitted, it is
implicitly set to FOREVER.

expr-10 A numeric constant or numeric expression representing the
maximum number of instructions to be emulated (executed)
under the current STEP command. The default radix for
evaluating expr-10 is decimal.

TILL A function keyword introducing one or more conditions for
halting single-step emulation (in addition to the COUNT
clause).

cond-reg One of the four condition-registers (CRO, CRI1, CR2, or

CR3) used to control single-step emulation.

AND Logical AND. Two conditions connected by AND must both
be true to halt single-step emulation.

OR Logical OR. When two conditions are connected by OR,
emulation halts when either condition becomes true.

. &3 A notational symbol indicating that cond-reg or cond-exp
can be repeated up to three times (a total of four conditions or
condition registers); separate conditions or condition registers
must be connected with AND or OR, where AND has
precedence over OR.

cond-exp A conditional expression. Emulation halts when the

condition becomes true. See DISCUSSION for details on for-
ming conditional expressions in STEP (and SR) commands.
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STEP Command

(1) STEP  [FROM addr] [FOREVER]

(2) STEP [FROM addr] [COUNT expr-10] [TILL cond-reg [IAND
OR

cond—regﬂ. ) .&3]

(3) STEP [FROM addr] [COUNT expr-10] [TILL cond-exp [IAND
OR

cond—exﬂ. . &3]

Examples:

STEP

STEP FROM 1FFFH

STEP FOREVER

STEP FROM 1FFFH FOREVER

STEP COUNT 4

STEP FROM .START COUNT 33 TILL BYTE .CTR > 55

STEP TILL CRO AND CR1 OR CR2 AND CR3

STEP TILL PC=1EDH OR BYTE.CTR > 55 AND WORD.AA<FFFFH FROM 1FFOH

STEP A command keyword that starts single-step emulation,
subject to the starting and stopping conditions given.

FROM A function keyword introducing the address where single-step
emulation is to begin.

addr A numeric constant, statement, or numeric expression that
evaluates to an address value, to be used as the starting ad-
dress for the single-step emulation.

FOREVER The initial setting of the STEP-register. When the
STEP-register is set to FOREVER, single-step emulation can
be halted only by external user abort (ESC key).

COUNT A function keyword specifying a halt after expr-10
instructions have been executed. If COUNT is omitted, it is
implicitly set to FOREVER.

expr-10 A numeric constant or numeric expression representing the
maximum number of instructions to be emulated (executed)
under the current STEP command. The default radix for
evaluating expr-10 is decimal.

TILL A function keyword introducing one or more conditions for
halting single-step emulation (in addition to the COUNT
clause).

cond-reg One of the four condition-registers (CRO, CR1, CR2, or

CR3) used to control single-step emulation.

AND Logical AND. Two conditions connected by AND must both
be true to halt single-step emulation.

OR Logical OR. When two conditions are connected by OR,
emulation halts when either condition becomes true.
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...&3

cond-exp

Command Language

A notational symbol indicating that cond-reg or cond-exp
can be repeated up to three times (a total of four conditions or
condition registers); separate conditions or condition registers
must be connected with AND or OR, where AND has
precedence over OR.

A conditional expression. Emulation halts when the condition
becomes true. See DISCUSSION for details on forming con-
ditional expressions in STEP (and SR) commands.

Display STEP Register Commands

SR

condition-register

Examples:

SR
CRO

SR

condition-register

A command keyword that calls for a display of the content of
the STEP-register.

One of the four condition registers CR0O, CR1, CR2, or CR3,
causing the setting of that register to be displayed.
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ENABLE/DISABLE DUMP Command

ENABLE DUMP partition
CALL
JUMP
RETURN

DISABLE DUMP

Examples:

ENABLE DUMP

DISABLE DUMP

ENABLE DUMP 100H

ENABLE DUMP 100H TO 200H CALL JUMP RETURN
ENABLE DUMP RETURN CALL

ENABLE

DISABLE

DUMP

partition

CALL

JUMP

RETURN

A command keyword causing its object (in this case
automatic display after single-step emulation) to become ac-
tivated.

A command keyword that cancels the operation of its object.

A function keyword for the automatic display of trace
information after each step of a single-step emulation.

A memory address or a range of contiguous addresses. If
partition is included, the DUMP is enabled when an address
in the range specified is accessed.

A function keyword representing a class of instructions. If
CALL is included, DUMP is enabled when one of the instruc-
tions represented by CALL is executed.

A function keyword representing a class of instructions. If
JUMP is included, DUMP is enabled when one of the instruc-
tions represented by JUMP is executed.

A function keyword representing a class of instructions. If
RETURN is included, DUMP is enabled when one of the in-
structions represented by RETURN is executed.
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External Call Commands
The External Call commands emulate or execute procedures located in mapped or
unmapped memory. The three commands differ in the assumed location of the call-

ed procedure, and the conditions they establish for the return from the procedure.

This section gives details on the following commands.

Command Page

CALL 5-103

ICALL 5-103

EXECUTE 5-103
Discussion

The CALL command emulates the called procedure, using the ICE-85
microprocessor in the umbilical cable to execute the instructions. This command
saves the current value of PC, and continues emulation from that address upon
return from the procedure. The second and third parameters of the command are
word-type parameters. If these parameters are passed, registers BC and DE are used,
destroying their earlier contents.

Breakpoints activated prior to the CALL command can halt emulation of the called
procedure. Trace data is collected, subject to its normal controls.

CALL thus enables you to insert emulation of a selected procedure at any point; all
pre-specified controls and displays apply to that emulation and to the continuation
of normal emulation upon return.

A common use is to simulate an external interrupt n, using a command CALL 8*n.
One use for this command is to answer questions such as: ‘““What if a certain type of
interrupt were to occur here? Would correct parameters be passed and acted on cor-
rectly? Does control return correctly, with appropriate flags set?’’.

The ICALL command executes the called procedure, using the 8080 microprocessor
in the Intellec system. The starting address given by address lies in Intellec shared
memory; the memory map is not used to determine the location. The procedure
must be loaded separately from the rest of the user program code. One or two addi-
tional word-type parameters may be passed; if they are present, Intellec 8080
registers BC and DE are used to hold them.

The EXECUTE command loads and emulates the procedure in the file entered. Two
address parameters may be passed, as discussed above. The value returned by the
routine in register HL is displayed. The procedure called by EXECUTE must have
start address 6FOOH, and must lie between 6FO0OH and 6 FFFH.

Other differences between EXECUTE and CALL are as follows. Under EX-
ECUTE:

1. Breakpoints and trace are disabled before emulation begins, and are restored to
their earlier condition after this emulation returns.

2. All registers are automatically saved before the emulation is started, and are
automatically restored when the procedure returns.

3. Emulation is halted upon return from the procedure, rather than continuing as
under CALL.
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5-102

The EXECUTE command can be used to access peripheral chips in the user system,
by writing a procedure to read or write the appropriate memory or I/0 locations.

The meta-term address means one of the following types of entries.

numeric-constant

numeric-expression

symbolic-reference

statement-number-
reference

processor-register

status-register

(mem-type address)

A single number in any input-radix. ICE-85 treats all numbers
modulo 65532 (64K); thus any number represents an address.

The forms for numeric expressions are presented in Chapter
4. The result obtained when the expression is evaluated
becomes an address modulo 64K.

The ICE-85 symbol table lists all symbols loaded with the test
program or defined by the user after program load. Cor-
responding to each symbol is a number that can be used as an
address.

The ICE-85 statement number table gives the address of the
first instruction generated by the statement with the
designated number.

The name of one of the 8085 processor registers (refer to
Hardware Register commands, page 5-31).

The name of one of the ICE-85 status registers (see Hardware
Register commands). The content of the named register
becomes the address.

A memory content reference with a form such as BYTE
(WORD 1000) represents an indirect reference. The content
of the address or address-pair inside the parentheses is treated
as the address for the mem-type outside the parentheses.
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External Call Commands

1 CALL
1 ICALL address [(address|, address])]

(2) EXECUTE :drive:filename [(address|, address])]

Examples:

CALL 0500H

CALL 0500H (1000H)

CALL 0500H (1000H, 2000H)
ICALL F6FF (F710H, F7TFAH)
EXECUTE :F1:TEST

CALL A command keyword initiating a call to a procedure in user
(prototype) memory, to be emulated.

ICALL A command keyword initiating a call to a procedure in
Intellec memory, to be executed.

EXECUTE A command keyword initiating a call to a procedure from an
external file to be emulated, and halting emulation upon
return.

address A numeric-constant or numeric-expression that evaluates to
an address value, the starting address for the called pro-
cedure.

:drive: An ISIS-II diskette drive number enclosed in colons (see
Utility commands).

filename An ISIS-II diskette filename (see Utility commands). The file

must contain an absolute object file which cannot be a main
module.
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APPENDIX A
ICE-85 KEYWORDS
AND THEIR ABBREVIATIONS

ACY .......... ACY
ALL............. A
AND ......... AND
ASCII......... ASC
BASE ......... BAS
BR............. BR
BRO........... BRO
BRI ........... BR1
BUFFERSIZE . . BUF
BYTE ......... BYT
CALL ....... CALL
CAUSE ....... CAU
COUNT..... Ccouy,C
CRO........... CRO
CRIl........... CR1
CR2........... CR2
CR3........... CR3
CY............. Ccy
CYCLE ....... CYC
DEFINE....... DEF
DISABLE ... ... DIS
DUMP ....... DUM
ENABLE...... ENA
EVALUATE...EVA
EXECUTE..... EXE
EXECUTED . EXE,E
EXIT.......... EXI
FOREVER..... FOR
FRAME ....... FRA
FROM ...... FRO,F
GO . ... G
GR............. GR
GROUP....... GRO
GUARDED ...GUA
H............... H
HALT ...... HAL,H
HARDWARE .HAR
17
IBYTE ...... IBYTE
ICALL...... ICALL
IE .......... ... IE

INPUT ........ INP
INSTRUCTION . INS
CTION......... INS
INTELLEC..... INT
I0O..........L. 10
IWORD....... IWO
JUMP ........ JUM
LENGTH. ... LEN,L
LIST........... LIS
LOAD ........ LOA
LOCATION ...LOC
1\ M5
Mé6............. M6
M7 ... M7
MAP ......... MAP
MASK ........ MAS
MEMORY ... . MEM
MOD......... MOD
MODULE ....MOD
MOVE ..... MOV,M
NEWEST .. .NEW,N
NOCODE ..... NOC
NOLINE ...... NOL
NOSYMBOLS. . NOS

NOVERIFY ... NOV’

OLDEST....OLD,O

ON ..., ON
OPCODE. ..... OPC
OR............. OR
OUT........ OUT,0
OUTPUT ...OUT,O
PC ... .. PC
PORT......... POR
PPC .......... PPC
PRINT....... PRILP
PSW.......... PSW
PY ..o PY
Qi Q,0
QR...ovnn. QR
QRO........... QRO
QRI........... QRI

RA.......... ... RA
RB............. RB
RBC .......... RBC
RC............. RC
RD............. RD
RDE.......... RDE
RE ............. RE
READ ...... REA,R
REGISTER .. REG,R
REMOVE ..... REM
RESET ........ RES
RETURN...... RET
RF ............. RF
RH ............ RH
RHL.......... RHL
RL ......... ... RL
SAVE ......... SAV
SHARED. . .... SHA
SID............ SID
SN ... SN
SOD .......... SOD
SP.............. SpP
SR.............. SR
STEP ........ STE,S

STOPTRACE ..STO
SUFFIX ....SUFFIX

SYO............ SYO
SYl............ SY1
SYMBOL...... SYM
TILL .......... TIL
TIMEOUT..... TIM
TO ..voveenn.. TO
TRACE ....... TRA
UNSHARED...UNS
UPPER ....... UPP
USER ......... USE
VALUE ....... VAL
WORD ....... WOR
WRITTEN .. WRI,W
Yoo Y
Z o Z
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APPENDIX B
ICE-85 ERROR CONDITIONS
AND RECOVERY

Error conditions encountered by the ICE-85 module cause numbered error messages
to print on your console.

Since commands are read on a line-by-line basis, the ICE-85 module will not flag
any error until after an entire line has been entered. When the first command error is
found, (except for C-series errors), command processing stops and the offending
line has no further effect on any internal variables: all program values remain un-
changed.

The following list of error messages is not complete, but does cover most foreseeable
possibilities for field errors as opposed to factory maintenance diagnostic messages.
Some possible error numbers have no associated error or message. Also not included
here are many messages which can come from ISIS; these are explained in the ISIS
Operator’s Manual. Any of several different error messages might result from faulty
memory boards or connections.

In some rare cases, the error number may be printed without its associated message,
asin:

ERR80: ?

This means an Error 80 was detected but some other problem prevented the ICE-85
from printing the message. Usually it means file INSERT.ERR was not on the
diskette that you invoked ICE-85 from.

Error numbers up through 7F are specifically hardware problems. ‘C’ series errors
(CO through CF) cause warning messages to be issued but command processing is
not halted.

ERR10:RSLTS BLK INACCESSIBLE

A bus timeout was detected on an attempt to write the results block or an in-
correct installation of memory boards.

ERR 11:XMIT BLK INACCESSIBLE

A bus timeout was detected on an attempt to read the transmit block or an in-
correct installation of memory boards.

ERR 21:COMMAND NOT ALLOWED NOW
The command code in the parameter block cannot be processed at this time.

Possibly an attempt was made to read register or data status during an emula-
tion. Otherwise this error indicates a hardware failure.

ERR 30:PGM MEMORY FAILURE

Data read back from program memory did not agree with data written.
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ERR 34:CABLE FAILURE
Cable diagnostic program detected a failure in the cable.

Check that the cable is oriented properly and connected properly at each end.

ERR 35:CONTROL CIRCUIT FAILURE

Control diagnostic program detected a failure in the control circuitry, or
found itself in an ambiguous situation.

An ICE-85 hardware error has been detected. The cause of the error is not
determinable. Try to reset the entire system.

ERR41:NO USER VCC
The user VCC is not present.

Power is off in the user system.

ERR 42:GUARDED ACCESS
Access was made to a guarded memory or 1/0 location.

In Interrogation mode, no read or write is done to a GUARDED location. In
Emulation, one or two (memory) cycles may have been executed before the
guarded state was invoked.

ERR 43:PROCESSOR NOT RUNNING
Either there is no clock or the READY line is still low.

ERR 80:SYNTAX ERROR

The word flagged is not one that is allowed in the current context.

ERR 81:INVALID TOKEN
The word flagged does not follow the rules for a well-formed token.

The line is ignored and you must re-enter your intended command. Check the
correctness of the syntax and variable-names used.

ERR 82:NO SUCH LINE NUMBER
The specified line number does not exist in the current module.

Perhaps it lies in another module or a different version of this one.

ERR 83:INAPPROPRIATE NUMBER

The value printed on the preceding line is not appropriate in the current con-
text.

Some contexts allow only certain numbers, as in the MAP command, e.g.
MAP 10 13 TO 17 is not permissible because IO blocks must start on multiples
of 8 in hexadecimal, e.g. 8, 10, 18, 20, ...

ERR 84:PARTITION BOUNDS ERROR

The partition values entered in a command are not correct. Either the left part
of the partition is greater than the right part or the values of the partition ex-
tremes are out of range in the current context.



ERR 85:ITEM ALREADY EXISTS

The symbol or group entered in a define command is currently defined in the
symbol table.

You may need to validate the current usage of this symbol in your program, or
perhaps merely use a different spelling to maintain the distinction.

ERR 86:ITEM DOES NOT EXIST
The item printed on the preceding line does not reside in the symbol table.

It may have been removed in an earlier test session, prior to saving the code, or
it may be in a change you haven’t inserted yet. Possibly you’ve loaded the
wrong version of your code.

ERR 87:DUPLICATE CHANNEL

The channel specified appears more than once in a channel list.

ERR 8F:NON-NULL STRING NEEDED
a null string was used where a non-null string is required.

Perhaps in initializing a memory partition, as in IBYTE 1 TO 5 = ¢, where
there is no character in the string between the single quotes.

ERR 90:MEMORY OVERFLOW

Memory requirements of all dynamic tables exceed the amount of memory
available.

In a 32K Intellec the symbol table can contain a maximum of about 900 two-
character symbols; fewer if they are more than two characters long. If some
symbols are no longer needed for debugging, use the REMOVE command to
make space. The code itself is unchanged by this.

ERR91:STACK OVERFLOW

This is probably due to an excessively complicated command, e.g. one with 20
parenthesis pairs.

ERR 92:COMMAND TOO LONG

Probably due to inordinate number of operators. Break it up into several
smaller commands. ‘

ERR 93:MODULE DOES NOT EXIST

Module specified does not exist in symbol table.

ERR 94:NON-CHANGEABLE ITEM

An attempt was made to change an item that may not be changed.

ERR 95:INVALID OBJECT FILE
File specified in a load command is not a valid object file.

Perhaps it is a text file, or a wrong extension such as PRGFIL.HEX or
PRGFIL.OBIJ for object file.
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ERR 97:EXCESSIVE DATA

The amount of data attempted to be inserted into a partition exceeded the size
of the partition.

The ncells in the partition were filled with the first ndata items supplied, after
which the data given was ignored.
ERR 98:MORE THAN 16 CHANNELS

More than 16 channels specified in a channel list.

ERR 99:EXCESSIVE ITERATED DATA

The amount of data to be repeated throughout a range of memory exceeds the
size of the buffer allocated to hold such data.

The limit is 128 decimal, e.g.,
BYTE1TO 256T =IBYTE4TO 131T

will work, using the right side twice but
BYTE1TO 256T =IBYTE1TO131T

will fail, being too large.

ERR SA:TOO MANY GROUPS

Number of groups defined by user may not exceed 36.

ERR9B:TOO MANY CHANNELS

Number of channels defined by user may not exceed 103T.

ERR9C:UNSUITABLE EXECUTE FILE
The file referenced in an execute command either contains code that is out-of-
bounds for the execute command or it is a main module.

ERR9D:LINE TOO LONG

Command line was longer than 122 characters.

WARN CO:UNSATISFIED EXTERNALS

The program just loaded contains externals which were not satisfied at link
time. The program was correctly loaded except for references to the unresolv-
ed externals.

WARN C1:MAPPING OVER SYSTEM

The user has modified the map so that part of his address spaces includes
either the ISIS system software or the ICE-85 module software.

This can later cause erroneous operation and undesirable results.

WARN C2:INSERT MISSING

An attempt was made to initialize the device whose generic device code number
is printed on the previous line but no device responded. A generic device code
is the first of four consecutive device codes reserved for a specific type of
device, in this case the ICE-85 module hardware.

This means the ICE-85 module hardware is not installed correctly or the hard-
ware module that is installed is not an ICE-85.



WARN C3:MULTIPLE INSERT

Two diagnostic devices have the same device code.

ERR E7:ILLEGAL FILENAME
The filename specified does not conform to a well-formed ISIS filename.

See ISIS manual for valid formulation and device labels.

ERR E8:ILLEGAL DEVICE
Illegal or unrecognized device in filename.

An invalid device lable was used, e.g. :DO: instead of :CO:, or something
unrelated such as :PQ: see ISIS manual for valid list.

ERR E9:FILE OPEN FOR INPUT
Attempt to write to a file open for input.

E.g. SAVE :CI:, a file pre-defined as console input.

ERR EA:FILE ALREADY OPEN

Attempted to open a file that was already open

ERR FO:NO SUCH FILE
The file specified does not exist.

Possibly a wrong or missing device label, as in typing :F2:FILE when you
meant :F3:FILE, or a file missing due to forgetting to copy it onto a new disk.

ERR F1:WRITE-PROTECTED FILE
Attempt to open a write-protected file for the purposes of writing data into it.

One of the system files, ISIS.DIR, for example, you must use a different
name.

ERR F3:CHECKSUM ERROR

A checksum error in a hex object file was encountered during loading. Either a
wrong or damaged file needing re-creation.

ERR F9:ILLEGAL ACCESS

Attempt to open a read-only file for the purpose of storing data (e.g. specify-
ing :Cl: as the list device) or a write-only file as a source of data (e.g. :LP:ina
load command).

ERR FA:NO FILE NAME

No filename specified for a diskette file (e.g. no filename following :F1:).

ERR FD:*“DONE” TIMED OUT

The device whose device code is printed on the preceeding line was invoked but
failed to return done within five seconds.

Possibly a command requiring such a long time, some missing memory, or
perhaps a hardware problem.
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ERR FE:“ACKNOWLEDGE"”’ TIMED OUT

The device whose device code number is printed on the preceding line was in-
voked but failed to acknowledge within 5 milliseconds.

Incomplete installation, faulty connections, or failed hardware.

ERR FF:NULL FILE EXTENSION

A file was specified so as to contain an extension, but no extension was
specified.

E.g. LOAD :F1:MYPROG.

with no extension typed after the period.



APPENDIX C
8085 CPU INSTRUCTIONS

oP oP oP oP OP orP
CODE| MNEMONIC |CODE}] MNEMONIC |CODE] MNEMONIC| |[CODE| MNEMONIC|CODE|MNEMONIC|CODE| MNEMONIC
00 NOP 2B DCX H 56 MOV DM 81 ADD C AC | XRA H D7 RST 2
01 LXI B,D16 | 2C INR L 57 MOV DA 82 ADD D AD | XRA L D8 RC

02 STAX B 2D DCR L 58 MOV EB 83 ADD E AE | XRA M D9 -

03 INX B 2E MVI L,D8 59 MOV EC 84 ADD H AF | XRA A DA | JC Adr
04 INR B 2F CMA 5A § MOV ED 85 ADD L BO | ORA B DB | IN D8
05 DCR B 30 SIM 5B MOV E,E 86 ADD M B1 ORA C DC | CC Adr
06 MVI B,D8 3 LXI SPD1s| 5C MOV EH 87 ADD A B2 ORA D DD | —

07 RLC 32 STA Adr 5D | MOV EL 88 ADC B B3 | ORA E DE | SBI D8
08 - 33 INX SP 5E MOV EM 89 ADC C B4 ORA H DF | RST 3
09 DAD B 34 INR M 5F MOV EA 8A ADC D B5 ORA L EO RPO

0A LDAXB 35 DCR M 60 MOV HB 8B ADC E B6 | ORA M E1l POP H
0B DCX B 36 MVI M,D8 61 MOV HC 8C | ADC H B7 ORA A E2 JPO  Adr
ocC INR C 37 STC 62 MOV H,D 8D| ADC L B8 CMP B E3 XTHL
0D | DCR C 38 — 63 MOV HE 8E ADC M B9 CMP C E4 CPO Adr
OE MVE C,D8 39 DAD SP 64 MOV HH 8F ADC A BA | CMP D E5 PUSH H
OF RRC 3A LDA Adr 65 MOV H,L 8G| SuUB B BB | CMP E E6 ANl D8
10 - 3B DCX SP 66 MOV HM 91 suB C BC | CMP H E7 RST 4
11 LXt D,D16 | 3C INR A 67 MOV H,A 92 suB D BD | CMP L E8 RPE

12 STAXD 3D DCR A 68 MOV LB 93] SUB E BE | CMP M E9 PCHL

13 INX D 3E MVI A,D8 69 MOV LC 94 SUB H BF | CMP A EA | JPE Adr
14 INR D 3F cMC 6A | MOV L,D 95 SUB L Cco RNZ EB | XCHG

15 DCR D 40 MOV B,B 6B MOV L,E 96 SUB M C1 POP B EC | CPE Adr
16 MVl D,D8 41 MOV B,C 6C | MOV LH 97 SUB A Cc2 JNZ Adr | ED | —

17 RAL 42 MOV B,D 6D | MOV L,L 98 SBB B Cc3 JMP  Adr | EE XRI D8
18 — 43 MOV B,E 6E MOV LM 99 SBB C C4 | CNZ Adr| EF RST 5
19 DAD D 44 MOV B,H 6F MOV LA 9A| SBB D C5 PUSH B Fo RP

1A | LDAXD 45 MOV B,L 70 MOV M B 9B SBB E C6 | ADI D8 F1 POP PSW
1B DCX D 46 MOV BM 71 MOV MC 9C SBB H Cc7 RST © F2 JP Adr
1C INR E 47 MOV B,A 72 | MOV MpD 9D| SBB L Cc8 RZ F3 [3]]

1D | DRC E 48 MOV C,B 73 MOV M,E 9E SBB M Cc9 RET Adr| F4 CP  Adr
1E MVI E,D8 49 MOV C,C 74 MOV MH 9F SBB A CA | )2 F5 PUSH PSW
1F RAR 4A | MOV C,D 75 MOV M,L AO| ANA B CB | — F6 | ORI D8
20 RIM 4B MOV C,E 76 HLT Al ANA C CC | CZ Adr| F7 RST 6
21 LXI H,Dl16 | 4C MOV CH 77 MOV MA A2 ANA D CD | CALL Adr| F8 RM

22 SHLD Adr 4D MOV C,L 78 MOV AB A3| ANA E CE | ACI D8 F9 SPHL

23 INX H 4E MOV CM 79 MOV AC A4 ANA H CF RST 1 FA | IM  Adr
24 INR H 4F MOV CA 7TA| MOV AD AS ANA L DO | RNC FB El

25 DCR H 50 MOV DB 7B MOV AE A6 ANA M D1 POP D FC | CM  Adr
26 MVI H,D8 51 MOV D,C 7C MOV AH A7| ANA A D2 JNC Adr| FD | —

27 DAA 52 MOV D,D 7D:f MOV AL AB} XRA B D3 | OUT D8 FE | CPl D8
28 — 53 MOV DE 7E MOV AM A9| XRA C D4 | CNC Adr| FF RST 7
29 DAD H 54 MOV DH 7F MOV AA AA| XRA D D5 PUSH D

2A | LHLD Adr 55 MOV D,L 80 ( ADD B AB{ XRA E D6 | SUI D8

D8 = constant, or logical/arithmetic expression that evaluates D16 = constant, or logical/arithmetic expression that evaluates

to an 8 bit data quantity. to a 16 bit data quantity

Adr = 16-bit address

ALL MNEMONICS © 1974, 1975, 1976, 1977 INTEL CORPORATION






INDEX

Accessory kit, 2-1

ACY, 44, 5-32

ADDR, 4-5, 5-56

Address, 5-40

ADDRH, 4-5, 5-56

ADRL, 4-5, 5-56

Algebraic operators, 4-3

ALL, 4-6, 5-86

Alphabetic characters, 4-3

Alphabetic summary table of ICE-85
commands, 5-3 thru 5-5

AND, 4-7

Automatic display, 5-100

BASE, 4-6, 5-15

Binary operators, 4-11
Block-name, 5-20
Block-partition, 5-20
break-reg, 4-5
Breakpoint registers, 4-5
BR, 4-5

BRO, 4-5

BR1, 4-5

BUFFERSIZE, 4-4, 5-34

CALL, 4-6, 4-7

CALL command, 5-101, 5-103

CALL selector, 5-95

Carriage return, 5-6

CARSI1 program listing, 3-9

CARS?2 program listing, 3-24

CAUSE, 44, 5-34

Change Group command, 5-3, 5-60

Change Symbol command, 5-3, 5-54

Channel group, 4-5

Channel group commands, 5-2, 5-55

Channel-list, 5-57

Channel Status Register (CSR), 5-55

Character set, 4-3

Command keywords, 4-6

Command-name, 4-6

Cond-reg, 4-5

Condition-expression, 5-96

Condition registers, 4-5, 5-96

Connector keywords, 4-7

Console input radixes, 5-12

Console output radix, 5-13

Constants, 4-10

Control board jumper pin
configuration, 2-2

COUNT, 4-7, 5-97

COUNT clause, 5-93

CRO, 4-5, 5-92, 5-96

CR1, 4-5, 5-92, 5-96

CR2, 4-5, 5-92, 5-96

CR3, 4-5, 5-92, 5-96

CTRLP, 5-6

CTRLR, 5-6

CRTL X, 5-6

CY, 44, 5-32
CYCLE, 4-6, 5-84
CYCLE mode, 5-76

DATA, 4-5, 5-56

DEFINE GROUP command, 5-3, 5-59

DEFINE Symbol command, 5-3, 5-50, 5-53

DELAY program listing, 3-10

Digits, 4-10

DISABLE, 4-6, 5-4

DISABLE DUMP command, 5-100

DISABLE SY0 OUT command, 5-74

DISABLE TIMEOUT command, 5-38

DISABLE Trace Factors command, 5-88

Display GROUP command, 5-3, 5-60

Display Memory and Port Contents
command, 3-4, 5-3, 5-46

Display Processor and Status Register
commands, 5-3, 5-36

Display Real-time Emulation Registers
commands, 5-3, 5-73, 5-99

Display Map status command, 5-3, 5-30

Display STEP Register commands, 5-99

Display Symbol Table and Statement-
Number Table commands, 5-3, 5-53

Display Trace Controls
command, 5-3, 5-88

DMUX, 4-5, 5-56

Dual auxiliary connector, 2-1

Dollar sign ($), 5-6

Double asterisk prompt, 5-6

DUMP, 4-6, 5-100

EMUL, 5-35

Emulation control commands, 3-4, 5-62
Emulation registers, 4-5, 5-62
ENABLE, 4-6

ENABLE DUMP command, 5-100
ENABLE SYO OUT command, 5-74
ENABLE TIMEOUT command, 5-38
ENABLE Trace Factors command, 5-88
Entering commands at the console, 5-6
ESC, 5-6

EVALUATE, 4-6

EVALUATE command, 5-4, 5-13, 5-16
EXECUTE, 4-6

EXECUTE command, 5-101, 5-103
EXECUTED, 4-7

EXIT, 4-6

EXIT command, 5-4, 5-9

Explicit input radix, 5-12

Explicit output radix, 5-13

Expr-10, 5-97

Expressions, 4-12

External call commands, 5-4, 5-101
External signal cables, 2-5

External trace module, 2-1

External synchronization lines, 5-35
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Filename, 5-7
Flag-name, 4-4
FOREVER, 4-7, 597
FRAME, 4-6, 5-84
FRAME mode, 5-76
FROM, 4-1, 4-2, 4-7
Functional keywords, 4-6

Generalized Development Cycle With
ICE-85, 1-6

Generalized emulation session, 1-8

GND, 5-35

GO, 4-6

GO command, 4-1, 5-4, 5-71

GO command example, 4-1

Go-reg, 4-5, 5-72

GO register, 4-5, 5-72

GR, 4-5, 54, 5-72

GROUP, 4-6, 5-59

Group-names, 5-57

GUARDED, 4-6

HALT, 4-7

Halt condition in the GO register, 5-69

Halt conditions in the STEP register
(SR), 5-92

HARDWARE, 4-6

Hardware installation procedures, 2-2

Hardware register commands, 5-1, 5-31

I-bit-name, 4-4

ICALL, 4-6

ICALL command, 5-101, 5-103

ICES85 command, 5-4, 5-9

ICE-85 adapter socket, 2-1

ICE-85 cable terminal assembly, 2-1

ICE-85 command language, 4-2

ICE-85 commands, 5-3

ICE-85 components, 2-1

ICE-85 control board, 2-1

ICE-85 functional block diagram, 1-4

ICE-85 installation procedures, 2-1

ICE-85 memory map, 5-18

ICE-85 metalanguage, 4-1

ICE-85 module, 1-4

ICE-85 module and interface cable, 2-1

ICE-85 mnemonics, 4-2

ICE-85 program, -5

ICE-85 software, 5-17

ICE-85 symbol tables, 5-17

ICE-85 trace board, 2-1

ICE-85 workspace, 5-17

Ideal grounding arrangement, 2-6

IE, 4-4

Implicit input radix, 5-12

IN, 4-6

In-circuit emulator, 1-1

INPUT, 4-7, 5-80

Input lines, 5-6

Input/output port segments for
mapping, 5-25

Installing external signal cables, 2-5

Installation procedure for Intellec
Series I, 2-2

Installation procedure for Intellec
Series I1, 2-3

INSTRUCTION, 4-6, 5-84

INSTRUCTION mode, 5-76

INTELLEC, 4-6

Intellec memory, 5-17, 5-18

Intellec Monitor, 5-17

Intellec Series I, 2-2

Intellec Series I1, 2-3

Intellec text editor, 1-5

Interrupt bits, 4-4

Introduction to the ICE-85, 1-1

ISIS-II software, 5-17

17, 44, 5-32

JUMP, 4-7
JUMP selector, 5-95

Keywords, 4-3

Line editing characters, 5-6
Line feed, 5-6

Line number references, 3-3
LIST, 4-6

LIST command, 5-4, 5-11
LOAD, 4-6

Load command, 3-5, 5-4, 5-10
LOCATION, 4-7, 5-65

MAP, 4-6

MAP /0 Ports command, 5-4, 5-29

MAP Memory command, 5-4, 5-19, 5-28

MAP Mode command, 5-4, 5-19, 5-27

Mapping Input/Output, 5-24

Masked constants, 4-10

Match-registers, 5-55

Match0O, 5-35

Matchl, 5-35

Memory and I/0 port mapping
commands, 3-2, 5-1, 5-16

Memory blocks for mapping, 5-19

Memory and Port Contents
commands, 5-1, 5-39

Mem-type partition, 5-41

Metanotation used in the manual, 4-13

Mnemonic match condition, 5-65

Mode keywords, 4-6

Module names, 4-8

MOVE, 4-6

MOVE command, 5-4, 5-76, 5-85

MTH, 4-5, 5-56

Mult-op, 4-11

M5, 4-4, 5-32

M6, 4-4, 5-32

M7, 4-4, 5-32

NEWEST, 4-6

NEWEST command, 5-4, 5-85

NOCODE, 4-6, 5-8

NOLINES, 4-6, 5-8

NOSYMBOLS, 4-6, 5-8

NOVERIFY, 4-6

Number base, 4-10

Number bases and radix
commands, 5-1, 5-12



Numeric characters, 4-3
Numeric constant, 4-10
Numeric expressions, 4-11

Object keywords, 4-6

OLDEST, 4-6

OLDEST command, 5-4, 5-85
ON, 4-7

OPCODE, 44, 5-34

Operands, 4-12

Operational control keywords, 4-7
Operators, 4-11

OR, 4-7

OUT, 4-6

Partition, 5-41

Pathname, 5-7

PC, 4-4, 5-32

Plus-op, 4-11

Port content references, 5-45
Precedence, 4-11

PRINT, 4-6

- PRINT command, 5-4, 5-76, 5-86
Program constant, 5-49
Program variable, 5-49
Prototype memory, 5-18, 5-19
PSW, 44, 5-34

Punctuation, 4-11

PY, 44, 5-32

QR, 4-5

QRO, QR1, 4-5

Qual-reg, 4-5

Qualification registers, 4-5, 5-82, 5-87

RA, 44, 5-32
Radix, 4-10
Radixes used in trace displays, 5-14

Radixes used in displaying Breakpoint and

Qualifier settings, 5-14
RB, 44, 5-32
RBC, 4-4, 5-32
RC, 4-4, 5-32
RD, 44, 5-32
RDE, 4-4, 5-32
RE, 4-4, 5-32
READ, 4-7
Real-time emulation control
commands, 5-2, 5-62
Reference keywords, 4-3
Register-name, 4-4
Register-pair-name, 4-4
Registers, 4-4
Relational operator, 4-11
Rel-op, 4-11
REMOVE, 4-6
REMOVE GROUP command, 5-5, 5-61
REMOVE Symbol command, 5-4, 5-54
Required and optional hardware, 2-2
RESET, 4-6, 5-5
Reset Breakpoint Register command, 5-74
Reset Hardware command, 5-37
Reset Map command, 5-30
Reset qual-reg command, 5-87
RETURN, 4-7

RETURN selector, 5-95
RF, 44, 5-32

RH, 44, 5-32

RHL, 4-4, 5-32

RL, 4-4, 5-32
RUBOUT, 5-6

RW, 4-5, 5-56

Sample ICE-85 Emulation Session, 3-1

SAVE, 4-6

SAVE command 5-5, 5-11

S-group-name, 4-5

SD, 4-5, 5-56

Segment-name, 5-24

Segment-partition, 5-24

Set Breakpoint Register
command, 5-5, 5-73

Set Condition Register command, 5-5, 5-96

Set GO Register (GR) command, 5-72

Set Input/Output Port Contents
command, 5-5, 5-48

Set Memory Contents command, 5-5, 5-47

Set or Display Console Input Radix
commands, 5-15

Set or Display Console Qutput Radix
command, 5-15

Set Processor Register command, 5-5, 5-37

Set Qualifier Register command, 5-5, 5-87

Set Trace Display Mode
command, 5-5, 5-84

SHARED, 4-6

SHARED memory, 5-17

SID, 4-4, 5-32

Single-step emulation control
commands, 5-2, 5-89

SN, 4-4, 5-32

SOD, 4-4, 5-32

SP, 4-4, 5-32

Special characters, 4-3

Special tokens, 4-11

SR, 4-5

SR COMMAND, 5-5, 5-97

State keywords, 4-6

Statement numbers, 4-9

Status flags, 4-4

Status group bit settings, 5-80

STEP, 4-6, 5-90

STEP Command, 5-5, 5-90, 5-98

Step-reg, 4-5

Step register, 4-5, 5-93

STOPTRAUCE, 4-6, 5-88

STS, 4-5, 5-56

SUFFIX, 4-6, 5-15

SYMBOL, 4-6

Symbol table and statement number
commands, 5-1, 5-49

Symbolic references, 3-3, 4-7, 5-50

Symbolic references and statement number
references, 5-51

Symbols, 4-7

Sync cables, 2-1

Sync-line, 4-5

Synchronization lines, 4-5, 5-35

System defined channel groups, 5-56

System grounding, 2-5
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System grounding for Intellec Series I, 2-6

System groups, 5-56
SYO, 4-5, 5-35
SY1, 4-5, 5-35

Terminators, 5-6

TILL, 4-7, 5-68

Tokens, 4-3

TRACE, 4-6, 5-76, 5-84, 5-88

Trace control commands, 5-2, 5-75

Trace display commands, 3-5

Trace display headers, 5-78

Traffic Light Controller program flow
chart, 3-8

Unary operators, 4-11
UNSHARED, 4-6

UNSHARED memory, 5-18, 5-19
UPPER, 4-4, 5-34

USER, 4-6

User names, 4-7

User group names, 4-9, 5-56
Utility commands, 5-1, 5-7
uo, 4-5, 5-56

Ul, 4-5, 5-56

U2, 4-5, 5-56

VALUE, 4-7, 5-65
WRITTEN, 4-7

Z,4-4,5-32

8-bit registers, 4-4

8085 CPU functional block diagram, 1-2

8085 interrupt mask, 5-32

8085 processor channels and system-
defined group names, 5-56

8085 1-bit registers, 5-32

8085 8-bit registers, 5-32

16-bit registers, 4-4, 5-32
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