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OUTLINE

The ERX318 is an in — circuit emulator for developing and evaluating hardware and software
of microprocessor products.

The ERX318 has automated most of the true debugging procedures for development. For example,
there is the auto — breakpoint function that sets breakpoints in all instruction steps with symbols
by downloading a program : batch and macro functions that enable up to 10 - level nesting:
stub function that realizes subroutines substitution and 1/0 simulation. In addition, the ERX318
has the measurement functions such as performance and coverage analysis for improved product

quality.
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1.1 Configuration
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List of fixtures
a.0One ERX Pod e.One in — circuit probe cable
b.One external probe f. Two connecting cables
c.One ERice Diskette g.Two internal boards

d.One bus cable

NOTE
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1.2 General specification

Probe box
Size
Weight

In — circuit probe

External probe

Usage temperature

Preservation temperature
Ambient temperature

1.3 Emulation Function

1.3.1 Applicable CPU

MC68000 (8MHz
(8MHz
(8MHz
MC68010 (4MHz
(4MHz

to
to
to
to
to

85 (H) x 220 (W) x 316 (D)

3.00 Kg

500 X 500 mm

500 mm

0°C to 35T

Specification

12.5MHz)
16.67TMHz)
16.67MHz)
12.5MHz)
12.5MHz)

1.3.2 Emulation memory function

Capacity of emulation memory

Memory space

Emulation memory specification unit

Mapping types

- 10 °C to 55 °C
30% to 85% (without dew)

Dual in line
PGA

PLCC (Option)
Dual in line
PGA

256K bytes

16M bytes

4K bytes
Read — only memory
Read /write memory
User memory
Nonexistent memory

mm

(RO)
(RW)
(US)
(NO)

NOTE
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1.3.3 Event Trigger function

e B s S—

Range of address space
Range of data
Status types

Pass count range

Number of events
Sequential specification
External trigger specification

1.3.4 Break function

Break function
Step break function
Map state break functions

1.3.5 Real — time trace function

Capacity of trace memory

Trace data widths
Address width
Data width
Status width

Auto — start function

Auto — stop function

e

vent stop function

NOTE

Up to 64K bytes/64K — byte boundary
Up to 16 bits
Memory read, memory write, memory access,
Inturrupt Acknowledge
16 bits
Four blocks
Four level (Max)
level trigger [C High level
Low level
edge trigger [ Positive edge
Negative edge

Stops in — circuit state

Stops after one instruction is executed
Function that stops emulation when data
is written in the read — only (mapped)
memory area or when the non — existent
memory is accessed.

8191 — word storage

23 bits

16 bits

7 bits

Starts trace simultaneously when emulation starts
Stops trace simultaneously when emulation stops
Stops trace if an event occurs

The delay cycle function that sets a trigger in
a definite cycle after an event has occurred is
also available.

3 1. SPECIFICATION
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Freeze function Determines whether trace should be stopped
automatically when the trace memory is full or
the storage address counter should be rotated

Freeze break function Stops trace automatically and generates a break
signal when the trace memory is full

1.3.6 Coverage function

Coverage memory space 64 K bytes x 4 ch/64K — byte boundary
1.3.7 Performance function

Emulation time counter 48 bits

Measurement time counter :| 48 bits X 2ch
Measurement number counter

Resolution 1 ps
Error range +5%
Start function Starts measurement if an event occurs
Stop function Stops measurement if an event occurs

NOTE

1. SPECIFICATION 4
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2.1 System Configuration

Host systems
Bus interface oo s
IBM  PCAAT
Dggggﬂ card gEC PC - 8801
KI  RX - 120
. . Fujitsu FM - R

ERXJ08P for Z8O

=i
ERX318P for 68000,/68010 ERX328P for BOZB6P
64180
80186780185
£301 AT D26
‘ 68020
- Figure 2 —1 #9030 /

5 2. SYSTEM CONFIGURATION
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2.2 ERX318! Configuration

The common sections required for in — circuit emulation of a 16bit processor are mounted
in the ERX318L

The real — time trace, performance, and coverage functions operate in real time according
to the signals from the ERX318P.

The ERX318I is made up of two boards based on the Host extended bus specification.

The following block diagram shows the ERX318I configuration.

[ R
STORAGE CONTROL SVENT
REAL TIME l
STORAGE MEMORY |
- — Storage DATA
COVERAGE STATUS |
CONTROL
COVERAGE MEMORY I
A
4 ADDRES

P R e S—

PERFORMANCE CONTROL 4
e l = EVENT :
\ Figure 2 —2 J

NOTE

2. SYSTEM CONFIGURATION 6
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2.3 ERX318P Configuration

The ERX318P is the unit outside the Host mainframe. The control hardware specific to
the target processor is mounted in the ERX318P.

It contains the break sequence control, event control, emulation control, emulation memory
control, and memory and 1/0 access control programs and, the target probe.

The following block diagram shows the ERX318P configuration.

3 N

N T ——— 5%
CONTROL il

C— I U

—
e

<::__‘—'> EMULATION <::‘
CONTROL

NC® =WI20~De PR=WAIM

EMULATION
e, YV A (—

CONTROL

\ Figure 2—3 /

NOTE

7 2. SYSTEM CONFIGURATION
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5, ERX318 START D STOP_

— NOTE

3.1 Turning power on and off

3.1.1 Turning power on

When the in — circuit operation is not performed
(D Turn on the power switch of the host computer.
@ Start the ERX software.

When the in — circuit operation is performed
(0 Turn on the power switch of the host computer.
@ Start the ERX software.
@ Turn on the power switch of the target system.

3.1.2 Turning power off

If the in — circuit operation has not been performed
() Terminate the ERX software.
@ Turn off the power switch of the host computer.

If the in — circuit operation has been performed
I Turn off the power switch of the target system.
@ Terminate the ERX software.
@ Turn off the power switch of the host computer.

9 3. ERX318 START AND STOP
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3.2 Start and stop

3.2.1 File configuration
The basic file configuration contains the following three files :

a. ERX68K.EXE
b. ERX68K.HLP
c. ERX68K.MAC

EXE file ERX control programs
HLP file Contains ERX help messages
MAC file Loads macro when the control program is started.

This occurs only when the file name is the same as the control
program file name.

File name can be changed. If a file is to be renamed, the other basic files must
all be renamed. As a result, prompting default characters are changed automatically,

3.2.2 How to start

> program name [batch__name] < CR >

program__name : Specify the name of a file to be started.
batch__name : Specify the name of a batch job to be executed after start.
If batch name is omitted, batch processing is not executed.

If a macro file with the same name as program__name exists, macros are
loaded.

NOTE

3. ERX318 START AND STOP 10
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3.2.3 How to stop

>Q<CR>

Use the Quit command to stop ERX control software.
The @] + @ keys are registered for forceful stop.

NOTE

1 3. ERX3

-

ART

[
w

ND STCP

I
’
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3. ERX318 START AND STOP
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4, HANDL ING EACH UNIT

4.1 Interface connector

RTS connector (80Pin)
N

MEA connectar (60Pin)

. Figure 4 — 1 J

[RTS interface connector| Used for connecting ERX3181 and ERX318P.
It must be connected to the ERX318I RTS (R—901) port.

[MEA interface connector| Used for connecting ERX3181 and ERX318P.
It must be connected to the ERX318I MEA (R —902) port.

NOTE

13 4. HANDLING EACH UNIT
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4.2 Incircuit Connector

f
CPAL
Incircuit plug Al (30Pin)
CPA2
Incircuit plug A2 (34Pin)
Externsl connector
Drannnnnnnenns venssvnssios||| B ecE i rr i FEEEEE EEEEE E
CPB1
Incircuit plug Bl (30Pin)
CPB2
Incircuit plug B2 (34Pin)
\ Figure 52
Incircuit connector Incircuit socket
CPAl CSAl
CPA2 CSA2
CPB1 CSB1
CFB2 CSB2

Table 4 -1

[CAP1] [CPA2| [CPB1]| |CPB2| Connectors for connecting the in - circuit
4 - 1 indicates the correspondence between the connectors
and incircuit probe outlets. If a target system is not
connected,the incircuit probe need not be connected.

|[External connector] Connector for connecting the external probe

NOTE

Connect the in — circuit probe surely. If connection is abnormal, The ERX may

be damaged.

4. HANDLING EACH UNIT 14
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4.3 Incircuit Probe

{ h
l.-—— CSA2,/CBS2 (34Pin)
—— CSAl1/CBS1 (30Pin)
mark (34Pin)
[—] CSB2 (34Pimn)
ey —
- CSAl (30Pin)
CSAl (30Pin)
w Incorcuit socket
L @YU plug Incircult probe
Figure 4 -3 J
Incircuit connector Incircuit socket
CPAl CSAl
CPA2 CSA2
CPB1 CSB1
CPB2 CSB2

[CSA1] [CSA2| [CSB1] [CSB2|

Table 4 -2

Connector for connecting ERX318P for 68000 mainframe.
Table 4 -3 indicates the correspondence between the
connectors and incircuit probe outlets.

If the target system is not connected, the incircuit probe
need not be connected.

NOTE

Connect surely. If connection is abnormal, The ERX may be damaged.

15 4. HANDLING EACH UNIT




Incircuit Emulator

4.4 External Probe

Ground

[Event trigger output]

[Emulation qualification|

' N
GND i
@ Plack
%\
ExtEvent (OUT) __1. Tl \\
Py gl [ Red /
ExtE N) y
Xt u-v:lwa' . Blue /
Easbvent (NI e
Uevel)
- Figure 4 — 4 4
GND : Ground
Ext.Event (QUT) : Event trigger output
EMU.QFY : Emulation qualification
Ext.Event (IN, edge) : Event edge trigger input
Ext.Event (IN, level) : Event level trigger input

Connect to the ground line of the target system.

When the event trigger condition is met, a low TTL level
signal is output.

This function can be used for output of triggers of
instruments such as a logic analyzer and a synchronous
scope.

Trigger output can be controlled by the Triggsr command.

While The ERX is emulating, a high TTL level signal is
output. While emulation is stopped, low level signal is
output.

Unnecessary signals can be discarded by entering this
function in an instrument such as logic analyzer.

4. HANDLING EACH UNIT
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|Event edge trigger inputl Event edge trigger can be input in the event function

from outside hardware. If event level trigger input is used.
this cannot be used.
Input can be controlled by the Evsnt command.

[Event level trigger input| Event level triggers can be input in the event function
from outside hardware.
If event edge trigger input is used, this cannot be used.
Input can be controlled by the Evsnt command.

17 4. HANDLING EACH UNIT
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4. HANDLING EACH UNIT
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5. CPU ENULATIO0N FUNCTIONS

5.1 Probing Target System
5.1.1 125MHz version

(1) Address bus

(: A
Veo
L8244
‘D
‘D
S 10k
A O R A A
A22 > 1000 A22
(o o]
Vee
L5125 <
< 10kQ
A23 AAA- A23
D 1000
T_I
FRX TARGET SYSTEM
- Figure 51 ~
(2) Data bus
( R
Veo
L5245
<
S 10kQ
Do 16 16 Do
' \\ D A\ A'A'Av '
DI 1002 D1
O
’17 ERX TARGET SYSTEM
_ y
Figure 52

NOTE

18
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(3) RESET,HALT

3
Veeo
L5240 3 ke
<
RESET RESET
") < M-
HALT 100 G TWALT
O
s ”
ERX TARGET SYSTEM
\ Figure 53 /
(4) Interrupt
r
7
:: 10k 2
PLS153 <
PO il
LT AAA- woT
P2 1000 Pz
o0
ERX TARGET SYSTEM
- Figure 5—4 J
AT
— NOTE
20
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=)

&

=]
i

(5) BR.VPA,BERR,.DTACK

> , =
? Veo
PLS15S
10k
BR ja3
WA~
L. e
DTACK
o
ERX TARGET SYSTEM
. Figure 5—-5 By
(6) Status
e N\
Vee
L5244 3 ke
FC0 FOO
FC1 FCl
£C2 D KA~ FC2
™A RS VMA
i'e] BC
E E
O
Veo
15125 <
3 10kQ
R/W D A~ R/W
100 Q2
oo
ERX TARGET SYSTEM
. Figure 5 -6 2,

21 5. CPU EMULATION FUNCTIONS
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(7) AS, DS
4 £
Vee
LS244
S
S 10kQ
s 2 2 fiiv
m—x D> S AW %
100 Q2
(& O]
Vee
L5125 <
S kQ
= D AW s
100 Q
(o @)
L ERX TARGET SYSTEM
Figure 57 -
(8) Clock
{ a
Vee Voo
DANBOI
HC0D 10K Q
CLK G AN~ CLK
100 ©
DAPB01 7K Q
ERX TARGET SYSTEM
. Figure 58 J

NOTE

5. CPU EMULATION FUNCTIONS 22
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(9) Power supply

( R
L5244 o Ve
User Power ON el q V'V g O Target Vee
159 Rp4OE
:l . 4
photo coupler
777
——
VY
C/C Target GND
rr i
ERX TARGET SYSTEM
- Figure 5—9 ~

NOTE

5. CPU EMULATION FUNCTIONS
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5.1.2 16.67TMHz version

(1) Address bus

-
Veeo
F244
-
S 10k0
Al ‘ 2 Al
N\ AA A
As2 e Az
00 Q ;
(o @)
Vee
F125 <
S 10kQ
a2 — > ANA- Az3
1000
o
t ERX TARGET SYSTEM
Figure 5~ 10
(2) Data bus
(
Veo
F245
<
" - S 0ka
D0 Do
] \ D \ AAA I}
\ ‘ A A
015 100 nIs
cO
J’ ERX TARGET SYSTEM
\ ,
Figure 5~ 11

——— NOTE

5. CPU EMULATION FUNCTIONS 24
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(3) RESET.HALT
e N
Vee
Lo 3 ke
T 4 RESEY
WALT 1000 HALT
o0
s »
ERX TARGET SYSTEM
\ Figure 5 12 J
(4) Interrupt
r 3
T Veo
$ ke
PLS1S3

PLO 1210]

LY AAA v

Lisd 10002 i

O
ERX TARGET SYSTEM

< Figure 5-13 _J

NOTE

5. CPU EMULATION FUNCTIONS
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(5) BR,VPABERRDTACK

~
Veeo
ot 3 10ka
m BR
PR 4 AN~ L
EERR 1000
GTACK DTATK
O
ERX TARGET SYSTEM
_ Figure 5—14
(6) Status
4
s
i L5244 > s
PCO FCD
¥Cl FCI
FC2 D AAA~ FC2
V™A o ™A
—\r ﬁ?
B £
| oo
? Vec
Fi35 { |
10k R |
|
W D’ * gaaa WA RAW
l 1
(& @)
: EAIX TARGET SYSTEM
Figure £E-15
N i
o ——— W JT =

5. CPU EMULATION FUNCTIONS 28
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(7) AS, DS
4 5
Ver
44 i
S
S 1w0kQ
s A . o
vhs N\ N\ AAA
s AN AN vy o5
D 1009
o0
Veo
F125 <
< 10k0
B AAA B
D 1000
oo
ERX TARGET SYSTEM
- Figure 5— 16 /
(8) Clock
f &
Veeo Vee
DANS0L
HCoD 10Kk 2
oK {_} AW CLK
100Q
DAPSO] 4Tk Q
ERX TARGET SYSTEM
o Figure 5—-17 J
wINTE
NOTE

27 5. CPU EMULATION FUNCTIONS
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(9) Power supply

a)
=

NOT!

&

5. CPU EMULATION FUNCTIONS

o) Veo
User Power ON —] q —WW\—F OTarget Vee
150 RDAOE
! pholo coupler
77T
00—
0/ Target GND
O
777 747-
ERX TARGET SYSTEM
Figure 5—18
28
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P

5.2 Pin Control

NACHIN CYCLE = A_S.mm T AL-A23 | Do-pis | PTACK | VPR | BERR [TPLO~z| BR | WALT | RESET
‘xrg‘sxﬁf"me Lloo | ow | on o | w|ac ||| v || N | &
Read L L # X o | v | ac | ac | s | A | x| & | K
Frite t | v | L | x [or|our | a&c | Ac | ac | ac | x| AC | K
Bus Grant State s | s || TS| 1| TS X N N N N N AC
HALT State H H H X 5 | 15 N N N N AC | ac | AC
RESET State i i i S| 15| 18 N N N N N i | o«
m};::‘;ykead ver | vl o | x o | s [ nst| N | nes| o | ac | x| ke
"“':;:'r‘“me hee| v | v | x |om | o [ e | N |nes| oac | ac| x|
Enulation Break Ho|xs3| x X |ow | TS N N N N FTol T N
Pin Consand — | — | — | — | — | — | — | — | et | EN/D1 | EX/DL [EN/DI%6] EN/DI
Table 5-1
Status  : H = High Level
L = Low Lavel
X = Hotl
TS = High Impedance
AC = Accept
N = Not Accept
— = Not Support
#1 If D= Disable is set by the EMSZLsst command, the LDS UDS signal is not asserted.
The signal state is -H.
* 2 If C=Enable is set by the EMSELsst command, the LDS/UDS signal is asserted.
The signal state is L.
* 3 If A =Disable is set by the EMISZLszt command, the AS signal is not asserted.
The signal state is H.
* 4 If G=Enable is set by the EMISELszt command, the DTACK signal is accepted.
The signal state is AC.
*5 If F=Enable is set by the EMSELsst command, the BERR signal is accepted. The
signal state is AC.
*6 Even if HALT = Disable is set by the Pin command, the HALT signal is accepted

when the device is reset.

NOTE

b2
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5.3 EMSEL Control

(1) EMSEL control functions

(A) Address strobe (AS) signal control

(B) Read/write (R/W) signal control

(C) Data strobe (LDS/UDS) signal control in write cycle
(D) Data strobe (LDS//UDS) signal control in read cycle
(E) Data bus signal control

(F) Bus error (BERR) signal control

(G) User wait (DTACK) signal control

(H) Double bus fault break control

(I) Auto wait signal control

(J) Time - out break signal control

(K) Control of wait time of the auto wait signal

(L) Control of clock count of the time - out break signal

Control of the user wait (DTACK) and auto wait signals

EMSEL control functions

(A) Address strobe (AS) signal control
When emulation is broken, output of the address strobe (AS) signal to the
target system can be controlled.
(1) Enable
When emulation is broken, the AS signal is asserted to the target system
in a repetitive pattern of idle loop command fetch of the emulation CPU,
In emulation, the AS signal is asserted in an access cycle of either the
emulation memory (RO/RW mapping is set) or user memory (US mapping
is set).
{This is the default at initialization.)
(2) Disable
When emulation is broken, the AS signa! is not asserted to the target system
(high level),
In emulation, the AS signal is asserted in an access cycle of either the
emulation memory or uSer memory,

NOTE

5. CPU EMULATION FUNCTIONS 30
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(B) Read/write (R/W) signal control
When emulation is broken, output of the read/write (R./W) signal to
the target system can be controlled.
(1) Enable
When emulation is broken, the R/W signal is asserted to the target system
in a repetitive pattern of idle lcop command fetch of the emulation CPU.
In emulation, the R/W signal is asserted in an access cycle of either the
emulation memory (RO,RW mapping is set) or user memory (US mapping is set).
(This is the default at initialization.)
(2) Disable
When emulation is broken, the R/W signal is not asserted to the target
system (high level).
In emulation, the R/W signal is asserted in an access cycle of either the
emulation memory or user memory.

(C) Data strobe (LDS//UDS) signal control in write cycle
In a write cycle of the emulation memory, output of the LDS,/ UDS signal
to the target system can be controlled.
(1) Enable
In a write cycle of the emulation memory (RO/RW mapping is set), the
LDS/UDS signal is asserted to the target system.
{2) Disable
In a write cycle of the emulation memory (RO,/RW mapping is set),
the LDS/UDS signal is not asserted to the target system (high level).
(This is the default at initialization.)

(D) Data strobe (LDS/UDS) signal control in read cycle
In a read cycle of the emulation memory, output of the data strobe
(LDS and UDS) signals to the target system can be controlled.
(1) Enable
In a read cycle of the emulation memory (RO/RW mapping is set), the
LDS/UDS signal is asserted to the target system.
(2} Disable
In a read cycle of the emulation memory (RO/RW mapping is set),
the LDS/UDS signal is not asserted to the target system (high level),
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(E) Data bus signal control
In a read cycle of the emulation memory, output of the data bus (DO to DI15)
signals to the target system can be controlled.
(1) Enable
In a read cycle of the emulation memory, data of the emulation memory
is output to the data buses DO to D15.
(2) Disable
In a read cycle of the emulation memory (RO/RW mapping is set), the
data buses DO to D15 are in high impedance,
(This is the default at initialization.)

*In a write cycle to emulation memory, the data bus DO to D15 are
always in high impedance.

(F) Bus error (BERR) signal control
When the emulation memory is accessed, the bus error (BERR) signal of the
target system can be validated.
(1) Enable
The BERR signal of the target system is wvalidated in an access cycle
of either the user or emulation memory and BERR processing is emulated,
and bus error processing is emulated.
(2) Disable
The BERR signal of the target system is validated in an access cycle
of the user memory (US mapping is set) only.
The BERR signal is ignored in an access cycle of the emulation memory
(RO/RW mapping is set),
(This is the default at initialization.)

(G) User wait (DTACK) signal control
When the emulation memory is accessed, the wait (DTACK) signal of the
target system can be validated.
(1) Enable
The DTACK signal of the target system is validated in an access cycle
of either the user or emulation memory and BERR processing is emulated.
In emulation, the access cycle is terminated by the DTACK or VPA signal

. ~ea=0f the target system.
NOTE
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(2) Disable
The DTACK signal of the target system is validated in an access cycle
of the user memory (US mapping is set) only.
The DTACK signal is ignored in an access cycle of the emulation memory
(RO/RW mapping is set) and emulation starts without wait state.
(This is the default at initialization.)

(H) Double bus fault break signal control
[f the processor enters double bus fault state in emulation, the break signal
can be generated.
(1) Enable
If the processor enters double bus fault state in emulation, the double bus
fault break signal is generated and monitor control is restored automatically.
(This is the default at initialization.)
(2) Disable
The processor stops in double bus fault state.
Initialize the processor by resetting the target system.
Monitor control can be restored by the STOp command.

(1) Auto wait signal control

The auto wait signal inputs the wait signal generated by the ERX wait signal
generator in the DTACK pin of the processor,

(1) Enable
In emulation, a two —clock f{or one to seven clock) pulse wait state is
inserted in each machine cycle. In an access cycle of the user memory
(US mapping is set) in this situation, a two clock pulse wait state is
generated inside ERX even if the DTACK signal answers in S4 state.
After the two —clock pulse wait state, if the DTACK signal of the target
system is acknowledged, the machine cycle is terminated.
At this time, one to seven — clock pulse wait state times can be selected
by the EMSEL control function (K).

(2) Disable
In emulation, a wait state is not generated inside ERX.
Ordinary real time emulation is performed.
(This is the default at initialization.)
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(J) Time - out break control
If memory access is executed in emulation state and the DTACK or VPA
signal is not answered within 32K clock pulses (the clock value can be
changed), the break signal can be generated. If memory access is executed
in monitor state, a time — out error can also be generated.
At this time, a clock count value can be selected from 8 to 32K clock pulses
by the EMSEL control function (L).
(1) Enable
If a time —out is detected, the break signal and a time — out error are
generated.
(This is the default at initialization.)
(2) Disable
Time — out detection is not performed.
If the DTACK or VPA signal is not answered in emulation, monitor control
can be restored by the STOp command.
If memory access is executed in monitor state, control can be returned by
the ESC key.

(K) Control of wait time of the auto wait signal

Auto wait time of the auto wait signal can be selected from among one
to seven clock pulses.

(1) One —clock pulse wait

(2) Two —clock pulse wait (default at initialization)

(3) Three - clock pulse wait

(4) Four - clock pulse wait

(5) Five — clock pulse wait

(6) Six —clock pulse wait

(7) Seven — clock pulse wait

NOTE
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(L) Control of clock count of the time — out break signal

The clock count value of the time —out break signal can be selected from

among 8 to 32K clock pulses.
(1) 8 clock pulses
(2) 128 clock pulses
(3) 2K (2048) clock pulses
(4) 4K (4096) clock pulses
(5) 8K (8192) clock pulses
(6) 16K (16,384) clock pulses
(7) 32K (32,768) clock pulses (default at initialization)

5.3.2 Control of use of the user wait (DTACK) and auto wait signals

Auto wait I(JDS?: Ag;i)t Auto wait > User wait | Auto wait <User wait -
G T R s T [ PR [ g
Disable Disable User's DTACK Non Wait User's DTACK Non Wait
Disable Enable User's DTACK | User's DTACK | User's DTACK | User's DTACK
Enable Disable Auto Wait Auto Wait User's DTACK | Auto Wait
Enable Enable Auto Wait Auto Walt User's DTACK | User's DTACK

Table 5-2

¥ 1 If auto wait time is longer than user wait (DTACK) time
%2 If auto wait time is shorter than user wait (DTACK) time

NOTE
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5.4 Clocks

The clock source can be selected from among the following options by using the
Closk command :

(0) External clock (TTL level: max 20MHz)
The target system clock is used.

Use this clock when debugging clock — synchronized circuits.
(1) Internal clock ( 10MHz)

(2) Internal clock ( 5MHz)
(3) Internal clock (2.5MHz)

This clock is generated inside the ERX.

(If the internal clock is used, the target system will not receive the clock

signal.)
4 2
68000 CLK
0 CLOCK PROBE
o SELECT LOGIC CLOCK
LOGIC

MPU 0sc
10MHz
SMHz
25MHx

Clock Command
ERX TARGET SYSTEM
- Figure 519 /
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5.5 RESET/HALT

While the emulation MPU is emulating the target system, if the RESET /HALT signal
is asserted by resetting the target system manually, a hardware reset is caused in the
emulation MPU.

This is the same as an ordinary MPU.

While the emulation MPU is breaking emulation, a hardware reset is not caused in
the emulation MPU by resetting the target system manually.

The emulation MPU register must be reset by the Register RESst command.

The RESst command resets the emulation MPU and the ICERESst command resets the
entire ERX.

The RESET/HALT signal from the target system is enabled“disabled by the Pin command.
Thus, emulation can be performed with the RESET /HALT signal line disconnected.

=& N
ESET
5 PRO! PROBE 22
68010 DE AALT
LOGIC LOGIC
MPU
TARGET
. S,
RESET Commant = o o
Pin C d
ERX TARGET SYSTEM
~ Figure 5— 20 -*
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5.6 IPLO/IPL1/IPL2

The ERX generates a level-7 interrupt in the emulation MPU when using the
STOp command. This interrupt has priority over the level-7 interrupt of the target
system.

Like the STOp command, an emulation break that is set by the Brssk command
also generates a level-7 interrupt. When the emulation MPU is in emulation break
state, the level-7 interrupt signal of the target system is masked.

However, even when the emulation MPU is in emulation break state, level-7 F.F
of the emulation MPU is set by the level-7 edge trigger. So, a level — 7 interrupt
generated during emulation break generates an interrupt sequence when execution
is changed from monitoring to target emulation.

The level-1 to 6 interrupt signals are masked when the emulation MPU is in
emulation break state,

The level-1 to 7 target interrupt signals can be controlled by using the Pin
command. Emulation can be performed while each interrupt signal is disconnected
by this operation.

s N
EMULATION L)
68000 LOGIC
58010 PROBE IPLT /0
INCLUDE LOGIC
BREAK PTZ
LOGIC
MPU
STOp Command
Pln G
ERX TARGET SYSTEM
- Figure 5— 21 J
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5.7 BERR

The BERR signal is accepted in the machine cycle when the user memory (US
mapping setting) is accessed. At this time, bus error handling by combining the
BERR and HALT signals can also be emulated.

Ordinarily, the BERR signal is ignored in the machine cycle when the emulation
memory (RO, RW mapping setting) is accessed.

However, the BERR signal can be accepted by using the EMSELsst command
irregardless of map setting state.

The BERR signal from the target system can be controlled by using the Pin command.
Emulation can be performed while the BERR signal is disconnected by this operation.

- )
83000 TERR /0
63010 PROBE
LOGIC MEMORY
CONTROL
MPU
Pla Command
EMSedect  Command
ERX TARGET SYSTEM
- Figure 5 - 22 /
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5.8 BR,/BG,/BGACK

The BR and BGACK signals are accepted at any time.

Therefore, even if an emulation break occurs while the target system is operating
the DMA by the BR signal, the DMA can still operate properly.

The BR signal from the target system can be controlled by using the Pin command.
Emulation can be performed while the BR signal is disconnected by this operation.

4 a
ER
63000 170
68010 PROBE B
LOGIC MEMORY
BCACK CONTROL
MPU
Pin Ce
ERX TARGET SYSTEM
- Figure 5 - 23 /

5. CPU EMULATION FUNCTIONS 10



Incircuit Emulator

5.9 DTACK

When G = enable is set by the EMSELsst command, the DTACK signal is accepted

in each machine cycle.

When G = enable is set, the DTACK signal is delayed and a 2 — byte clock {or
1 to 7-byte clock) wait state can be genarated in each machine cycle in the

ERX.
- N
£8000 DTACK 170
€3010 CONTROL PROBE
LOGIC LOGIC MEMORY
CONTROL
MPU
WAIT
GENERATOR
EMSetect G 1
ERX TARGET SYSTEM
- Figure 5 - 24 ~
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5.10 VPA/VMA/E

In a machine cycle in which the user memory or 1/0 device (US mapping is set)
is in access, the VPA signal is accepted. In a machine cycle in which the emulation
memory (RO/RW mapping is set) is in access, the VPA signal is ignored.

The VMA signal, which is an answer to the VPA signal, does the same function as
an ordinary MPU,

The E clock signal is always outputting clock pulses to the target system.

[- ==
VPR
65000
88010 PROBE VA 618380
LAGIC CONTROL
E
MPU
ERX TARGET SYSTEM

\ Figure 5— 25 /
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5.11 Power Supply and Ground

The ERX is continuously monitoring the target system power supply.

When the probe is connected normally and the target system power is turned on, the
target system and ERX GND are connected by a relay.

If the probe is inserted reversed or the target system power is turned off, the relay
is turned off and target system and ERX GND are disconnected. This function avoids
destruction of the probe buffers and target system due to improper connection of the
probe.

L5244

? Ve
User Power ON —| VWA—F OTarget Vee
152  RD3OE

O/C Target GND

ERX TARGET SYSTEM

- - Figure 526 -~
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6.1 Emulation Memory

The ERX has built —in 256K-bytes of high-speed static RAM as emulator memory
for target programs. It is called emulation memory as compared to a user memory
(target system memory).

This emulation memory can substitute for any memory in the 4G-byte memory
area. This can be accomplished by allocating a 84K — byte emulation memory block
to any memory location in the 4G —byte memory area by using the MAp command.
The emulation memory is made up of a high — speed static RAM and can meet
all low — speed to high — speed systems requirements.

When a target system views the emulation memory, the memory looks different
from ordinary memory because it is built in the ERX probe.

The ERX address, data, and contrel bus pins must be in high impedance when
buses are grounded. Because of the emulation characteristics, DMA transfer between
target system and emulation memories is disabled but DMA transfer between the
target system memory space and emulation memory is not a problem.

[~ R
EMULATION RAW USER
MEMORY & MEN
RTE ECU~2 MEMORY
i
PROBE DS E
Include LG max
Mapping ICACK [ 16M Bytes xa]
Lugic ‘ fe\m)m :
EMULATION MEMORY
68000
( High Speed 68010
Static Ram
258k Byios
ERX TARGET SYSTEM
L Figure 6 1 J
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6.2 User Memory

The ERX can assign a 4G-byte memory space to a user memory in 64K-byte
memory space units.

The timing when the ERX writes in the target system memory is equal to the
processor access timing. The timing when the ERX reads from the target system
memory is a little shorter than the processor access timing. For details, see the
AC charcteristics in Appendix.

NCTE
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6.3 Mapping

The ERX selects one from among four kinds of memories in 64K — byte units.
The following figure shows a block diagram.

(1) Read/write memory (RW)
(2) Read - only memory (RO)
(3) User memory (Us)
(4) Nonexistence memory(NO)

The four kinds of memories are explained below.

( A
ERX TARGET SYSTEM
EMULATION
EMULATION MEMORY PROCESSOR USER MEMORY
ADDRESS
SPACE
RO somsvEsO0R>
cossesmncay:
WR:  ojorebasesees ...:
7,
s us ¢ /
| %
scaieccos: (- -
ricisaansen s K
| 7%
. Figure 6—2 J
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6.3.1 Read,/Write memory

If a read/write memory is specified, the target processor uses the emulation
memory in the ERX as an accessable memory space instead of the RAM memory
of the target system.

6.3.2 Read-only memory

When a read — only memory is specified, the target processor uses the emulation
memory in the ERX as an accessable memory space, instead of the ROM device
of the target system. The target processor cannot rewrite the memory space
defined as a read — only memory. When this area of memory is written to, emulation
will be stopped.

8.3.3 User memory
When user memory is specified, the target processor accesses the memory mounted
in the target system.

8.3.4 Nonexistent memory

When nonexistent memory is specified, it means that no memory is mounted
in the specified memory space. So, if the target processor accesses the memory
space specified as nonexistent memory, emulation is stopped.

NOTE
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The function that traces the execution contents in real time during emulation is called

the real time trace function.

The real time trace function consists of two control functions such as the trace and trigger
control functions.

The trace control function traces the execution contents in each machine cycle during emulation.

( R
DAT
B BATA HUS » TRACE
R 4 MEMORY
STATUS BOS 2y
ALUTO START
ADDRESS Iﬁﬁm Address
COUNTER f—— WR
/4
EVENT— EVENT START T
AUTO STOP SEARY e
STOP_| CONTROL
EVENT STOP Lo FULL BREAK
FREEZE STOP |—4
Delay -
Counter
DELAY STOP
COUNT OVER
FREEZE
L Figure 7—1 J
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7.1 Real Time Trace Control

7.1.1 Trace control

Trace control traces address, data, and status information in each machine cycle
and stores sequentially in the trace memory. So, trace contents can be confirmed
after emulation,

7.1.2 Trigger control

Trigger control starts and stops tracing. Each control function is explained below.

(1) Start even trigger
When the start event trigger is specified, tracing is started by output of the
specified event.

(2) End event trigger
When the end event trigger is specified, tracing is ended by output of the
specified event.

(3) Auto start trigger
When the auto start trigger is specified, tracing is started simultaneously when
emulation is started.

(4) Length trigger
The number of storage times in each machine cycle must be specified in
the length trigger. After tracing is started and storage to the number of
specified storage times is executed, tracing is ended. This function is valid
only when the start event trigger is specified.

(6) Multi — trigger
When the multi — trigger is specified, tracing is started each time the start
event trigger is generated. If this function is omitted, tracing is started
by the first start event trigger generated after emulation and the second
and subsequent start event triggers are ignored.
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(6) Freeze trigger
When the freeze trigger is specified, storage is stopped when the trace memory
is full after tracing is started. If this function is omitted, the trace memory
overflows after tracing is started. The trace memory, however, rotates and
updates old contents.

7.1.3 History full break control

Full break control generates the full break signal when the trace memory is full.
So, when the trace memory is full in emulation, emulation can be broken.

NOTE
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7.2 How to Use The Real Time Trace Function

The real time trace function is realized by each trigger control function explained in
Section 5.1. Varieties of trace modes can be created by combining these trigger control

functions.
Some basic modes needed for incircuit emulation are distributed in the standard macro library.

For details on how to handle the standard macro library, see Appendix A,
This Section describes the eight modes provided in standard macro library.

(1) End monitor mode
(2) Begin monitor mode

(3) End event mode

(4) Begin event mode
(5) Center event mode
(6) Multiple event mode
(7) Inner event mode
(8) Quter even mode

(EM)
(BM)
(EE)
(BE)
(CE)
(ME)
(1E)
(OE)

Table 7 -1 lists the parameters of the History command for realizing these eight modes.

Start Event | End Event | Auto Start Length Multi Freese
End Monitor OFF OFF ON OFF OFF OFF
Begin Monitor OFF OFF CN OFF OFF ON
Begin Event * OFF OFF * OFF ON
Center Event # OFF ON 2047 OFF OFF
End Event OFF % ON OFF OFF OFF
Multiple Event * OFF OFF * ON *
Inner Event * * ¥ OFF OFF *
Qutor Event * * % OFF OFF *

Table 7 -1

NOTE
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7.2.1 End monitor mode

e ™

Emutatian Emulaton Break Emulation
Break Go Execute Posnt Areak

Max Trace Memory Size

la
-

Y

L Figure 7—2 —/

When emulation is started by the % command, The trace buffer is started. At
a breakpoint or when an emulation break is generated by the $TOp command,
the trace is stopped. The trace range ends with the cycle immediately before an
emulation break is generated.

7.2.2 Begin monitor mode

a 3

Emulation Emukation Hreak Emulation
Break Go Execute Paint Break

Max Trce Memory Size

= ol
-

\ Figure 7—-3 S

When emulation is started by the @& command, trace is started. When the max
trace memory size is traced, the trace is stopped automatically.

The trace range begins immediately after emulation is started by the ®s command
and does not exceed the maximum trace memory cycle.

NOTE

53 7. REALTIME TRACE FUNCTION



Incircuit Emulator

7.2.3 End event mode

(~ )
Stop '
Emulation Emulation Event Break Emulation
Break — Execute Point Puint Break

Max Trace Memory Size

\ Figure 7~ 4 e

When emulation is started by the ®wo command, trace is started.

When the specified event point is passed, the trace is stopped automatically.
The trace range ends with the cycle immediately before the event point is passed
and does not exceed the max trace memory cycle.

7.2.4 Begin event mode

Stant -}i gD
ﬁ

Emulation @A Event Emutation Preak Emulation
Broak Puint Execute Paint Break

Max Trace Memary Size

\. Figure 7—5 /

When the event point specifying start of emulation by the ®o command is passed,
trace is started. When the maximum trace memory size is stored, the trace is
stopped automatically, The trace range begins immediately after the specified event
point is passed and does not exceed the max trace memory cycle.

——— NOTE
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——— NOTE

7.25 Center event mode

T ™
Stant Event '
Emulation Emulation Event Hreak Emulation
Break e Execute Point Point Break
__ Defay Cycle

Max Trace Memory Size

Figure 7—6 4

When emulation is started by the Go command, trace is started. When the max
trace memory size is traced, the trace is stopped automatically.

The trace range begins immediately after the specified event point is passed and
does not exceed the maximum trace memory cycle.

7.2.6 Multiple event mode

g —— =
S . Y Y
¢ Evemt Event Event Break Emulation
Enulution Poiot Point Foint Point Break
Break
Delay Cycle
Pagel
Delay Cyole
Page2
Pages
S— —m
- Excate
~ Figure 7—7 <

When traceing is performed by using the same event point more than once, multiple
event mode is used. Each time the event point is passed after emulation is started
by the %o command, trace is started. The tracing range begins immediately after
the event point is passed and does not exceed the delay cycle.

55 7. REALTIME TRACE FUNCTION



Incacuit Emulator

7.2.7 Inner event mode

r R
Event Event Event Event Event
Emulation Point Paint Point Point Point  Crmulation
8 | o Sections i race Sectiond
- Figure 7 ~ 8 —/

Each time the start event pointer is passed after emulation is started by the Geo
command, tracing is started. Each time the stop event pointer is passed, the tracing
buffer is stopped. The operation range of the emulation processor seen by the
real — time trace can be limited by using this mode. The mode is useful when
attention is concentrated on a specific program module and program operation

is to be analyzed.

7.2.8 Outer event mode

(. N
Start I l
swop  EVENT ; l
Event Event Event Event Event
" Paint Point Paint Point Point Break
Emulation Break 1 | | | |
\ J

NOTE

Figure 7—9
Each time the start event point is passed after emulation is started by the Gp
command, tracing is stopped. Each time the stop eventpoint is passed, traceing
is started. The function of this mode is the opposite of the function of the inner
event mode. The operation range of the emulation processor that need not be
seen by real - time trace can be excluded by the outer event mode.

When the interrupt processing module is excluded and application module program
operation is to be analyzed, this mode is also useful.
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The function that forces the processor to stop during emulation is called the break function.
A break occurs when one of the following eight conditions is met. The break function

is controlled by NMI (level 7) signal.

|

ADDRESSZDAT

=1

P4

EVENT
LOGIC

STUB BREAK

NML | EMULATION
(Level?) | PROOCESSOR

EVENT

EVENT BREAK

NGLE STEP
MAP LOGIC " B!R‘!E:'AK
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STATE BREAK

ACCESS TIMEOUT]
HREAK

HISTRY FULL
BREAK

MONITOR BREAK
(STOp Command)

ERX TARGET SYSTEM

- Figure 8 —1
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8.1 Monitor Break Function

A break occurs uncenditionally according to the operator specification.

8.2 Event Break Function

A break occurs according to the eventpoint specification, when the machine cycle condition
is met by the hardware comparator. So, a break is generated in the machine cycle of
the emulation processor.

8.3 Single Step Break Function

A break occurs after one instruction is executed.

8.4 Memory Write Protect Break

A break occurs when the emulation processor executes write access for the specified space
of the read —only memory using the mapping function during emulation execution. The
accessed memory is protected, and may not be written to.

8.5 Memory Guarded Access Break Function

A bresk occurs when the emulation processor executes access (read, write, or operation
code fetch) to the specified space of nonexistent memory using the mapping function
during emulation execution. Program errors can be detected easily by using this function.

9.6 Access Time — out Break Function

When the memory is accessed during emulation execution, if acknowledgment is not received

within a definite time, a break ocuurs. Memory access errors can be detected easily by
using this function.
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8.7 Double Bus Fault Break Function

When the processor enocounters a double bus fault during emulation, a break occurs and
control returns to the monitor.

When the power is turned off, the processor in double bus fault state is stopped.
The processor can be initialized when it is reset by the target system.

Control can be returned to the monitor by using the STOp command,

8.8 History Full — Break Function

A break occurs when in the trace memory becomes full during emulation execution.

8.9 Stub Function

A break occurs when an instruction specifying a software break point is fetched.
This is a before — execution break because the instruction at the break point is not executed
and emulation is halted.

Actually, the break function is initiated by an exception generated when an illegal instruction
is executed, and control returns to the monitor.

The software break function can be specified only for accessible (readwrite) memory
when an illegal instruction must be inserted in the program.

When the function is specified for the read —only memory, data is transferred from the
read — only memory of the target system to the emulation memory and after that the
software break function is enabled using emulation memory (read —only memory).

8.10 On — break Function

The program operation can be changed freely by intervening software.

Software can be intervened by combining operation commands.

Actually, emulation is interrupted by a hardware break generated by the event function
and the specified command, macro, or batch job is executed.

So, the on — break function is not a debug function in real —time mode.

NOTE
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The function that supplies a trigger signal to each of the ERX emulation execution, analysis,
and measurement functions in real time by using the machine cycle comparator is called

the event function.

~
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9.1 Event Points

The circuit that monitors emulation state in real time and that outputs an event trigger
signal when the specified conditions (address, data, status, bus count sequential, external
trigger) are met is called an event point.

Address comparison circuit
Size : 23 bits
Functions : Identity condition
Don't Care condition
Range condition
Auto — break condition

Data comparison circuit
Size : 16 bits
Functions : Identity condition
Range condition
Auto — break condition

Status comparison circuit

Size : 6 bit

Functions : Memory access condition
Memory read condition
Memory write condition
Interrupt acknowlidge
Supervisor condition
User condition
Program condition
Data condition

Passcount function
Size : 16 bit

NOTE
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9.2 Sequential Function

The function that specifies the sequence of the specified event points in more than two
channels is called the sequential function. This function cannot control branch. Therefore,
sequential function can be specified in serial mode,

9.3 External Input Trigger Function

The function that inputs an asynchronous signal as a condition from an event point
is called the external input trigger function. The external signal that has been input is
synchronize with the address, data, and status condition in the event point circuit.

An external input trigger signal can be selected from among the following four types:

(1) Level signal : High level active
(2) Level signal : Low level active
(3) Pulse signal : Positive edge
(4) Pulse signal : Negative edge

Actually, an asynchronous signal is input from the external probe.
For details, see Section 4.4

9.4 External Output Trigger Function

This function outputs the identity signal from the event point to the outside.
Actually, an asynchronous signal is input from the external probe.
For details, see Section 4.4

9.5 Scope Function

The function that monitors in real time the target processor program counter location
while executing program memory during emulation is called the scope function.
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The function that measures in real time the target program test and that represents the
program reliability in numeric is called the coverage function.

~ )
w4
=3
=2
N 2) —
ZDDEEﬁ ')
COVERAGE
MEMORY
b-—
TETATIS ) Status Select F [~
| —
% Figure 10 -1 J

Actually, when a certain address of the emulation processor is accessed, the function that
sets the coverage memory outputs a test result. So, before the coverage function is used,
coverage memories must be allocated to the memory spaces to be measured and the coverage
memories must be all accessed. After that, when emulation is started, the executed programs
and accessed memories are plotted in the coverage memories. When emulation is broken,
the distribution of the programs and memory accessed during emulation can be measured.
Each measured value is displayed in percentage.

NOTE

€5 10. COVERAGE FUNCTION
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The function that measures execution time between two event points, or that measures
the number of execution times at one event point, is called the performance function.

NOTE

N
G S oo —
{1 us) Time Counter
P — v
Time Counter
[st. | Measuront
Event Time./ Number N
NI > Time/ Numb DATA
Solect END Select e . Y
START | Measurent
Event Time/Numb X EN
: Time./ Numb
Setect END Select o> - D)
COUNT UP
Figure 11 -1 /
87 11. PERFORMANCE FUNCTION
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The performance function is made up of an emulation time counter, a measure time counter,
and a measurement number counter,

The emulation time counter counts the 1-p s basic clock to measure the execution time.
The measurement number counter measures the number of event points that have been
passed between the start and end events,

The emulation execution time is the total execution time in the specified range, the number

of event points in the specified range, and processor load ratio are displayed as measurement
results,

Shard T T ]
End EVENT
Emulation Exccute

Emulation > Y
GO Hreak | Emulation
Break :] Beeak

Emulation
Time Counter

Measurement
Time Counter

Measurment

Number of

Cocurrene
Counter

Counter = 1 Counter = 2 Counter - 3

\ Figure 11 —2 ~

NOTE

11. PERFORMANCE FLINCTION 83
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4. STANDARD WACRO LIBRARY

A.1 Outline

The standard macro library is a macro file provided by Zax Corporation.
When the ERX is started, the standard macro library is loaded automatically.
The macro commands, can be executed using the ERX commands by using this library

named.
File name : ERX68K.MAC

The configuration and procedure of the standard macro library are the same as those

of a user — created macro file.
The standard macro library loads the macros when the ERX is started. The user macro

file loads the macros when the WMlLowd command is executed.

NOTE

1 A. STANDARD MACRO LIBRARY
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Function
The WIH command displays the command help messages of the standard macro
library.

Input format

>MH<CR>
>MH SETUP <CR>

Input example

-
ERIOMH
5 Help message
ERX>
<2 J
NOTE

MH 2
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Function
The DIt command displays a list of files on the disk.

Input format

> DIR [path_name] < CR>

path__name : Directory path name. Specify the file name.

Input example

' N
ERX>dir %. bat
Volume in drive C has no |abel
Directory of C: “USER\.
SAMPLE BAT 174 10.10.86 12:00p
DEM0 BAT 2648 12.10.86 12:00p
2 File(s) 2685418 bytes free
ERX>

R y
NOTE

The MS —DOS wild card can be assigned to the file name.

DIR



Incircurt Emulator

c

Function
The TYPE command displays a text file to the screen.

Input format

> TYPE File_name <CR>

file_ name : Text file name

Input example

ERX> type sample. doc
This is a sample document

ERX>

NOTE

TYPE
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MEDIT

Function
The MEDIT command modifies the emulation or target memory using the screen

editor,

Input format

> MEDIT beg__addr.end__addr <CR>

beg_ addr : Specify the modification begin memory address.
end__addr :  Specify the modification end memory address.

Input example

g )
ERIONEDIT 1000, 13FF

Screen editor

ERX>

NOTE

5 MEDIT
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Function

The SETUP command initializes the following when emulation is started :

The SETUP command has two functions. One function specifies the initial condition
in an interactive format. The other function initializes the emulator with specified

1. Clock selection

2. Memory mapping

3. Pin control

4, Object program downloading
5. Other setup command settings

conditions.

When initial conditions are specified in interactive format, a file (CONFIG.CNF)

is created automatically.
This file can be used for automatic initialization,

Input format

SETUP

-

>SETUP <CR>
Setup by CONFIG.CNF File (Yes or<cr>,/No) =N<CR>
Select Clock (0—3) = clock_mode <CR>

Memory Start Address or <CR> = start_address <CR>
Memory End Address = ond__address < CR>

Mapping Type (RW/RO/NO/US) = map_type <CR>
Pin Control (Di/En) = DI |EN <CR>
Load Object File = obiject__file__name < CR >

Key in command ro <CR> = command < CR>
>SETUP <CR>

Setup by CONFIG.CNF File (Yes or<CR>/No) = Y<CR>

auto set
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[

|
|

Setup by CONFIG.CNF :

clock__mode

start__address

end__address

map__type

pin__control

object__file_ name
command

Input example

Specifies initialization.

X Initializes by using the CONFIG.CNF file.

N Initializes by key input.
by this setting, the initial conditions are stored
in the CONFIG.CNF file.

Selects a target CPU clock.

011/2)3

Specifies the mapping starting address.

If only <CR> is entered, control is moved from mapping

specification to the next specification.

Specifies the mapping end address.

Specifies the mapping type.

RO | RW | US | NO

Controls the mask of the target CPU signal.

DI | EN

Specifies the object file to be downloaded.

Specifies other initialization commands.

( ERX>setup

Select Clock (0-3)

Setup by CONFIG. CNF File (Yes or <CR> / No) =n
==== (|ock SQtup se=5

0 External Clock (TTL)

1 Internal Clock (10MHz)

2 Internal Clock (5MHz)

3 Internal Clock (2. 5MHz)

2

—
i

&

7 SETUP
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Spus Map Se(up E=Es
Memory Start Address or <CR>
Memory End Address

Mapping Type (RW/RO/NO/US)
Memory Start Address or <CR> =
Memory End Address Offtf
Mapping Type (RW/R0O/NO/US) = ro
Memory Start Address or <CR> =

==== Pin Setup ====
Pin Control (Di/En)
==== (bject Setup ====
Load Object File Name

1000
OFFFF
us

di

sample. abs

ERX>setup
Setup by CONFIG.CNF File (Yes or <cr> / No) =y
==== (lock Setup ====

Internal Clock (4MHz)

==== Map Setup ===

map

0000 - OFFF
1000 - FFFF

RO
us

"

=zz== Pip SQtup ===z

Pin

RESET# High (Diaable)
NM1 % High (Disable)
INT# = High (Disable)
BUSRO: = High (Disable)
WAIT* = High (Disable)

==== (bject Setup ====
Load Object File Name = sample. abs
ERX>

NOTE

SETUP 8
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Function
The EM command sets history trigger mode as end monitor mode.

Input format

>EM <CR>

Input example

ERX>EM
ERX>

NOTE

EM
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Function
The BM command sets history trigger mode as begin monitor mode.

Input format

>BM <CR>

Input example

ERX>BM
ERX>

BM 10
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Function
The BE command sets history trigger mode as begin event mode.

Input format

>BE event_symbol <CR>

event__symbol : Specify the defined event symbol name.

Input example

ERX>BE MAIN. LOOP
ERX>

11

BE
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Function
The ©E command sets history trigger mode as center event mode.

Input format

>CE event_symbol <CR>

event__symbol . Specify the defined event symbol name.

Input example

ERX>CE MAIN. LOOP1
ERX>

NOTE

CE 12
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E

Function
The EE command sets history trigger mode as end event mode.

Input format

>EE event_symbol <CR>

event_ symbol :  Specify the defined event symbol name.

Input example

ERX>EE MAIN. LOOP1
ERX>

NOTE

13

EE
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Function
The ME function sets history trigger mode as multiple event mode.

Input format

>ME event_symbollength <CR>

event__symbol : Specify the defined event symbol name.
length : Specify the amount of one — time storage.

Input example

ERX>ME MAIN. LOOP1, 20
ERX>

=
®)
=]
[y
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JE

o —

Function
The JE command sets history trigger mode as inner event mode.

Input format

— >|E start__event, end__event < CR>

start__event :  Specify the symbol name of the event that becomes the trace
start trigger.
end _event :  Specify the symbol name of the event that becomes the trace

end trigger.

Input example

ERX>|E MAIN. START, MAIN. END
ERX>

—— NOTE

15
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Function
The ©OF command sets history trigger mode as outer event mode.

Input format

> OE start__event, end__event <CR>

start__event . Specify the symbol name of the event that becomes the trace
interrupt trigger.

end__event :  Specify the symbol name of the event that becomes the trace
restart trigger.

Input example

ERX>OE SUB. START, SUB. RETURN
ERX>

NOTE

OE 16
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AJE

Function
The AIE command adds inner event mode triggers.

Input format

> AIE  start__event, end__event <CR>

start__event . Specify the symbol name of the event that becomes the
trace start trigger.

end__event . Specify the symbol name of the event that becomes the trace
end trigger.

Input example

ERX>AIE SUBI. START, SUB1, RETURN
ERX>

NOTE

17 AlE
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Function
The ADE adds outer event mode triggers.

Input format

> AOE start__event, end_event <CR>

start__event : Specify the symbol name of the event that becomes the
trace interrupt trigger.

end__event :  Specify the symbol name of the event that becomes the trace
restart trigger.

Input example

ERX>AQE  SUB2. START, SUB2. RETURN
ERX>

AQE 18



Incircurt Emulator

B, HLLD WACRD L |BRARY

B.1 General Description

The ERX for 68000 high - level language debugger is a real time high —level language
debugger realized in ERX on the basis of the symbols and objects output by the user

generated source program and compiler.

B.2 Configuration

(1) ERX for 68000

(2) MCC68K (C language compiler)

(3) ASM68K (Assembler)

(4) LODB8K (Object loader)

(5) CVTB8K (Symbol converter)
NOTE

19 B. HLLD MACRO LIBRARY
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B.3 SYSTEM FLOW

ASMESBK

NOTE

B. HLLD MACRO LIBRARY

Figure B—1

* Assemble

« Symbol convert

* Debbug
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B.4 Explanation of Functions

The ERX high level language debugger has the following functions in addition to the
ERX functions.

B.4.1 Command help
The command help function displays the high level language debugging command
syntax.

B.4.2 Break point line setting
The breakpoint line setting function sets a break point in a desired source line
number.

B.4.3 Break point line release
The break point line release function releases the break point set in the source
line number.

B.4.4 Source line step execution
The source line step execution function executes the specified lines of the source
program.

B.4.5 Break source line display
The break source line display function displays the source of the line that caused
emulation break.

B.4.6 Break source line dump display
The break source line dump display function displays dump of the memory
corresponding to the line that caused emulation break.

B.4.7 Character string variable display
The character — string variable display function displays character — string
variables by the NULL code or up to 128 bytes by the ASCII code.

B.4.8 Local area dump display
The local area dump display function displays dump of the local area used by
the current functions.

NOTE

21 B. HLLD MACRO LIBRARY
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B.4.9 Stack frame display
The stack frame display function displays function names and arguments {rom

the current position to route function.

B.4.10 History source display
The history source display function displays the history contents by the source

line.

B.4.11 Source program display
The source program display function displays the specified source program.

B.5 Explanation of Operations

B.5.1 Compiler and assembler option specification
The compiler and assembler options of the source file (s) to be debugged must
be specified as follows:
>MCCE8K (file name} /debug=lines;
>ASMEBK (file_name} /d/case;
>LODGBK (file_name} ;
For details, see the MCCB8K User's Guide and ASMG68K User's Guide.

B.5.2 Program execution setup
B.5.2.1 Start ERX68K and prepare for debugging.

(1) Mapping (MAp command)

(2) Register reset (R RES command)

(3) Program loading (Load command)

(4) High — level language debug macro loading (HLLD command)
(5) Register reset (R RES command)

(6) Source file directory specification (View command)

Execution setup is needed each time ERX is started. This operation can be
done easily by using the SETUP command (see the standard macro library).

NOTE

8. HLLD MACRO LIBRARY 22
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B.6 Command Functions

This section explains the commands in alphabetical order.
The commands are explained in the following format.

B.6.1 Command explanation format

@ ===
Function
-T—-@
Input format
-T—3
42
Input exampie
®
—NOTE
-
@ Command name : Name of the command to be input,
Uppercase characters cannot be omitted,
(Lowercase characters can be omitted.)
@ Function : Command function
@ Input format : How to activate the command

The command is indicated in abbreviation.

A lowercase character string indicates a parameter.
@ Input parameters : Lowercase characters in the input format.

Required parameters are explained.

@ Input example . Actual input example
® NOTE : Note (s) on use
NOTE

2 B. HLLD MACRO LIBRARY
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—————————
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Function
The HLLD command defines a command for debugging varieties of high level

languages.

Input format

SHLLD <CR>

Input example

ERXHLLD
ERX>
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Mir

Function
The MiH command displays the command syntax of the high level language debugger.

Input format

>MH HLLD<CR >

HLLD : Specify the high — level language debugger.

Input example

r N

ERX>MH HLLD

Help messages

ERX>

MH
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Bl

—

Function
The BL command sets a break — point in the desired source line number.

Input format

> BL source__line <CR>

source__line . Specify the source program line number.

Input example

( ERX>BL 52
L ERX>BL #
NOTE

BL 28
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Function
The NBL command releases the break — point set in the source line number.

Input format

> NBL source__line < CR>

source__line . Specify the source program line number.

Input example

ERX>NBL 52
ERX>NBL +

27 NBL
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-

Function
The T command executes the specified lines of the source program.

Input format

>T [step] <CR>

step . Specify the number of source steps to be executed in a decimal
number.
The default is one.

Input example

ERX>T
ERX>T 10

—— NOTE
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Function
The BX command displays the source of the line that caused emulation break.

Input format

>BX <CR>

Input example

e B
ERX>BX

Break source line

ERX>

NOTE

BX
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Function
The DX command displays dump of the memory correspending to the line that
caused emulation break.

Input format

> DX [Length] <CR>

Length : Specify the display byte count in a hexadecimal number.
If this parameter is omitted, dump up to the next symbol
address is displayed.

Input example

ERX>DX
ERX>DX 100

DX 30
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Function
The D% command displays a character — string variable by NULL (" \0") code

or up to 128 bytes by ASCII characters.

Input format

>DS address<CR>
> DS event_symbol < CR >

address . Specify the display start address in a hexadecimal number,
event__symbol . Specify the display start symbol.

Input example

>D§ 1000
>DS  MAIN. MESSAGE

a1

DS
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DL

Function
The DL command displays dump of the local area used by the current functions.

Input format

>DL <CR>

Input example

(= |

NOT!

DL 32
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HAY

Function
The MWW displays the history file contents by the source lines,

Input format

>H/V [beg_point] [.end_point] <CR>

beg__point . Specify the search start point in a decimal number from 1
to 8191.
If this parameter is omitted, the size of the storage traced
currently is used.

end__point : Specify the search end point in a decimal from 1 to 8191.
The default is one.

Input example

ERX>H/V
ERX>H/V 100
ERX>H/V 2000, 1900

H/V
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VEY -t

Function

The Yisw command displays the directory path of the Wisw command.

Input format

>V/P <CR>

Input example

( >N/P

View 34
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Function
The Wisw command sets the directory path of the Wiew command.

Input format

>V/P path <CR>

path :  Specify the directory path,

Input example

SN/P .
V/P NIAX
WV/P \ZAX \SOURCE

38 View
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Function
The Wisw command displays the file extension of the Wisw command.

Input format

>V/E<CR>

Input example

[ e

NOTE

View 3%
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Vigwy

——— NOTE

Function
The Wisw command sets the file extension of

Input format

the Wisw command.

>V,/E extention <CR>

extension :  Specify the file extension,

Input example

SW/E C
SV/E PLM
>V/E FOR

View
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Function
The View command displays the source corresponding to the current program

counter.

Input format

>V <CR>

Input example

& )

View 38



Incireuit Emulator

Function
The Visw command displays the source file in MS — DOS.

Input format

>V filename [,start_line] [,end_linel] <CR>

file_ name : Specify the file name.
The directory path must be specified by VIEW ZP.
If the extension is omitted, the default is the value specified

by VIEW.P.

start__line : Specify the display start line in a decimal number,
The default is the first line.

end__line : Specify the display end line in a decimal number.

The number of lines can also be specified.
The lines must be specified by (+ [the number of lines}).
If this parameter is omitted, ten lines are displayed.

Input example

[ >V sievex. ¢, 10, 20 ]

39 View
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Viewy

Function
The Visw command displays the source starting at the specified symbol.

Input format

>V/S [symbol] [line] <CR>

symbol :  Specify the symbol for displaying source data.
Only the line number symbol can be specified for source display.
If this parameter is omitted, display starts at the current
program counter value.

line : Specify the number of lines of the source to be displayed.
The default is one.

Input example

V/§
SV/S main. #10
>V/S main. $10,5

—— NOTE

View 40
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IEYY

Function
The Visw command sets color mode.

Input format

>V/C switch <CR>

switch : ON Validates color mode
OFF Invalidates color mode

Input example

>V/C ON
oV/C OFF

41 View
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Function
The Wisw command displays color mode.

Input format

>V/C <CR>

Input example

( oN/C

View 42
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C.1 Signal Timing

(1) Signal Timings
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C. AC CHARACTERISTICS
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——— NOTE

(2) AC electric characteristics

12. GVHz 16, 8THR2 ERX
Nun, Characteristic Mark VEG2000L12 NCEBOOOPIEF Unit
Min | Max | Min | Max | ¥in | Max
1 Clock Period ‘eye 80 | 250 60 | 125 80 | 250 ns
2 Clock Width Low L 35 | 125 27 | 62.5 35 | 125 ns
3 | Clock Width High | 35| 125 27 |162.5]| 35| 125 ns
q Clock Fall Time f =3 S| — 5| — 5 ns
5 | Clock Rise Time Cr - s| — 5| — 5 ns
6 Clock Low to Address ‘CLAY - 85| = 50| — 70 ns
6A | Clock High to FC Valid ‘CHFCY — 5] — 45| — 70 ns
7 Clock High to Address Data High Izpedance ‘CHAZx e 60 | — 50| — 75 ns
8 Clock High to Address/FC Invalid ‘CHAZn 0] — 0| — 16 | — ns
g' | Clock High to AS,0S Low (Maximum) ‘CHSLx - 55| — 0| — 70 ns
10 | Clock High to AS.0S Low (Minimum) 'CHSLn 0| — 3| - 15| — ns
11* | Address to A5, DS (Read) Low/ES ¥rite 'AVSL 0| — 15| — 0| — ns
11A* | FC valid to A5, I8 (Read)Low/AS ¥rite 'FCVSL 0| — 0| — 0| — ns
12" | Clock Low to K5, 08 High ‘CLSH - 50| — 0| — 65 ns
132 | A58 High to Address/FC Invalid 'SHAZ 10| — 10| — 10| - ns
14%* | 7505 Vitth to (Read)/AS ¥rite ‘SL 160 | — | 120 | — 160 | — ns
14A% | DS Width Low (¥rite) - 80| — 60| — 80| — ns
15¢ | 75,15 ¥idth High 'SH 65 | — 60 | — 65 | — ns
16 | Clock High to A5,D5 High Impedace 'CHSZ - 60 | — 50| — 60 ns
17* | 7555 High to R/F High ‘SHRH 10| — 10| — 10| — ns
18' | Clock High to R/N High (Maximum) 'CHRHx - 60 | — 0| — 75 ns
19 | Clock High to R/N High (Minisun) ‘CHLHn 0| — 0] — 15| — ns
20" | Clock High to R/¥ Low 'CHRL - 60 | — 0] — 75 ns
21 | Address Valid to R/¥ Low 'AVRL 0| — 0| — 0| — ns
21A% | FC Yalid to R/¥ Low ‘FCYRL 30| — 20| — 30| — ns
22 | R/¥ Low to DS Low (Vrite) ‘RLSL 30| — 20| — 0| - ns
23 | Clock Low Data Out Valid CLDO - 5| — 50 65 ns
252 | DS High to Data Out Invalid 'SHDO 15| — 15| — 15| — ns
26* | Data Out Valid to B5 Low (¥rite) ‘DOSL 15| — 15| — 5] — ns
27% | Data in to Clock Low (Setup Time) DICL 15 — 7| — 15 - ns
282 | 5,05 High to DTACK High 'SHDAH 0 70 0| 110 0 70 ns
29 | DS High to Data Invalid (Hold Time) *SHDI 0| — 8] — 0] - ns
30 | %5.D5 High to BERR High 'SHBEH 0| — 0| — 0] - ns
31%% | DTACK Low to Data In (Setup) 'DALDI - 50| — 0| — 50 ns

Table C—1
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C. AC CHARACTERISTICS

g

12, b¥Hz 16, 67Kz ERX
Nun. Characteristic * Mark YCEA000L12 MCG8000PL2F Unit
Min | Max | Min | Max | Min | Max
32 | HALT and RESET Input Transition Time ‘eye 0| 200 | — 150 0| 200 ns
33 | Clock High to BG Low €L - 50| — 0 — 65 ns
34 | Clock High to BS High CH - 50 | — 0| — 65 ns
35 | TR Low BG Low <t 1.5] 3.9 L5 35 L5 | 3.0 [ ClkPer
36 | ER High EG High <r L5) 30| L5] 35| 1.5 3.0 | ClkPer
37 | BTAE Low wo B Nigh CLAY 1.5 | 30| L5) 3.5| LS| 3.0 | ClkPer
38 | B0 Low to Bus High Ispedance (Fith AS CHECY - 60 | — 50| — 60 ns
39 | BG Width High(Maximm) CHAZx 1.5 = LS| — LS| — ns
46 | BGACX Vidth ‘CHAZn L5] = 1.5 — LS| — ns
47% | Asgnchronous Input Setup Time ‘CHSLx 2 | — 10| — 50 | — ns
48 | BERR iow to DTACK Low (Note 3) {CHSLn 50| — 0. = 50 - ns
53 | Data Hold from Clock High "AVSL 0] — 0] — 15| —- ns
55 | ®/F w0 Data kus lapedance Change ‘FCYSL 10| — - 0 | — ns
56 | Halt?RESET Pulse ¥idth (Note 1} 'CLSH 10| — | — 10 | — | Clkrer
Table C~-2
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F.1 Replacing Emulation CPU

If emulation CPU of ERX318P for 68000 is replaced, MC68000
or MC68010 can be emulated.

Replace emulation CPU according to the following procedure :

(1) Remove the top cover from ERX318P for 68000.
Figure F = 1 shows the screw positions.

{ 2

L Figure F—1

NOTE
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(2) Under the top cover, there is an emulation CPU socket on the top substrate.

f )

v v H ]

I 1 1 L 1]

Emulation CPU socket

(3) Inmsert the plug with mark "OPEN" into the emulation CPU socket with the driver.
Mark "ACT" appears on the opposite and emulation CPU can be replaced.
After that, insert the plug with mark "ACT" into the emulation CPU socket with
the driver. Mark "OPEN" appears on the opposite, Thus, emulation CPU can be
replaced. Figure F —3 shows how to use a screwdriver.

- B

Figure F—3

NOTE
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(4) Attach the top cover to ERX318P for 68000.
Figure F —4 shows the screw positions,

\ Figure F—4 Z
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Function
CVTB8K converts Microtec ASMB8K symbol,“absclute fole ((ABS) to the emulator

standard symbol”absolute file.

Input format

>CVT68K [—s] infile [outfile] <CR>

infile : The infile is ASM68K symbol“absolute file.

outfile : The outfile is emulator standard symbole “absolute file,
If outfile is omited, infile will be replaced.

~-S ¢ If —s option specified, symbol file will be generated.

The extesion of symbol file is .sym.

The contents of symbol file is sorted by address order.
With sorted symbol files, emulator software can access sy mboles
quickly.

Input example

r N
ERXGBK>CVTE8K SAMPLE. ABS SAMPLE2. ABS

ERXGBK>CVTE8K SAMPLE. ABS

ERXG6BK>CYTG8K -5 SAMPLE. ABS SAMPLEZ. ABS

51 G. CVT68K
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A.1 Setting Auto Break

The auto break function uses character strings (symbols) in the symbol definition used
in the program source file,

Each symbol has specific address.

Set each symbol name in an event point by using the Lowtl command. The auto break
function is based on event break point setting. The auto break function defines all events
(symbols) as break — points using the wild card function.

An example for using the auto break function is shown below.

~ ~
ERX>b £=on
ERX>g/w

D0-7 00000000 00000000 00000000 00DCO0O0 00000000 00000000 00000000 00000000
A0-7 00000000 00000000 000DOO0D 00O000CCO 00000000 00000000 00000000 0000BOOO
PC = DODOEDD2  SSP = 0000BOOD  USP = 0000000 SR = -§7--1-- = 2704
SP:00E002 CLR.L DI

CEvent "MAIN.MAIN" Break>

ERX>g/w

p0-7 00000000 00000000 0ODOO0CO 00000000 00000000 00000000 00CO00CO 00000000
A0-7 00000000 00000000 00000000 00000000 00000000 00000000 00000000 0000BOOO
PC = 0000EO08  SSP = 0000BOOO  USP = 00000000 SR = -§7--1-- = 2704
SP-00E008 MOVE. W D_CMDREG, DO

<Event "MAIN.CMDIN" Break>

ERX>g/w

D0-7 00000021 00000000 00000000 00000000 00000000 00COO0OO 00000000 0OO0O00D
A0-7 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00OOBOOO

PC = 0000E012  §SP = 0000BOOO  USP = 00000000 SR = -§7----- = 2700
SP:00E012 BNE. L MAIN_JPI
<Event "MAIN. D CMDREG"™ Break>
\ y
NOTE
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e
ERX>g/w
00-7 00000021 00000000 00000000 0OOCOOO0 00000000 00000000 00000000 00000000
AO-7 00000000 00000000 00000000 00000000 0OCCO000 00000000 00000000 0000BOOO
PC = 0000ED22  SSP = 0000BOOO  USP = 00ODOOCD SR = -§7--7-- = 2704
SP:00e022 BNE. L MAIN_JP2
CEvent "MAIN.MAIN _JP1" Break>
ERX>g/w
DO-7 00000021 00000000 00000000 00000000 00000000 00000000 00000000 00000000
A0-7 00000002 00000000 00000000 00000000 0OCOOCOC 00000000 00000000 000DAFFC
PC = DOOCEOD4D SSP = 0000AFFC USP = 000O0OOO SR = -§7--71-- = 2704
SP:00EDAD MOVEA. L #$00000102, A
CEvent "MAIN. MEMAR" Break>
ERX>g/w
00-7 00000021 00000000 0OCOOCOO 00000000 00000000 00000000 00000000 0OOOCOOD
AO-7 00000002 00000000 00000000 00000000 00000000 00000000 00000000 OOOOAFFC
PC = 0000ED40  SSP = QOOOAFFC  USP = 00000000 SR = -S§7T--7-- = 2704
SP:00EQ4E MEMWR_LOP MOVE. 8 (AQ}+, DD
<Event "MAIN.D SIZE" Break”
ERX>2/w
00-7 00000041 00000OCS OCOOGO0D 00000000 00000000 00000000 00000000 00000000
A0-7 00000002 00000102 0OCO0000 00OGO00O 00000000 00000000 00000000 0DCOAFFC
PC = 000OEGS0 SSP = DOOCAFFC UsP = 00000000 SR = -§7-—— = 2700
SP:DOEDS0 NOP

| <Event "WAIN MEMNR_LOP" Break>
ERX>2/w
00-7 00000041 00000000 0ODCOO0O0 00000000 00000000 00000000 000CODGD GOOOOOCO
AD-7 0000D0G3 0C00D102 0D0DOCOGC 006200000 00000000 00000000 00000000 OOCDAFFC
PC = O0DDEQSS  SSP = ODOOAFFC  USP = 00000000 SR = -§7-- = 2700
SP:DOEQSE 5UB0. 38 #1. D1
-
— NOTE
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|

|

ERX>g/w

00-7 00000041 0OOCOOFF 00COCO0O 00000000 £0000COC 00000000 00000000 00000000
AD-7 0000D003 00000103 000CO0CO 00000000 00000000 COO00000 00000000 ODOOAFFC
PC = DDODEO4E  SSP = ODOOAFFC  USP = 00000000 SR = -STXN--C = 2719
SP:00EQ4E MEMWR_lop  MOVE. B (AD)+, 00

<Event "MAIN. MEMWR LOPE" Breakd

ERX>b MAIN. MEMWR Ls=off
ERX>g/w

£0-7 00000042 QDCOCOFF 00000000 00000000 00000000 00000000 00000000 00000000
A0-7 00000004 0DOOD103 00000000 00000000 0COOOCO0 00000000 00000000 OOOOAFFC
PC = Q00DEQS2  SSP = DOCOAFFC  USP = 000000CO SR = =§7X---- = 2710
SP:O0E 052 MOVE. B DO, (A1) +

<Event "MAIN. U_SRCBUF" Break>

ERRg/w
00-7 00000042 OCOOOOFF 00000000 00000000 0OOC0000 00000000 00OD0COD 00000000

AD-7 00000004 00C00DI04 00000OOO 0OCOOCOC 00000000 00000000 00000000 OOOOAFFC
PC = OOCOEOS6E  SSP = OOOOAFFC ~ USP = 00000000 SR = -§7%---- = 2110

SP:0D0E0SH SUBOQ. B #1, D1
<Event "MAIN. D_DESBUF" Break>
ERX>g/w

D0-T 00000048 00000000 00000000 0OGOOOOC 0000000O 0COCOCOO 0COC00CO CGOC0000
A0-7 00000102 00000202 00000000 00000000 00000000 0000GCO0 00000000 000OBOOO
PC = DOOOEO2A  SSP = ODOOBOOO  USP = 00000000 SR = -§7~-1-- = 2704
SP:00EC2A BRA. LB MAIN_END

<Event MAIN. MEMWR _END" Break>
ERX>g/w

D0-7 00000048 00000000 00000000 0O0CCO0CO 00000000 00000000 000CCO00 00CO00OO
£0-7 0000D102 00000202 00000000 0OCOCOCO 000000C0 00000000 00000000 000CBOOO
#C = OO0OEC32  SSP = QDOOBGDO  USP = 0000000 SR = -§7--Z-- = 2704
SP-ODEN32 MAIN MAIN_END" Breakd>

3 A HOW TO USE THE B
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A.2 Settin

The range break function sets break — points in all

symbols.

g Break — Points in All Commands between Specified Symbols

An example for using the range break function is shown below.

-

ERX>
ERX>reset
ERX>r reset
ERX>b #=0ff
ERX>b/r MAIN. MEMWR, MAIN. MEMKR_LOP
ERX>b
No. Module Stmbol FA Address St Size Data Count EX SEQOBCHPT
425 §§ 25 -- DOEQ3A == ==== ==== —we- - i S
00EQ4E

ERX>g/w MAIN. MAIN

p0-7 00000021 00000000 00000000 000D00CH 00000000 00000000 00000000 00000000
A0-7 00000002 00000000 00000000 00000000 00000000 00000000 00000000 OODOAFFC
PC = DOODEQ40  SSP = DOOOAFFC  USP = 00000000 SR = -§7--7-- = 2704
SP:00ED40 MOVEA. L #S0000D102, Al

<Event "_25" Break>

ERX>g/w

p0-7 DO00002Y 00000000 00000000 00000000 00000000 00000000 0OCGO000 00COO000
AO-T 0000DO0Z 0000DI0D2 00000000 00000000 00000000 00000000 00000000 OOOQAFFC
PC = 0000E046 SSP = DODODAFFC USSP = 00000000 SR = -§7--2-- = 2704
SP:00E046 MOVE. W D_SIZE, DO

<Event "_25" Break>

commands between the specified

A. HOW TO USE THE BREAK FUNCTION
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A.3 Setting Break — Points in All Accesses between Specified Memory

The event break function is used when breakpoints are set in all accessed spaces in
the specified memory. The range addresses can be specified by using the Ewsnt command,
conditions outside the range may also be specified.

An example is shown below.

s =
ERX>
ERX>reset
ER>r reset
ERX>b #=off
ERX>ev MAIN. D_DESBUF
Symbol : MAIN. D_DESBUF
Faddress : -- =
Address : 000102 = 00102, 0D201
Status § = =
Size o =
Data e =
Passcount : --—-- =
External : -- =
Sequential : - =
ERX>
ERX>b MAIN. D_DESBUF
ERX>D
No. Module Stmbol FA Address St Size Data Count EX SEOBCHPT
&13 MAIN  D_DESBUF -= 00D102 == === === - Y e
000201

ERX>2/w MAIN. MAIN

D0-7 00000041 00000000 00000000 00000000 00000OOC DOOOOCCO 00000000 00000000
A0-7 00000003 0000D103 00000000 00000000 00000000 00000000 00000000 00000000
PC = 0000EQ56  SSP = DOOOAFFC ~ USP = 00000000 SR = -§7----- = 2700
SP:00E056 SUBQ. B #1, D1

CEvent "MAIN. D_DESBUF" Break>

NOTE
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A.4 Setting Break — Points by Using The Sequential Function

Break — points can be set by using the sequential conditions of the Ewsnt command.
ERX can set sequential conditions of four levels. Actually, the trigger of each function
can be generated by combining four event points. An example for setting break — points
using the two — level sequential conditions is shown below.

r** ~
ERX>

ERXO>b #=0ff

ERX>ev MAIN. D_DESBUF

Symbol : MAIN. D_DESBUF
Faddress : --

Address : 000102, 000201
Status T =

Size ; me——

Data P =

Passcount : ----

External : --

Sequential : --

ERX>ev MAIN. MEMWR_LOP
Symbol + MAIN. MEMNR_LOP
Faddress : --

Address : DOEO4E

Status ? ==

Size e

Data P mee-

Passcount : ===

External : --

Sequential : -

ERX>ev MAIN. MEMWR_LOP

| ERX>b

No. Module Symbol FA Address St Size Data Count EX SEBBCHP T
514 MAIN  MEMWR_LOP -- DOEQ4E -~ === =~ ——— — R 3 - - - -
ER¥>g/w MAIN. MAIN

#1

" " " " " " " "

#2

£0-7 00000042 00000103 D0DCOCO0 00000000 00000200 00000000 00000000 00000000
40-7 0000DO04 0000DIO3 00OO0OGE 00000000 00000000 00000000 00000000 OO0O0AFFB
PC = 0D00EOS0  SSP = JOODAFF8  USP = 00000000 SR = -§74---- = 2710
SP:00EDSD NP

CEvent "MAIN. MEMWR_LDP" Break>

=)

\
NOTE
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ERX>8/w

D0-7 00000043 00OOOOFE 00000000 00000000 00000000 00000000 00000000 00000000
A0-7 00000005 0000D104 00000000 00000000 00000000 00ODOOOOO 00000000 OO0DAFFE

PC = 0000E0S0  SSP = DDOOAFF8  USP = 00000000 SR = -§T-—- = 2700
SP:00E0S0 NOP
<Event “MAIN. MEMWR_LOP" Break>
\ .
NOTE
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A5 Setting Break — Points by Address, Status, and Pass Count

Break — points can be set automatically by the Brssk command.

Actually, the event function is used, so event points are registered automatically.
Default module name (specified in the DEFM command) or (serial number) is selected as
an event name.

o I
ERX>

ERX>reset

ERX>r reset

ERX>b #=off

ERX>b MAIN. MEMWR_LOP, MR, 5

ERX>g/w MAIN. MAIN

D0-7 00000045 000000FC 00000000 00000000 00000000 00000000 00000000 00000000
A0-7 00000005 00000104 00000000 00000000 00000000 00000000 00000000 OODDAFFC
PC = 0000E050  SSP = DDOOAFFC  USP = 00000000 SR = -§7-—--- = 2700
SP:00E050 NDP

<Event "__29" Break>

ERX>

NOTE
The event function registers event points automatically but does not delete,
so the event points must be deleted by the EDslsts command.

A. HOW TO USE THE BREAK FUNCTION 8
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B, 1oy 10 USE THE HISTORY

B.1 Setting End Moniter

The end monitor mode is the ERX default setting. When the ERX is started, if the history
mode is not specified, it will default to the end monitor mode setting.

When emulation is broken during debugging, history can be displayed.

This mode has the highest activity ratio.

End monitor mode is set by using the EM command. Storing history information with
in the specified storage range starts when emulaion is broken.

e .
ERX>

ERX>B MAIN. MAIN _END
ERX>EM

ERX>G MAIN. MAIN

00-7 00000048 00000000 00000000 00000000 00000000 00000000 00000000 00000000
A0-7 0000D102 00000202 00000000 00000000 00000000 00000000 00000000 0000BOOO
PC = DOOOE032  SSP = 0000BOOO  USP = 00000000 SR = -S7--1-- = 2704
SP:00E032 MAIN_END JUP  MAIN_ END

<Event "MAIN. MAIN_END" Break>

NOTE
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~
ERX>H/D 30
Point E FA Addr Data St Opecode Operand
0030 SD 00D100 47 MR
0029 SP 0DQED52 MOVE.B DO, (A1)+
0028 SP 00E054 MEMNR_LOPM  NOP
0027 SD 000200 47 MW
0026 SP ODE056 SUB0.B #1,D1
0025 SP 0OOE0S8 MEMWR_LOPE  BNE.S  MEMWR_LOP
0023 SP DOEQ4E MEMAR_LOP  MOVE.B (AD)+, DO
0022 SP 0QED50 NOP
0021  SD 00D101 48 MR
0020 SP 00E052 MOVE. B DO, (A1) +
0019  SP DQED54 MEMWR_lopm  NOP
0018 SD 00D201 48 MW
0017  SP DQED56 SUB0.B #1,D1
0016 SP 0ODE0S8 MEMNR_LOPE BNE.B  MEMWR_LOP
0015 SP DOEOSA NOP
0014 SP 0OE0SC MEMAR_END  RTS
0012  SD DOAFFC 0000 MR
0011  SD OOAFFE EO2A MR
0010 SP 0OE02A BRA. L  MAIN_END
0008 > SP 00E032 MAIN_END JuP MAIN_END
0003 > SD DDAFFE E032 MW
0002 > |A FFFFFE E032 |A
0001 SD OODAFFA 2704 MW
$55% Pause #3444
ERX>

\s
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B.2 Setting Center Events

The center event function stores the contents of 8191 — time storage including before
and after the trigger point by using the event signal as a storage trigger. An example

is shown below.

ERX>

ERX>B MAIN. MAIN_END

ERX>EV MAIN. D_DESBUF

Symbol : MAIN. D_DESBUF
Faddress : -- =
Address  : 000102 = 0D180
Status ‘. == =

Size P mm—— =
ERX>CE MAIN. D_DESBUF

em

h s=MAIN. D_DESBUF a=on 1=4095

Macro CE completed.

ERX>H/S

No. Module Symbol
&13 MAIN  D_DESBUF
Auto Start : ON
Length : 4095
Multi : OFF
Freeze : OFF
Break : OFF

ERX>G MAIN. MAIN

PC = 0000E032  SSP = 0000B0OO
SP:00E032 MAIN_END JMP
<Event "MAIN. MAIN_END" Break>

FA Address St Size Date Count EXSEQBCHP T
-- 00D180 MW ---= === ===~

00-7 00000048 00000000 00000000 00000000 00000000 0000OCCCO 00OCCCO0 0000000
A0-7 00000102 00000202 00000000 00000000 00000000 00000000 00000000 00008000

-_s_-

USP = 00000000 SR = -§7--2-- = 2704
MAIN_END

NOTE
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1190
1189
1188
1187
1186
1184
1183
1182
1181
1180
17
1178
ni
1175
1174
1173
172
1174

ERX>

ERX>H/D 1180, 1170
Point E FA Addr Data St

SP DDE052
SP 00E054
SD 00D17F
SP 00E056
SP 00E058
SP OOEO4E
SP 0DEO50
SD 000080
SP 00E052
SP 00E054
SD 000180
SP DOED56
SP 0DE0S8
SP DDEQ4E
SP DDE0S0
SD 000081
SP 00E052
SP 00E054

1170 # SD 000181

46 MW

AT MR

AT MW

48 MR

48 MW

MEMWR_LOPM

MEMWR_LOPE
MEMWR_LOP

MEMNR_LOPM
D_DESBUF

MEMWR_LOPE
MEMWR_LOP

MEMWR_LOPM

Opcode Operand
MOVE. B DO, (A1)+
NOP

SUBC.B #1,D1
BNE. S MEMWR_LOP
MOVE. B (A0) +, DO
NOP

MOVE.B DO, (A1)+
NOP

SUB0. B #1,D1
BNE. S MEMWR _LOP
MOVE. B (AD) +, DO
NOP

MOVE.B DO, (A1) +
NOP

NOTE
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B.3 Setting Inner Events

The inner event function sets event points and executes the history storage function
by using the event signal as the history start/stop trigger. The storage function stores
the contents in the specified range

~ D
ERX>

ERX>B MAIN. MAIN_END

ERX>1E MATN. MEMWR, MAIN. MEMWR_LOP

en

H s=MAIN. MEMNR e=MAIN. MEMWR_LOP a=off

Macro |E completed.

ERX>H/S

No. Module Symbol FA Address St Size Date Count EX SEOBCHPT
&12 MAIN  MEMWR == 00EO3A == === ==== === m—— = §— -
&14 MAIN  MEMWR_LOP  -- O0EQ4E -- -— -——= -—-= -- == - - -~
Auto Start : OFF

Length :$
Muiti . OFF

Freeze . OFF

Break : OFF

ERX>G MAIN. MAIN

DO-7 00000048 00000000 00000000 0OCOOCOO 00000000 00000000 000DO0OD DOODCOOO
A0-7 00000102 00000202 00000000 00000000 00000000 00000000 00000000 DOOOBOOO
PC = 0000E032  SSP = 00008000  USP = 00000000 SR = -§7--Z-- = 2704
SP:00E032 MAIN_END  JMP  MAIN_END

<Event "MAIN.MAIN_END" Break>

ERXOH/D
Point E FA Addr Data St Opcode Operand
0012 & SP 00ED3A MEMWR MOVEA. L #$00000002, AD
0003 SP 00E040 MOVEA. L #$0000D102, Al
0006 SP OOE046 MOVE.W D_SIZE, DO
0003 SP 0OE04C MOVE.W D_DO, D1
0002 SD 00D202 0000 MR D_SIZE
0001 ¢ SP OOED4E EMWR_LOP MOVE. B (A0) +, DO
t223 Pause $¥&¢
ERX>
\_ J
NOTE
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C. HoJ T0 USE THE STUB FUNCTION

C.1 How to Use Program Patch

Program operations can be changed freely through ERX.
ERX intervention can be realized by combining operation commands.

Actually, NMI is generated by executing the illegal instruction command, emulation is
interrupted, and the specified command is executed. The stub function is not a real time
debug function. Program modification, addition, and deletion can be checked before the

program source file is modified.

Because the illegal instruction command must be inserted in

the program, the stub function can be specified only in a read, write, and access memory.
If the stub function is to be specified in a read only memory, after required data is
transferred from the read only memory of the target system to the emulation memory,
the stub function can patch the program using the emulation memory (state : read only

memory).
An example is shown below.

& =2\
ERX>ex MAIN. D_SIZE=3
ERX>di MAIN. MEMWR_LOP, +0b
SP:00EQ4E 1018 MEMWR_LOP  MOVE.B (AD)+, DO
SP:00E0S0 4ET1 NOP
SP:00E052 12C0 MOVE.B DO, (A1) +
SP:00EQ54 4ET MEMWR_LOPM  NOP
SP:00E056 5301 SUBQ.B #1,D1
SP:00E058 66F4 MEMWR_LOPE  BNE.S MEMWR_LOP
SP:00E0SA 4ET1 NOP
SP:00E0SC 4E75 MEMWR_END  RTS
SP:00EQSE 4ET5 CMDIN RTS
SP:00E060 0010FFFT ORI.B #$F7, (AD)
SP:00E064 0OFF 1114
\ J
NOTE
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ERX>stub MAIN. MEMWR_LOP, "PATCH"
ERX>macro PATCH
MACRD>echo off
MACRO>cput "PATCH /n"
MACRO>r d0=mb (reg (a0))
MACRO>r al=reg (a0) +1
MACRO>g/w

ERX>b MAIN. MAIN_END
ERX>g/w MAIN. MAIN
PATCH

PATCH

PATCH

DO-7 00000043 00000000 00000000 00000000 00000000 0OOO0O00OC 00000000 00000000
AD-7 0000D105 00000000 00000000 00000000 00000000 00000000 00000000 000CO00CO
PC = 0000E032  SSP = 0000BO00  USP = 00000000 SR = -§7--2-- = 2704
SP:00E032 MAIN_END JMP MAIN_END

<Event "MAIN. MAIN_END" Break>

ERX>

NOTE
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D.1 How to Use Program Patch

Program operations can be changed freely through ERX.
ERX intervention can be realized by combining operation commands.

In actual processing, NMI is generated by executing the illegal instruction command, emulation
is interrupted, and the specified command is executed. The on break function is not
a real time debug function. Program modification, addition, and deletion can be checked
before the program source file is modified.
Any memory type (RO, RW, US) can be used because the event signal is used.

A use example is shown below.

4 I
ERX>ex MAIN, D_SIZE=3
ERX>di MAIN. MEMWR_LOP, +0b
SP:00EQ4E 1018 MEMWR_LOP MOVE. B  (A0)+, DO
SP:00E0S0 4ET1 NOP
SP:00E052 12C0 MOVE. B DD, (A1)+
SP:00E054 4ETI MEMWR_LOPM  NOP
SP:00E056 5301 SuBa.B8 #1,D1
SP:00E058 66F4 MEMNR_LOPE  BNE.S MEMWR_LOP
SP:00EQ5A 4ET1 NOP
SP:00EOSC 4E75 MEMWR_END RTS
SP:0D0EOSE 4E75 CMDIN RTS
SP:00E060 OO10FFF7 ORI. B #$F7, (AD)
SP:00E0B4 OOFF £33
_ .
NOTE
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D. HOW TO USE ON BREAK

ERX>onbreak MAIN. MENWR_LOP, “"PATCH"
ERX>macro PATCH
MACRO>echo off
MACRO>cput "PATCH/n"
MACRO>r d0=mb(reg (al))
MACRO>r a0=reg(a0) +1
MACRO>g/w

MACRO>

ERX>D MAIN. MAIN_END
ERX>2/w MAIN. MAIN
PATCH

PATCH

PATCH

D0-7 00COO046 00000000 00000DOO 00OOOOOD 0OOOOOCO 000OOOCD 0DOOOCOOO 00000DOOD
A0-7 00000008 00000000 00000000 0OOOODOCCO 00O00OCO 00000000 00000000 0000BOOD
PC = D0ODEQ32  SSP = 0000BCO0  USP = 00000000 SR = -§7--71-- = 2704
SP.00ED32 MAIN_END JUP MAIN_END

¢Event "MAIN. MAIN_END" Break>

ERX>

Batch file ERX completed
ERX68K>q

axiting ERXGBK

NOTE
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£ _HOY 109 USE THE COYERAGE

—

E.1 How to Use The Coverage Function

The coverage function measures to see whether the target program has been tested enough
and represents program reliability by numeric values.

In actual measurement, a result is obtained by a function that sets the coverage memory
when emulation processor accesses an address. When the coverage function is to be
used, allocate coverage memories in the memory space to be measured and clear all coverage
memories.

After that, when the processor is putl in emulation state, it executes the coverage function
and plots the accessed memory addresses in the coverage memory. Regardless of
whether emulation is being executed or broken, the distribution of executed programs
and accessed memories can be measured.

The measured values are represented by percentage.

A use example is shown below.

- ™™
ERX>

ERX>ev MAIN. MEMWR_LOPM

Symbol : MAIN. MEMWR_LOPM
Faddress : -- =

Address : 00E0S4 =

Status goimm =

Size tmmn- =

Data Hi e -

Passcount : ===~ = 80

External : -- =/

ERX>b MAIN. MEMWR_LOPM

ERX>ev MAIN. D_SRCBUF

Symbol © MAIN. D_SRCBUF

Faddress : -- =

Address : 000002 = 0DOOZ, 0D101
Status s =/

NOTE
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~
ERX>ev MAIN. D_DESBUF
Symbol : MAIN. D_DESBUF
Faddress : - =
Address : 00D102 = 00102, 0D201
Status y o =/
ERX>cov #=on
ERX>cov/cl
ERX>g MAIN. MAIN
D0-7 00000048 00000081 00000000 00000000 00000000 00OCOOCC 0O0OCOOO 0OO0O0OD
AO-7 00000082 0000D182 00000000 00000000 00000000 00000000 00000000 OODOAFFC
PC = 000DEOS6  SSP = DOOOAFFC  USP = 00000000 SR = -§7—-- = 2700
SP:00E0S6 SUBD. B #1, D1
<Event "MAIN. MEMWR_LOPM" Break>
ERX>cov/p
No. Module Symbol FA Start End St P/U Cal
&7 MAIN D_CMDREG  -- 0D0DO0OO 00DOOO -- % 100.00%
17 MAIN D_SIZE -- 00D202 000202 -- ¢ 100.00%
%18 MAIN  MAIN -- ODEO1E OOEOIE -- % 100. 00%
&12 MAIN  MAIN_JPI -~ DOEOTE OOEQTE -- % 100.00%
10 MAIN  MEMWR -- QODEO3A OOED3A -- ¢ 100.00%
k14 MAIN MEMWR_LOP -- OOEOAE ODEO4E -- ¢ 100.00%
k16 MAIN MEMWR_LOPM -- OOE054 O0E054 -- # 100.00%
k15 MAIN  MEMWR_LOPE -~ OOEO58 OOE0S8 -- ¢ 100.00%
&8 MAIN CMDIN -- 0QEOSE OOEOSE -- ¢ 100. 00%

\
NOTE
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~ ~

ERX>cov/u

No. Module Symbol FA Start End St P/U Cal
&1  MAIN  V_MEMRD  -- 000020 000020 -- - 0.00%
%24 MAIN  V_MEMWR  -- 000021 000021 -- - 0.00%
&5 MAIN  PER_START -- 009000 009000 -- - 0.00%
820 MAIN  PER_LOP1  -- 009004 009004 -- - 0.00%
821 MAIN  PER_LOP2  -- 00900A 00900A -- - 0. 00%
%22 MAIN  PER_LOP3  -- 003014 009014 -- - 0.00%
323 MAIN  PER_LOP4 -- 009018 009018 -- - 0.00%
&4 MAIN  PER_END  -- 009026 009026 -- - 0.00%
4 MAIN  V_STACK  -- 00BOOO 00B0OD -- - 0.00%
& MAIN  D_SRCBUF -- 00D002 DOD1D2 -- - 50.00%
&3 WMAIN  D_DESBUF  -- 000102 00D201 -- - 50.00%
11 MAIN  MAIN_JP2 -- OOEO2E ODEO2E -- - 0.00%
%19 MAIN  MAIN_END -- 00E032 00ED32 -- - 0.00%
&3 MAIN  MEMRD -~ OOE038 00E038 -- - 0.00%
&2 MAIN  MEMWR_END -- OOEOSC OOEOSC -- - 0.00%

. J
NOTE
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—
ERX>cov/d
No. Module Symbol FA Start End St Pass Unpass
&1 MAIN  V_MEMRD -- 000020 000020 -- 000020-000020
( 0.00%) (100. 00%)
424 MAIN  V_MEMWR -- 000021 000021 -- 000021-000021
( 0.00%) {100. 00%)
&5 MAIN  PER_START -- 003000 003000 -- 009000-003000
(0.00%) (100. 00%)
420 MAIN  PER_LOPT -- 009004 009004 -- 009004-003004
( 0.00%) (100. 00%)
&21 MAIN  PER_LOPZ  -- 0D0900A 00S00A -- 00300A-00300A
( 0.00% (100. 00%)
k22 MAIN  MAIN _LOP3 -- 009014 009014 -- 003014-009014
( 0.00%) (100. 00%)
&23 MAIN  PER_LOP4 -- 009018 009018 -- 009018-009018
( 0.00%) (100. 00%)
%4 MAIN  PER_END -- 009026 003026 -- 009026-009620
( 0.00%) (100. 00%)
&  MAIN  V_STACK -- 00BO0O 00BOOO -- 00B000-00B000
( 0.00%) (100. 00%)
&7 MAIN  D_CMDREG -~ 000000 00D00O -- 00D000-00D000
{100. 00%) ( 0.00%)
%9  MAIN  D_SRCBUF -~ 00D0O02 00DIOT -- 00D002-00D081 00DD82-00D101
( 50.00%) { 50. 00%)
%13 MAIN  D_DESBUF  -- 00D102 000201 -- 00D102-000181 00D182-000201
( 50. 00%) ( 50. 00%)
-
NOTE
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3 )

17 MAIN D_SIZE -- 000202 000202 -- 00D202-000202

(100. 00%) (0.00%
418 MAIN  MAIN -~ 00E000 OOE0QO0 -- OOEOOO-00E0DO

(100. 00%) ( 0.00%)
&10 MAIN  MAIN_JPI -- OOEO1E OOEO1E -- OOEQ1E-OOEOIE

(100. 00%) ( 0.00%)
&11 MAIN  MAIN_JP2 -~ DOEO2E 0OOEO2E -- 00E02E-00E02E

( 0.00%) (100. 00%)
419 MAIN  MAIN_END -~ 00E032 00E032 -- 00E032 00E032

( 0.00%) (100. 00%)
& MAIN  MEMRD -- 00E038 0OE038 -- 00E038 00E038

( 0.00%) (100. 00%)
&12 MAIN  MEMWR -~ 00EO3A 0OEO3A -- DOE03A-00E03A

(100. 00%) ( 0.00%)
414 MAIN  MEMWR_LOP -- O0EQ4E OOEQ4E -- ODEO4E-O00EQ4E

(100. 00%) ( 0.00%
&16 MAIN  MEMWR_LOPM  -- ODE054 OOE0S4 -- 0OE0S54-00E054

(100. 00%) ( 0.00%)
%15 MAIN MEMWR_LOPE  -- 0OE 58 OOE058 -- OOE0S58-00E058

(100. 00%) ( 0.00%
&2 MAIN  MEMWR_END -- DOEOSC OOEOSC -- 00E05C-00E05C

( 0.00%) (100. 00%)
&8 MAIN CMDIN -- DOEOSE OOEOSE -- OOEOSE-OOEOSE

(100. 00%) ( 0.00%)

k J
NCTE
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_

F.1 Measuring The Inside of Specified Module

Basically, the performance function consists of the three counters; emulation time counter,
measurement time counter, and measurement number of occurrence counter.

The emulation time counter counts the clock pulses of the target processor and measures
emulation time.

The measurement number of occurrence counter measures the number of times of
measurement from the start to end event point.

Emulation time, total time of executing the specified range, number of times of measuring
the specified range, average time of executing the specified range, and processor load
factor are displayed as a result.

A use example is shown below.

fr— ~
ERX>

ERX>b MAIN. MAIN_END

ERX>pe s=MAIN. MEMWR  LOP e=MAIN. MEMWR_LOPE

ERX>pe

No. Module Symbol FA Address St Size Data Count EXSEQOBCHP T
%14 MAIN  MEMWR_LOP  -- OOEQ4E -~ -=== === -=-—= e e
415 MAIN  MEMWR_LOPE -- O0E058 -- ---- ---- —--- R S
ERX>g MAIN. MAIN

DO-7 00000048 00000000 00000000 00000000 00000000 00000000 0DOOOOOO 00000000
A0-7 00000102 00000202 00000000 00000000 00000000 00000000 00000000 0000BOOO
PC = 0000E032  SSP = 000OBOOO  USP = 00000000 SR = -§7--1-- = 2704
SP:00E032 MAIN_END JUP  MAIN_END

<Event "MAIN.MAIN END" Break>

ERX>pe/d

Total Emulation Time
Number of Event Occurence
Time of Event Duration

OH: OM: 0S: 0009S5US
256
OH: OM: 0S: 000873US

Average Time = QOH: OM: 0S: 000004US
Time Percentage = 97. 19%
ERX>
\ J

—— o7
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G.1 Outline of High — Level Language Debug (HLLD)

G.1.1 Functions

(1) Source line display (Wisw, Disusssmbls)
(2) Line — unit execution ()

(3) Display of the source line at break time (Dnbrsuk)

(4) Real time trace (Histery)

(5) Stack trace (8T

G.1.2 Commands

The commands added for HLLD are listed below.

The command added for HLLD are listed below.
>HLLD (Macro) Initializes HLLD
> T {(Macro) Executes each line

Performs postprocessing after interrupt
of the T command

> ONABORT (Macro)

>MH HLLD (Macro) Displays the HLLD command menu
> View (Command) Displays the source file
>H/V (Command) Source level real time trace

> ONBREAK (Command) Defines on break

The commands whose functions have been enhanced for HLLD are listed below.

>H/D (Command) Displays real time trace reverse assembly
> DI (Command) Displays memory reverse assembly
NOTE

The above two commands display source reverse assembly and source together.
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G.2 Examples for Using High — Level Language

The HLLD function is used for the following :

« Program file

+ Vecter file

» Character output routine
» Compile patch file

- Link loader command file
« Operating example

Debug (HLLD)

NOTE
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Program File

' N\
/% sieve2. ¢ -- scaled down sieve with MAXPRIME_2 instead of 8081 #/
/% Eratoshenes Sieve prime number calculation &/
#define MAXITER 1
#define MAXPRIME 2 9

char flags IMAXPRIME_2] ;
main ()
{
register int i, k;
int prime, count, iter;
for (iter = 1;iter (=MAXITER; iter++) [
count = 0;
for (i = 0; i (MAXPRIME_2; i+%)
flags[i] = 1;
for(i = 0; i(MAXPRIME_2; i+4) {
if(flags[i]) {
prime = i + i +3;
k =1+ prime;
while (k ( MAXPRIME_2) {
flags(k] = 0;
k+ = prime;
}
printf (" \n¥Xd", prime) ;
count++;
}
}
}
printf(" \n¥d primes\.n", count) ;
}
\ J
NCTE
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Vecter File

—

VECTOR

XREF
IDNT
ORG
DC. L
OC. L
END

2777STACKTOP

$0
77778 TACKTOP
$2000

Character Output Routine

char #0UTCHR (c)

char foutput_port;
output port = (char %) Ox0000ffff;

outchr output one cher to port 3
use OFA % 2 to direct the output

foutput port = ¢,

R RN E R R R R R R RRRRILRLE

L

3

FHEREEE R R AR AR R R AR RS RRRERRRRRRIRRRIRRERRRRRRRERRRRRIRERIREETEY/

-
%
%
3
¥
¥
¥
QUTCHR (c)
char c:
{
}

\
NOTE
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Compile Patch File

r ™
ECHO off

REM command file to compile, assemble and |ink modules of test program
ECHO on

REM compile test program

mecb8k sievex /debug=lines /opt=none;

REM assemble test program, sample startup and level 2 1/0 routines
asmbBk sievex/d/case;

REM link test program

10d68k Bsievex. cmd, sievex. map, sievex. ab

cvtb8k sievex. ab sievex. abs

Link Loader Command File

£ N
$EEEEEETIELILLILLLLLLLLISTILEILIIIIIEIIIL
% linking loader command file for SIEVEX #
FEEEESEEEIIELILRLLLILTILIILLLLINIIIIINNS
t
LIST CD00PXST
PUBLIC ?777STACKTOP $3000 % Initializes stack pointer {SP)
DRDER 9,13, 14,15 + Position sections
sect  9=32000 t code address
sect  13=59000 t data address (13:common, 14:data, 15:hea
load vector
load entry
LOAD  SIEVEX # Test program
load outchr
load csysbBk
load inchrw
load sbrk
load™\mcc68k™ 68000 \mcct8kab. |ib
END
. J

31 G. HOW TO USE THE HLLD FUNCTION



Incircuit Emulator

Operating Example

—
demo>on/cl
demo>ed #
demo>rem #++ HLLD DEMO
demo>h! Id
demo>setup
Setup by CONFIG.CNF File (Yes or <cr> / No) =y
==== (lock Setup ====
Erice : Cosmand parameter error .
Clock Mode is 1
0. External (TTL)
1. Internal (10MHz)
2. Internal (5MHz)
3. Internal (2. SMHz)
Select (0-3) 7
==== Map Setup ====
setupbBk> map
$P:000000 - OOTFFF = RO
SP:008000 - OOFFFF = RW
SP:010000 - FFFFFF = US
SD:000000 - OOTFFF = RO
SD:008000 - OOFFFF = RW
$D:010000 - FFFFFF = US
UP:000000 - 0OTFFF = RO
UP:008000 - OOFFFF = RW
UP:010000 - FFFFFF = US
UD:000000 - DOTFFF = RO
UD:008000 - OOFFFF = RW
UD:010000 - FFFFFF = US
Available Memory Size = 448Kbyte (S)
===z Pjn SQtup as==
setupbBk> pin
BRt = High (Disable)
HALT¢ = High (Disable)
BERR¢ = High (Disable)
RESET# = High (Disable)

NOTE
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r A
L7 = -- (Disable)
L6 = -- (Disable)
L5 = -~ (Disable)
L4 = -~ (Disable)
L3 = - (Disable)
L2 = == (Disable)
L1 = -—— (Disable)
==== Emselect Setup ====
setupb8k> ems
A (Assert AS into monitor) = Enable
B (Assert R/W into monitor) = Enable
C (Assert DS into emulation memory write cycle) = Disable
D (Assert DS into emulation memory read cycle) = Enable
E (Output data bus into emulation memory read cycle) = Disable
F (Sample BERR into emulation memory access) = Disable
G (Sample DTACK into emulation memory access) = Disable
H (Generate fault break into emulation) = Enable

| (Generata auto wait into all memory access) = Disable
J (Generata timeout into all memory access) = Enable
K (Number of auto wait clock [1-7]) = 2clock
L (Number of timeout clock [8, 128, 2K, 4K, 8K, 16K, 32K]) = 32Kclock
===z (bject Setup ====
Load Object File Name= = sievex
Loading Object File "sievex. ABS™
Completed Loading. Start Address: SP:002000
==== (ther Setup commands ====
demo>es :

No. Module Symbol FA Address St Size Data Count EXSEOBCHPT
&1  ENTRY  ENTRY == 002000 — === === === == = == -
&2 ENTRY  LSTOP = 002020 =~ <=== m==n cem- - -
415 sievex .main ~002028 == === me== o= -
&9 sievex #14 == 002034 == ==== ~o== a=e- - = -
410 sievex #15 “= 00203 == ==== =m== === — e - —-—
11 sievex #16 == 00203 == ==== ==== ==-=- - ===
812 sievex #17 -= 002042 -~ === === = =
413 sievex #18 -= 002074 == ===~ =m== ~=-- S gl s
414 sievex #19 -= 002078 -- ==== === -=-=- — - -----

_ J
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-
43 sievex #20 N e i e
844 sievex #21 - QI20AE" ~ s e Wids ‘erera
85 sievex #23 == 0Q20BE: ‘= mr e e po el B L
8 sievex #24 el v SR g e e I
&7 sievex #26 = Q2R <= mmen st BeTEE eisals
&8 sievex #27 <= UEETI <= dr e hhee: Satan: sl
U6 sievex #31 wall 16 A e S ATESSA
418 sievex #32 Sl 730 R B e s R
§22 outchr .OUTCHR = QIRE: oS Smese: Sl SieaieTe
419 outchr #14 ~~ QRIS et WieiReS
&20 outchr #15 == QU160 s i i == i (ol
&21 outchr #16 el e R e ok A 2 R
§23 inchrw 13 == QURIPE:: Tt s ol R

No. Module Symbol FA Address St Size Data Count EX SEQBCHP T
&26 inchrw . INCHRW = IRE MR et St R = i S
&24 inchrw #14 SONINZBER: = et C= ol Sl
&25 inchrw #15 e RRARER " 571950 ety petan: o w:
§27 SBRK . sbrk == PIRBER! ~=i—rrimhSnmia ST e e
B1T sievex . flags oS OPTRY: e et SiraE e i
demo>di
§$P:002000 2E7C00003000  ENTRY MOVEA. L #$00009000, A7
SP:002006 41F3000094AE LEA.L $O0S4AE. L, AD
SP:00200C 5888 ADDO.L #4,AD
$P:00200E 23CBO0D0S4AE MOVE. L AD, $0094AE. L
$P:002014 2C7C00000000 MOVEA. L #$00000000, A6
$P:00201A 4EB30000216C JSR  $00216C. L
$P:002020 4ET22700 LSTOP STOP  #$2700
SP:002024 60FA BRA. S LSTOP
§P:002026 4ETS RTS
S$P:002028 4ES6FFD8 .main LINK A6, S¥FFD8
demo>di sievex..main
§P:002028 4ES6FFD8 .main LINK A6, #SFFDB
$P:00202C 2D7C00009122FFE6 MOVE.L #$00009122, $FFEG (A6)
sievex #14 : for (iter = 1;iter (-MAXITER;iter+t) {
$P:002034 7001 #14 MOVEQ. L #3501, DO
SP:002036 2040FFE2 MOVE. L DO, $FFE2 (A6)

\.
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sievex #15 :
SP:00203A 42AEFFDA
sievex #16 :
SP:00203E 42AEFFF4
sievex #17 :
SP:002042 3D6EFFFE6FFEA
SP:002048 206EFFEG
SP:00204C 4300
SP:00204E 2D4SFFFC
demo>defm sievex
demo>b #20
demo>g/w

sievex 420 :
demo>h/v

Point Executed Source
0469

sievex #14 : for
0464

sievex #15 :

0460

sievex #16 :

0456

sievex #17 :

0408

sievex #17 :

0362

sievex #17 :

0316

sievex #17 :

0270

sievex #17 :

0224
sievex #17 :

0178

sievex #17 :

0132
sievex #17 :

count = 0;

#15 CLR. L $FFDA(AB)
for(i = D; i<MAXPRIME_2; i++)
#16 CLR. L SFFF4(A6)
flagsli] = 1;
#17 MOVE. W SFFF6 (A6), $FFEA (A6)
MOVEA. L $FFEG (AB), AD
LEA.L (AD), A1
MOVE. L A1, $FFFC(AG)

prime = i + i +3;
Line
(iter = 1;iter<=MAXITER; iter+4) {
count = 0;

for(i = 0; i<MAXPRIME_2; i++)

flags[i] = 1;

flagsli] = 1;

flagslil

"
—

flags[i]

o
-
-

flags[i]

"
—-
-

flags[il

"
.
-

flags[i]

flags(i]

"
—
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sievex #17 :

0041

sievex #18 :

0033

sievex #19 :

001

sievex #20
demo>h/d 44

Point E FA Addr
0044 SP 002074
0043 SD DOBFBO 0000 MR
0042 SD 008FB2 0009 MR
sievex #18 :

0041 SP 002074

0037 SD 00BFB2 0000 MR
0036 SD DO0BFBO 0000 MW
sievex #19 :

0039 SP 002078

0034 SD D0BFB2 0000 MR
0032 SD D0BFAB 0000 MW
0033 SP 00207E

0030 SP 002082

0029 SD 008FAZ 0000 MR
0028 SD QDBFA4 9122 MR
0027 SP 002084

0024 SD 008FB8 0000 MW
0023 SD DO8FBA 9122 MW
0025 SP 002088

0020 SD 00BFBB 0000 MR
0019 SD 00BFBA 9122 MR
0021 SP 00208C

0016 SD ODBFAS 0000 MR
0017 SP 002090

0013 SD 008122 01 MR
0014 SP 002094

for i

Data St

for(i = 0;

flags[il = 1;

= 0; i<MAXPRIME_2: i+%) {
if(flags(i]) {

prime =i ti+3;

Opcode Operand

218 BGT.S #17

i<MAXPRIME_2; i++) {

#18 CLR.L $FFF4(AB)

if(fiags(i]) |

#19 MOVEA W SFFEG (AB), SFFEC (A6)

MOVEA. L SFFFC (A6), AD
LEA L (AD), Al

MOVE. L A1, SFFFC(A6)

MOVEA. L $FFFC(AB), AO

MOVE. W SFFEC (AB), DO

TST.B  $00 (A, DO. W)

. flags
BEQ. L $00210C

NOTE
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sievex #20 : prime = i + i +3;

0011 > SP 002038 #20 MOVE. L $FFF4 (AB), $FFDE (AG)
0008 > SD 008FBO 0000 MR

0007 > SD 008FB2 0000 MR

0005 > SD OD8FSA 0000 MW

0004 > SD DOBFSC 0000 Mw

0006 > SP 00203E MOVE. L $FFDE (A6), DO

0002 > |A FFFFFE FFDE |A

0001 SD 008F90 209E MW

t322 Pause $%%%

~outchr. #14
~outchr. #16
~outchr. #14
~outchr. 16
demo>ed outchr. %
demo>on ~%. ¢ "g/w"

demo>v

sievex #20 : prime = i + i +3;
sievex #21 : k=i + prime;

sievex #22 : while (K < MAXPRIME _2) {
sievex #23 : flags(kl = 0;
sievex #24 : k+ = prime;
sievex #25 : }

sievex #26 : printf ("\n%d", prime) ;
sievex #27 : count+t;

sievex #28 : }

sievex 729 : }

demo>t 20

~sievex. #21

sievex #21 : k =i+ prime;
~sievex. #23

~sievex. #26

sievex #23 : flags(k] = 0;
sievex #24 : k+ = prime;
~sgievex. #26

sievex #23 : flags(k] = 0;
sievex #24 : k+ = prime;
sievex #26 : printf("\n%d", prime) ;
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demo>t 20
sievex #27 : countts;
sievex #19 ; if(flags(i]) {
stevex #20 : prime = i +i + 3;
sievex #21 k =i + prime;
sievex #23 . flags(k] = 0;
sievex #24 Kt = prime;
sievex #26 : printf("\n¥d", prime);
sievex #27 : count++;
sievex #19 ; if(flagslil) |
sievex #20 : prime = i + i +3;
sievex #21 =i 4 prime;
sievex #26 : printf("\n¥%d", prime);
sievex #27 : count+t;
sievex #19 @ if(flagslil) {
sievex #19 : if(flags(i]) f
sievex #20 ; prime = i + i +3;
sievex #21 : k =i + prime;
sievex £26 : printf ("\\n¥d", prime) ;
sievex #27 : counti+;
sievex #19 : if(flagslil) {
demo>rem %#%% covarage demo
demo>ev stack a=8000 9000
demo>cov %=on
demo>cov/c!
demo>r reset
demo>g/w
sievex #20 : prime = i + i +3;
demo>cov
No. Module Symbol FA Start End St P/U Cal
&1  ENTRY  ENTRY -~ 002000 002000 -- ¢ 100.00%
&2 ENTRY  LSTOP -- 002020 002020 —— -  0.00%
415 sievex .main -- 002028 002028 -—- * 100.00%
43 sievex #14 -- 002034 002034 -- = 100. 00%
410 sievex #15 -- 00203A 00203A -- ¢ 100. 00%
411 sievex #16 -- 00203E 00203 -- * 100.00%
812 sievex #17 -- 002042 002042 -- s 100. 00%
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413 sievex #18 -- 002074 002074 — ¢ 100. 00%
&14 sievex #19 -- 002078 002078 -- ¢ 100.00%
43 sievex #20 -- 002098 002098 -- # 100.00%
44 sievex #21 -- 0D20AE 0020AE -- -  0.00%
5 sievex #23 -- 0020BE 0020BE -- -  0.00%
46 sievex #24 -- 0020DA 0020DA -- -  0.00%
&7 sievex #26 - 0020F6 0020F6 -- -  0.00%
48 sievex #27 -- 002106 002106 -- -  0.00%
416 sievex #31 -- 002138 002138 - -  0.00%
418 sievex #32 -- 002148 002148 - -  0.00%
%23 inchrw #13 —— 0023DE 0023DE — -  0.00%
%23 inchrw . INCHRW -- 0023DE 0023DE -- -  0.00%
%24 inchrw #14 -- 0023E2 0023E2 — -  0.00%
%25 inchrw #15 -- 0023E4 0023E4 — -  0.00%
%27 SBRX  .sbrk -~ 0023EA 0023EA -- ¢ 100.00%
%30 sievex stack -- 008000 00%000 — - 3. 44%
417 sievex .flags -- 009122 009122 —- ¢ 100. 00%
demo>cov/d stack
No. Module Symbol FA Start End St Pass Unpass
%30 sievex stack -- 008000 003000 — 008000-008F73
008F74-003000
( 3. 44%) ( 96. 55%)
demo>
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