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® Introduction

The PECKER-I is a portable PROM programmer,
and yet capable of full fledged functions.

Among its many features are the wide range of the
PROMs it can program, having 16K byte RAM as a
standard component, and secure operatability by
using independent command keys.

Users are requested to read this manual prior to

using the programmer to take full advantage of
these features.

m QOutline

PECKER-I is a PROM programmer designed for
programming Intel’'s EPROMs, 2704, 2708, 2758,
2716 and 2732, T.I’s 2708, 2516 and 2532, and
their equivalents.
The destred PROM to be programmed can be selected
by a combination of settings of the two slide switches,
while the key operations and display format are
specified in an uniform way so that the users can
easily learn how to use the PECKER-I. It uses the
Z—80 Hu-processor for the control, and users can
execute or debug their programs on the machine
language level of the Z—80, the 8080 and the like
processors.
In order to give an overly annoying details of
operations using many functions, this user’s mannual
is edited in two parts.
[ 1 ] Description of commands needed in program-
ming.
[ 2] High level use of the PECKER-I
Useis are requested to read through the mannual in
accordance with their needs and capabilities.
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.Basic Description of the PECKER—!]

® |—1 Characteristics of the PECKER -1

Type:

CPU used:

RAM capacity:
Programmable PROMs:

Display:
ROM selection:

Key hoard:

Operational Temperature:

Operational Humidity:

Errosive Gas:
Errosive Gas:
Dimension:

Weight:
Line Voltage:

Power Consumption:

PKW 5000

Z-§0)

16K byte

Intel's 2704, 2708, 27585, 2716,
2732, T.I.’s 2708, 2516, 2532,
and thewr eguivalents.

16 digit, 7 segment LEDs
Combinaiton of the settings
of two slide switches,

15 command keys

20 data keys

4 ~ 40°C

30 ~ 807%

(above dew point)

SO2, under 0.05ppm

No harmful gas is emitted.
282W x 187D x 48 H in/m
(11.1 x7.4 x1.9in)

1.8 Kg (4 lbs)

AC 100V, AC 117V or

AC 220V $10%, 50/60 Hz
30VA

@ |2 Programming Specifications
(1) 2708 type 8K EPROM:s

iy &F. i e e, -

T el el LI, TGNy e ™M

Programming Voltage:
Programming Current:
Progtamming Pulse Width:
Puise Rise Time: Less than lus
" Pulse Fall Time: Less than lus
Programming Time per Address:
100 ~ 200ms
(After the programming is completed for all the
addresses to be programmed, additional program-
ming with twice the programming time should be
pertormed in order to increase programming re-
lighility.)
(2) 2716 type 15K EPROMs
Programming Voltage: 25V 0.3V
Programming Time: 50 £5ms

20V 0.3V
40mA min.
670 = 30us

T —a e T EE S Wi e e rmw . R B e e s
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® 1-3 External Appearances
The external appearences of PECKER-I is shown in

Fig. 131.
) —— POWER SWwW l l
—— DISPLAY FUSE HOLDER
. |
/~___ - S— - -
T POWERT
T FUNC ) oM Tye!f ADDRESS.2 | oK
RN
N| = _PeCker
"o LOFF |'
o L ADDRESS: 1, DATA.2; DATA1 |
| i _ L ARRRESS 3 ____l
| = |
| DATA T~ commano 1 ® '
x H - LLj' X - Y HST NMIlS'IFT [r;_ ROM | T ROM SELECT | %
P
C|D]J| E | F |GOLOBDEB r =
T ' I L
| gl9o9lAalagm 8CL
SEGE l
JOR| EOM
6| 1|33

— ROM SELECT SW

— ROM SOCKET’

— MICRO SPEAKER

—— COMMAND KEY

— DATA KEY

Fig. 131 External Appearances of PECKER—|
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® -4 tunction of the PECKERI

(| ) Loading the content of the master ROM into

the RAM buffer.

( 2) Program the content of the RAM buffer into
the PROM.

( 3) Comparing the data in the RAM buffer and
the data in the PROM.

(4 ) Clearing the content of the RAM buffer.

(5 ) Erase-checking the content of the PROM.

( 6 ) Displaying the contlent of the PROM and/or
the RAM, and updating the content of the
RAM.

( 7) Block updating the content of the RAM.

(8) Block transfer of the data between RAMs.

(9 ) Displaying the Z-80 registers (FLAG, A, B, C,
D, E, H, L, IX, 1Y, SP, PC)

(10) Updating the content of the above registers.

{11) Exccution of programs, and designating up to
two breakpoints.

(12) Turning ON and OFF the sound from the
speaker by software,

(13) Indication of the key input confirmation,
completion of the programming, error,etc., by
a microspeaker.

(14) Displaying the type of PROM selected.

(15) Has the 1/O control command used when the
optional board is connected.

(16) Has the address increment and decrement co-

mands.
a -5 PECKER-I BLOCK DIAGRAM
i NEIN ]
Z80 | J N |
DATA BUS \; 8255 lo= > 7 SEG LED x 8 KEY
—-—3 RESET - _/l#g .
L — 5 M
. =] »
Lt
ADDRESS BUS _’\ tﬂa 7 SEG LED x 8 MATRIX
S : '_l/u.l'I L;
N 6
] —\ O /T
—ml“‘ I _I-E/ED
j 2 8255 ICSOCKET
4.9152MHz ® [V [
1 osc - i N
= 5 > /
B ‘|
Ll r\ PG |SEL
CIR. { 5W
| JlewT
-l
Q _ I
e
: L 35V]
L -] +35
E % i/ \J" - -y
“10 2716 2116 x 8 POWER |
“l o jr) +5V
o 2V.PROM 16KBYTE RAM
_ +12V
—_— e/ Mer— ]
P
%———— - .
mm——— OELA :




800
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USER STACK AREA

SYSTEM STACK AREA

OPTION 1/O CONTROL AREA

SYSTEM WORK AREA

OPTION WORK AREA

OPTION FILE AREA

-6 MEMORY MAP
‘ i
ROM | CONTROL PROGRAM
I \
' SYSTEM AREA
USER AREA
RAM
PROM BUFFER
/O PORT
V\/O
OPTION AREA

L—-"\_’/

3400

7000

RELATIVE ADDRESS O

RST 1 ..... 3408
RST 2 ..... 3410
RST3 . 3418
INT ....... 3438
NMI ....... 3466

3000

3100

3200

3300
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[2. How to operate the PECKER —I]
This chapter describes how to operate the PECKER-I.

m 2|

Power On

Power is turned on as follows.

(1) Confirm thzt the POWER-SW is in the OFF
position (thrown toward the user).

(2 ) Confirm that no PROM is inserted in the PROM

socket.

Connect the AC plug to the plug socket.

Set the POWER-SW on.

These procedures make the displays look as
tollows. (JOB WAIT state).

— JOB WAIT statemeant

‘—“ Type of PRUM selacted by tha

PROM salect switches
Ty r—JH
I rune from Typ 1 ADDRESS, 2 o

r , !

r reo Co-n . L =
1 i I-- J !'__l 1 ] I ]
i . : P r"'l r e
e AU B N .

[ i)

7 -1 r-t T T | £ [
I r 1 ' 1 '

_ 0 . . 1 ] i ) 4

i i L r o ‘ ' 3 r= F - roog

L K R F I I R O T O

L iDQ_HESS-'I ] DATA:2 5 DATA'1 |

{ ADDRESS:3 |

{Note)

in case JOB WAIT stata is
noi displayed, tha user is re-
quested to press the |RST| key

to return to the JOB WAIT
state.

Fig. 211 The disptay for the JOB WAIT state

= T__7)

2—2 Microspeaker

A key input acknowledgement, error, completion of
a command execution, etc, are signaled by an audible
sounds from a micruspeaker.

The audible sounds are emitted as follows.

O Key input acknowledgement . .. (.1 sec.
O Emor ..., 3 x 0.1 sec.
O Completion of programming ... 3 x 0.4 sec.
G Completion of command . .. .. 0.4 sec.

8 2-3 How to Select the PROM

The type of PROM is selected by a combination of
the settings of the A-SW, and B—SW as shown in
Fig. 231. |

G

B I e Tl e eI T R P e T e e i L T—— o ————
»

ROM SELECT

L e

2758 | -] 2704 | UPPER
~—4 2716 2708 MiDDLE
2732 —

| _ l : LOWER
UPPER

. .___ MIDDLE

- 2532 |1 LOWER

Fig. 231 PROM Select SW

PROM | A-SW| B-SW [ROMTYF
UPPER | uPPER | || Y

uUPPER | MIDDLE | /] U

MIDDLE | UPPER | 5 T

MIDDLE | MIDDLE | | [

| O

MIDDLE | LOWER | 4 [

LOWER | miDDLE | 2

)

> B

A

L
|

The A—SW is for selecting the product line, the
upper position for the 2708 and its equivalents the
middle position for the 2716 and its equivalents,
and the lower position for the 2532 from T.L
The B--SW selects the actual type of the PROM of
the product line selected by the A—SW,
The type of the selected PROM is displayed in the
Jast two digits of the [PROM: TYP] display. Fig.232
shows how the selection and the display go.

Fig. 232 PROM type, switch sattings, and the display




® 2-4 Function of the Display

The display consists of 16 7-segment LEDs,

FUNCTION — Displays aiphabets or sym-
bals representing a command, when the
key for that command is pressed (see Tahle
261 Key Dispiay Correspondencs).

ROM TYPE - Displays the last two digits
of the type of the PROM selacted by the
PROM select switches.

i ADDRESS:2 — Displays the second address
b P8 l of the DEB command and the current
' FUNC 1troM:TYP ! ADDRESS: 2 I count of the programming pulsss for the
2708 type PROMSs.
I N s LA i I S B B I |
S RN INE N RETE B IR IR IR IR
L. Lo o Lo I SN N S .
J
(.| r-7 r-t [ r-1 ‘-‘"? r=1 =1
SN EATA S PR [ POS PR PR R
ko' 4o Flad fuold Lo QLo Lo Lo
i J —

L__ ADDLISS:1 )i DATA:2 j; DATAIY |

-— ADDRESS-1

| ADDRESS:3 }
¢

e ——— DATA 1 — Displays the RAM data.
DATA 2 — Displays the PROM data.

ADDRESS 3 -~ Displays the third address
and two byte data of a DEB command.

-Displays the PROM address
and the first address of 2 DEB |

command.

Fig. 242 Function of the Display
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# 2-5 Mounting and Dismounting a PROM

Insert a PROM into the 24 pin DIP lever socket, as
shown in Fig. 251, with the lever set upright. Then
pull down the lever toward you, while holding the

PROM by hand.

For dismounting the PROM, set the lever upright and

remove the PROM.

Users are requested to be careful not to insert the
PROM in a wrong direction, as it would damage

the PROM.

12

| P-ROM
11P|
- .
13 .
- —
24 g

?

Fig. 257 How to mount a PROM

m 26 The Role of Keys and Corresponding Displays
The keys and their corresponding displays are shown

in Table 261.

Table 261 Key — Display Correspondence

pegle Sl M Skl e - L SR T o iy T

L v Nl oSl

11 S Y o N I O Y I T A A O A N A O OO B Y - RN
DISPLAYY | | Fvi | 3 {11 Py 03 1 (v |
STOR| FOM | MOV [GO&B
KEY 0112134 5116|7189 |A|B|C|[D]|E]|F
| v VT ol = e bt ]
OISPLAY |y 1 { _ 4ty 2| 20 + AR RN AN
! a— - .
KEY x!Hi—L +|X-—Y oS =i SETIQUTIWR ICMP|ILODIERSIBCLI(G O |JOB|DEB
s 1 —! . | - iy - -.L- i M T —— | E—




[3. Description of Commands needed for
Programming]

Commands needed for programnming and operations
of these coimmands are described in detail in this

seciion.

m Definition of the Symbols Used in the Description.

(1) [): Indicates that the command key or
data key specified in the [ is to be pressed
or has been pressed.

Exaniples

ST}
3]

Piess the SET key

Press the data keys in the
order of 3, F, and 9.

(2) DD : Implies arbitrary data to be input
in “HEX™ (hexa decimal).
XXXX : Implies an arbitrary first address to
be input in "HEX™.
YYYY : Implies an arbitrary second address
to be input in “"HEX".
L2717 . Implies an arbitrary third address to
be input in “HEX"".
Examples
DD Implies to key in arbitrary

“HEX" data.

YIYIYivl Implies to key in an arbitrary
second address in “HEX".

(3) ( ) : Implies the sound (accoustic emis-
sion) from the microspeaker, and
a ‘. in the ( ) indicates a
short sound while a “—-”" implies
a long sound.

Examples

( Y Implies a state of the micro-
speaker having emitted three
long sounds.

( » ) In.plies a state of the micro-
speaker having emitted a short
sound.

(4) | ]| Al : The numbers and the letters in
| | imply what is displayed, while the

abbreviations which follow that imply where
it is displayed.
Each abbreviation stands for as follows.

FN — FUNC Al — ADDRESS : 1
RT — ROM : TYP A2 — ADDRESS : 2
DI - DATA : 1 A3 — ADDRESS : 3
D2 - DATA : 2

Example

[SBIDi
section of the display.

(5) { and 1 : Implies mounting and dismounting
of a PROM into and from the socket. { implies
mounting a PROM into the socket, while 1
implies a removal from the socket. When a {
or t is followed by a letter M, W, or E, that
implies mounting or dismounting of a master
=M), programmed (=written=W) or erased (=E)
PROM.

Example

M Implies an insertion of a master
PROM into the socket.
(6) <JOB>: Implies that the PECKER is in the
‘ JOB WAIT state.

(7) O: Indicates an execution of a command or
a branch resulting from the execution.
Note: In most of the cases, the system drives

the microspeaker for acknowledging a key
-input to emit a short sound. This audibie
signal, however, is not mentioned in the
following descriptions of each command.

m 3-2 JOB Command

A command must always be input in the JOB
WAIT state. When the PECKER is not in the JOB
WAIT state, or when the user wants {o abort the

execution of the current command, he can force the

PECKER back into the JOB WAIT state by pressing
the JOB key.

An erroneous key operation also forces the PECKER
into the JOB WAIT state with an audible error

signal (= * - ).

[~ FUNC {ROM:TYP I  ADDRESS:2 )

I ! r L | | Fen f"'?
*,! i B 8 S BN S B S
Ko [ T N B

i.. L4 |t Lt ot

]
l i e — h allie. il
£ rF- F=7 T L | F I.II'“"I
I t ! i ! i !
rL": l"'t r-1 ir""'I' é"'ll F™ o 1
L L. 4.2 kot £ J L L.

—

1

h-——u——i o -——i—--:u— J.
i ADORESS 1 j 1 DATA:2 ;) DATAIt |
| L ADORESS:3 |

Fig. 321 JOB WAIT STATE

“5B” is displayed on the “DATA:1”

o e ey gy y— . e e e degdrieg g & sl bk B ™ 1 et YRR T e S SRR [y ot .#ihqmwwﬂ ek g S L R . <L e’y

NS —— e R TR TR e o oD Tl




@ 3—3 LOAD Command
A LOAD command is used for loading the content
of the PRCM on the PROM socket into the RAM.

& Operation>» | I, O 5— > E T

bt b o o ATl bl o 0 AL L S A« A P o . AT et B o A L I e i AT, i S Iy B At Syl el o P et gt et T "Lt et Sk Sl e e e et oMy G ettt i i i sl i

w |
T FUNC 1IROM.TYP 1T ADDRESS:2 |
! TP 2 B I S S .
' -:‘ 'L JIJ B E rL - 1I r- | _; - .I I. ' ‘II 1 -
P R R SR I AU S S
e T O e B I | 5| Ml rF-14 Fr—| r-a 5
L.J ]'_.J l_- ,-_l.l | d ‘__I i_ I f ]
o5 F v Y Ir 'l F=" [ T T '|
ko L. L. | L. d o L fLod ]

| _ADDRESS:1 _ ;( DATAi2 ;| DATAI1
| ADORESS:3 | !

Fig. 322 The Display for a LOAD

In case the LOAD and other commands which make
use of the RAM (buffer) are executed, the PECKER
automatically secures the RAM address and area

equivalent to the size (number) of bytes of the
PROM selected by the PROM select switches.

The PROM capacity and memory allocation are re-
lated as shown in Table 324.

Table 324 PROM Capacity and Buffer Address

BYTE | RAM  AREA

i = x|

O5K | 6000~ 61FF
| 1K | 6000 ~63FF

- g

2K | 6000 - 67FF
4K | 6000 ~ 6FFF

hﬂ-u-—-—-h—-_-ﬂ—-__—.—__ [ ]

10

Fig. 323’ The Flow for the' LOAD ' Commaend '

Y
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w~3-4 . ERASE Command

An ERASEI command 1is used ifor . chacking,.ifiithe.
data 'in'.the. PROM- 1on.ths. PROM Isocket are .comn
pidtely erased into the state. of ' FEI",

<Operation® [[ERSY| | {[SET1] |

I+ FUNC HROM.TYP 'l ADCGRESS2 |
I -ELHBETE
y AR A T FUE N I
I L I |
!' :' L" R NS B D R R E
! . VS Rl I T e I R B
| — L, _ |
]
}! | ADDRESS:1 || DATA:2 j; DATAY . )
II L__ADCRESS:3 )
- J.0 B> 3 |
F i : ! Fig, 342 ERASE Commangd
b
| B R S i.' —————— -
| l.
| S B Tl FuNc VIROM:TY®) [ ADDRESS:2 )
OH l . r- - , Y r=al s 3l Fr-alr 211,
EREERERE
(= ) = () emm WSO
I . .
| p— . .
1. ERLR OR'-“"" —————— - 1| - : : Ll 3 R 'I_I
( FHHFBEM“*
| & LI )| L =t L : I :!
= J
| ! | lu__ ADDRESS:1,  j( DATA2 )| DATA |
| = L__ADDRESS;:3 )

Gontmun th&
| Fig, 343; The.Display, for.an ERASE

Fig. 341 The Flow for an ERASE Command

\ [f any location has not been erased, that address and
the data are displayed on the ADDRESS : 1 and

} DATA : 2 respectively, and the checking activity is
suspended.

The [+]| key is to be p.<ssed for continuing the check-
ing, and the [JOB, key for aborting the check.

Fig. 343 shows that the content of the address 1AF

of the 2716 PROM under the erase-check is “32”
instead of “FF"”.




a 3-5 COMPARE Command

A COMPARE command is used for comparing the
data in the PROM on the PROM socket with the
data in the RAM (bufter). When there is a COM-
PARE error, the comparison 1s suspended while the
address, the data in the RAM, and the data in the

€ Operation® [ CMP |[ SET

PROM are displayed on the ADDRESS : 1, DATA : 1,
and DATA : 2.

For continuing the comparison, the user is to press
the |+] Kkey, while for aborting the comparison, the
JOB | key is to be pressed.

< J OB >=-
| I
R «C MP
z : 1
5 |
- | L
i ] FUNC IROM: TYP 1] ADDRESS.2 1 : S EI- T
“ S LR BUEEE I B I )
: N N RN BTN I N Y e ——— —d - —_ —_—
; SREEIEREE O - )
i - ERROR !
e I B T S B TR R I I B B B B
EA FOTR V0N ol B R R Ko B FVA P rob-e( 0 e o)

L N | |
; A ADDRESS 1 1y DATA.2 ¢ DATAIY |
___ADDRESS.3 | H,,/\ NO
i _ ) ) | — Conti h
:- fFig. 352 COMPARE Command | ontinue the J OB
| ' W?/
[ FuncC [RoKTvP ' [ ADORESS:2 1 :
:
REEIEEEE : | YES
i T Sl : |
i x i i_ P [ 1 .. | -::‘
3 ~ _ |
{ N | e -———— — J
% L ADDRESS:1 | L_DATA:2 4y DATAY |
! | ADDRESS:3 | Fig. 351 The Flow for the COMPARE Command
E Fig. 353 The Dispiay for a COMPARE Error

m 3-6 BUFFER CLEAR Command

A BUFFER CLEAR command is used for clearing
(writing “FF"’s onto) the RAM (buffer) area equi-
valent in size to the number of bytes of the PROM

< Operation» [ BCL ] [ SET

[N TIPS AR g YA I TR I

h
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specified by the PROM select SW’s (see Table 324).
This command is convenient for preparing new data
in the buffer, and also for other operations.

I Func IIRom:TYP I ADDRESS:i2 |

N B ro | a1 roy e

l'["}' 1L_'r’ ll"'r 1{": 'I'"r‘l

—————— ! L. Lo L.J TR N
e -

e | ol | r=1 PRl | =1 | F=1 i |

L. [__t L T o 1'__1 v l‘_J

T | P yre o 1 F= [ | o

Lot Pl Jdod . L. Jd | koo JLoat |L_

L ADDRESSH 11 DATA:2 11 DATAN |
l ACDRESS 3 |

Fig. 362 The Display for a BUFFER CLEAR Command

Fig. 361 The Flow for the BUFFER CLEAR Command
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® 3--7 WRITE Commiand

A WRITE command is used for programming the
dieti tn the RAM (bulfer) onto the PROM on the
PROM socket.

The programming procedures for the 2708 type
PMOM and the 2716 type device are somewhat
different. In other words, although the internal ope-
rations and displays for these two kinds of PROMs
are a little different, the external (actual) operations
arce identigal,

(Caution: Please note that the PECKER cannot be
used for progrimming a PROM other than the type
specified by the switches and trying to do so may
damage the PROM.)

Upon completion of programming, a COMPARE
operation is automatically performed. In case &
COMPARE error occurs, please refer to w 3-—5 COM-
PARE Command.

WR

< Operation > | SET |

(1) Programming the 2708 type PROM

For programming the 2708-type, the PROM
manufactures specify that pulses of 100 us ~ Ims
should be applied in a loop programming man-
ner (starting from the first address o the last
and repeating the process) until the total
(cummulative) programming time per address
reaches 100 ms,

The PECKER-I is designed to repeat the loop
programming until the total programming pulse
duration per address reaches 100 ms using
programming pulses of 670 us.

During programming, “ADDRESS:2" is used
for the display, using the last two digits for
displaying the total programming time, while
the first two digits for the programming time at
the point when it has been confirmed for the
first time that all of the addresses have been
programmed. Given N for the display for the
total programming, and n for the time when

programming was confirmed, the following
hold. |

o

- g AR o 7T -n Bl -

(2)

B sl

Total Programming Time = N x 2 ms
Programming Confirmaiton Time = n x
2ms= 670 us {pulse width) » 3 pulses

—
-

-

F =

s

(Note: Actual width of the programming pulse
ot the PECKLER is 670 us, ard single program-
ming pulse ts applied to cach address each time
in a round-robin fasion, repeating the process
3 times to increment the displayed value of the
N by 1. Upon increnienting the N, a comparison
is made for all the data, and if OK, that N be-
comes the n, representing the programming
confirmation time to be displaved, and there
will be no further change in the display for the

n.)

Programming is achieved by meeting the follow-
ing conditions.

1. S0gNSI00 (N must be between S0 and
100. Please note that 100 is displayed as 00.)

2.n1<25 N=50 (If n is equal to or smaller
than 25 total programming time of 100 us
per address must be applied.) |

. 25<n<50 N=2n (If n is greater than ms
and equal to or smaller than 50, programming
time of twice as long as the confirmation
time must be applied.)

In case programming is not completed when n

has reached 50, the PECKER enters into the

programming error state (with the tone from

the micro-speaker).

Programming the 2716 type PROM

The programming procedure for the 2716 type
16K PROMs is different from that for the

2708-type, and programming is achieved by

applying a 50 ms programming pulse to each

address. Thus the displays given are different

from those for the 2708-type; namely the

PROM address being programmed is displayed

on “ADDRESS:1”, while the data in the RAM
are displayed on “DATA:1”

13
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It is confirmed that the second -, -~ Total

Prograrnming Tima
- JOB> round of programming has been Programming has beon ma-
contirmad, as the display shows do with N=50 (100ms) per
4 that n=2 (4ms), address for all the data to
{ W R 1 be programmer,
-_— . — -
|
SET)
l
. | e _
§ ok compare ) ———
v ! l I Func HlroatiTyr 11 ADDRESS:2 l
— (- — - ) “— O 1 E
b

| ERROR ~—HI BN 251

(o o o) ___ L

NO Cﬂnﬁlhx | lDDHEE’gE:‘I gL DATA:!_“ DA‘TAH ‘|
J -O B CGMFARIEON?" L ADDRESS:3 |

Fig. 361 Display for programming the 2708 type PROM

l YES

(X362 ] [k ~

Fig. 362 Flow for programming the 2708 type PROM

!
| WR
M fusnc 1fRoM.TvP 1l ADDRESS.2 1 !
E. T S B T
TR I I ]
TR TR I !-__: — —————— =
Y T | O
. _ | J |
F HEEE ¢ Ok | COMPARE
- e &— — - - +
L ADDRESS:1 J L DATA:2 || DATA1 ( )— O
| ADDRESS;3 ! ‘ | ERROR
e e e (o e )
L—eo RAM Buffer data l
NG ’/\ i
antinue
J O B ™ —compARISON?
® S
l
, @ PROM address +
*Fig. 364 Display for programming the 2716 type PROM Fiz. 363 Fiow for programming the 2716 type
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m 3-8 DUEBUG Command
A number of DEBUG commands are defined by a  All of these commands are the editing commands

combination of the Ll)_lii-]

T memrmal _mea

Al S P SRR R s T el s ATy TR Dy T =T A e e ey Ao - T TTREETETL SRR BT T T o s L e, T T T

key and data keys.  which make use of the RAM buffer and are used for

Only 4 commands are described in this chapter.  editing jobs such as producing or updating the data

O

O
O
O

DEB | [0 |]—== STORE Command
DEB | {—ame FORMAL Command
DEB —w= TRANSFER Command

—{J 0 B -< J 0B>

' YES
_ address

e XXXX-1 ]

address
dacrement?

NO

data
confirmation?

NO

S

!
E
!

O
!

[xx¥x+1]

Fig. 371 Flow for the STORE Commeand

of XXXX+1 ] | e-——=m -

to be programmed. Keying-in (Inputing) through the
data and address keys has zero-suppress and flow-out
functions. Therefore, even if you press both O and
A keys, only A is memorized and displaved (zero-

2
DEB | [4 | BUFFER UPDATE Command suppression). Likewise, even if you press many keys,

only the last two of the data keys and the last four
of the address keys are memorized and displayed
while the preceding inputs are all flowed out.

(1) STORE Command
A STORE command is used to see the content
of the ROM and RAM, or to update the content
of the RAM. '

< Operation >
DEB| [0 [X[X[X]|X
( [+] can be substituted by [SET] .)

By this operation the data at address “XXXX”
are displayed on the “DATA 17, while address
“XXXX, input through the key, is displayed
on "ADDRESS: 1", For continuing the confirma-
tion of the data, press the j—ﬂ key to increment

’ the address, and confirm the data sequentially.
! The [—] key is used to decrement the address,
| and the [=]| key allows you to reconfirm the
|

|

|

: [ Func f[romiTyP 'l ADDRESS 2

. T SEIEE

B EEEE

L )

"1
L
|

= -‘-"'I

-

F=7 | hi r_:l
! i ! 1 r
fl-‘f r= i - r - r
L.t L . L. L.t
i

L ADDRESS! 1 J L DATA:2 4 DATAY |
L ADDRESSHI g

™ FunC 1rom:TYP ' ADORESS:2 ]

| ~ 1 Pl | r-n rF -7

I . ' !

S R R P

_#-.—_-—h—_‘ 1__} ! T L__F I_q_‘

- |

\EIEIEE S

h— il r e .-_-F

| ADDRESS | L DATA:2 || DATA:Y |
| ADDRESS:J )

Fig. 372 Exampies of the Display
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data at the current address. For updating the
data or storing new data, follow the above
procedures and then input the desired data
through the key and press the [SET| key.
The address is automatically incremented upon
pressing the BT[—_ key. For aborting a STORE
comimand press the JOB| command. A
STORE comumand can be used to confirm the
data in the PROM on the PROM socket.
in this case the uddress cquivalent to the
number of bytes of the PROM selected by the
PROM switches starts start from the virtual
“O" address, instead of “6000"" as specified for
the system.

' J OB+——F—<JO0OB>

Fig. 373 Flow for a FORMAL Command

£ P TR L ok Tham T

(2) FORMAL Command

A FORMAL command is used to block-store
or to fill the specified address block with
specified data.
<€ Operation 2
el [ [XxXX] [] [Yyyy][.][bD][SET

where XXXX < YYYY is required.

"XXXX is the first address, and “YYYY' is
the last address of (he area to be updated,
while Q[l] is the data to be programmed,
They are displayed on “ADDRESS: 17, “AD-
DRESS:27, and “DATA:1” respectively. A
FORMAL command, like other comimands, can

be aborted instantaneously by pressing the
JOB| key, if so required.

'  Func llroMmityp 1! ADDRESS. 2 1

EREEEEEE
FEEEEERNE

o o

L ADDRESS:1 || DATA:2 ;( DATAIl |
ADDRESS:3

Fig. 374 An Example of the Display
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(3) MOVE Command

A MOVE commuiad is used to block-transfer
the data on a specified address block to
another address block starting with another
specified address.

5 0 Bl~<70B>

Fig. 375 Flow for a MOVE Command

(4) BUFFER REALLOCATE Command

A BUFFER REALLOCATE command is used
to change the first address of the RAM
(buffer) which is automatically set at “6000”
during initialization.

J O B

B >

<Y

4]

’

!

N
N

z
S E T

O

l
DEREB

|

!

‘

|

'Fig. 374 Flow for a BUFFER REALLOCATE Command

- o rEEs = e -y = L - .
. .- - - oo e SR L T S -
o Mmoo ms % T wpn, W Gl R A ot e T - ! ! o

L

< Operation > . -
(DER] [2] [XxxxI[-] [YYYY] [.] [22ZZ

- = rer-ill—-re—-a

SET]| where XXXX < YYYY is required.
The operation involves the transfer of the
data on the address block “XXXX' through

“YYYY” to the address block starting with

5 ; 5 address *“ZZZ7Z°. The three addresses are
: J displayed on “ADDRESS:1”, “ADDRESS:2",
é] and “ADDRESS: 3" yespectively.
| The destination address “ZZZZ" can be either
in the upper or lower side of, or inside (to
[X T x X] overlap) the address block.
}
Y Y Y Y .
! (T FUNC IIROM:TYP 1T ADORESS:2 ]
> |BEldEEEEE
A A ZE B .
[e—oemm J | G\EH\H B1H)U)\D
S ET L _!.D_EHE_SSH_ | DATAIZ ;| DATAI1 |
{ ADORESS: ) |

Fig. 376 An Example of the Display

< Operation »
DEB| (4] |ZZZZ| {SET

The reallocated address, “ZZZZ”, is displayed
on “ADDRESS:3”. This command allows you
to write the data on any address(es) that may

or may not be inside the address block start-
ing with address “6000".

(T func 1TRom:TYP 1 ADDRESS 2 |

; - re F=r ey ro| ooy
b I L_.¢ L I !

1 ] P 1 7 r L

- L. SR I SR B T

—

il
AR el Nall Kns
T { ¥ ]
IL--: r‘-* r-.! I!-.. E B D D
L JL. Jkad Lo

| SRR SRR ——
S s — e

- —d
| ADDRESS:1 J L_DATA:2 [{ DATA:1 |
| ADDRESS:3 j

Fig. 375 An Example of the Display
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€ 3-9 Exsmpies of Programming Operation

Practical examples and operations required in pro-

gramming and editing the RAM are given in the
following. Pleise make it sure before you start ope-
rating the Pecker that the PROM selecet SW's are
appropriately  set and the PECKER in the JOB
WAIT state '

-———

A. Copying p Master ROM

Al. M [LOD] SET
A2, [ICMP] [SET] M
A3. (E [ERS] [SET
A4. [WR] [SET] 1w

ATl is for inserting the master ROM into the PROM
socket and loading the RAM with a LOAD command.
A2 is for comparing for the sake of confirmation.

A3 is ftor substituting the master ROM with an
erased PROM and making an erase check.

A4 is tor programming by using a write command.

— e e—

B. Referring the data on *6000” through
“60037 of the RAM (buffer), and updating
" the “data on 6002 and 6003 into “147,
and “BC. (It is assumed that the data on
“O000" and up are “FET, “"A47, 237, and
“ECT).

Bl. [DEB] (0} [6[0[0[0]

can belSETH

The display shows [6000]A1[FF]DI1.
+ | The dispiay shows [6001]A1{A4]DI.
i+] The display shows {&002]A1{23]Dl.

B4. [114] The display shows [6002]A2{14]DI.
SET] The display shows {6003) AT [EC] DI,

| [SET] The display shows [6004] Al

16O DI
B7. [TO}]

Bi ts ror displaying the data at “60007 by using a
STORE command. B2 and B3 are for mncrementing
the. address twice and contirming the data each
time. B34 and BS are for rewriting the data at *6002™
to 147, B6 is for rewriting the data at "6003" to
“BC” [the [=] key can be used to decrement the
address(es) and confirm the data in it{them). B7 is for
returning to the JOB WAIT state.

o

18
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. Producing the data to be programmed on
“60007 and up of the RAM buffer area and
programming them into a PROM.

Cl. [BCL] [SET]

F T R s T g e W

c2. byl ol [ol0leld?
C3. Islt]  [SLT

ca. 3[E] [SET

Cs. JOB

Co. Pertform A3, and then A4.

C1 is tor clearing the buffer (“"FF").

(2 is for displaying the data at “6000".

C3 and C4 are for storing the intended data suc-
cesively. C5 is tor returning to the TOB WAIT state.
(Note: It is better to confirm the produced data
by using a STORE command). C6 is for programming
the data into the PROM per procedures A3 and A4
of Example A.

D. Altering the content of “6000” through
“63FF" to “00.

D1. {DEB] 1] [6l0[0j0] [«] |6
0]0 SET
D! is for rewriting by using a FORMAL command.
E. Block-transferring the data on “2800"

through “4000" on the RAM to the address
block starting with address “6000".

El. [DEB| |2] (3i8]0[0o] (] (4]0lo]O][.]
16[0]0]0 SET

£l is for block-transferring by using a MOVE
cominand.

trd
T
T

-

F. Transcribing the data in twe 2708's onto
__one 2716, e

Fioo WM Lon) ISeT] [oMmp] o {SET] M2

F20 D8] [2] {ofofoly) () [o[3lEft] L]
[o]4{0i] [SEY]

F3. IM1I [LOD] [SET] [CMP] [SET] 1M

F4. Set the PROM SW's for the 2716.

FS. {E [ERS] [SET] [WR] [SET] 1w

Bl is for loading the content of the 2708 for the

upper half addresses onto the RAM buffer. 1¥2 is for

transferring the data to “6400” and beyoud by using
a MOVE command. F3 is for loading the content of
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2708 tor the lower halt addresses onto the RAM
bufter. F'4 is for setting the PROM select SW's for
the 2716, F5 is for erasc-checking the 2716, and
‘or programming if il is erased.

—— e —Erea——— .

G. Copyiug the data o 2716 onlo two
270Rs

A B delde THE = =

crr———— ——— ———. Ri -.Em = - — Fre

Gl
G2
G3.
G4.

M

IM [LOD| ISET] [CMP] [SET
Set the PROM SWs for the 2708
VE1 [ERS] [SET] [WR] SET] 1wt
‘DEB| [4] [6[410[0] [SET
G5. {E2 [ERS] [SET] [WR
G6. [DEB] [4] [6]010[0] [SET

G1 is for loading the data in the 2716 onto the RAM
buffer. G2 is for setting the PROM SV’s for the 2708.
G3 is for mounting the 2708 for the lower half
addresses and for programming after erase-checking.
G4 is for allocating 6400 and beyond for the
RAM buffer. G5 is for programming the 2708 for
the upper half addresses. G6 is for returning the
buffer address to 6,000.

SET] 1W2
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[4. High Level Use of the PECKER] i

The PECKER has 2 number of auxitiary functions ® 4-2 REGISTER Commands |
iIn addition to the PROM programming functions The PECKER uses the Z—80 for its CPU, and these |
described so far, and can be used for executing and commands can be used for referring each register of |

debugging 780 and 8080 programs. the Z-80 for varicus purposes including program

debupging.
These commands are specified by a combination of
the DEB key and other keys as shown in Table 421.

w 4] SPEAKER Command
This command disables the microspeaker that gives
the audible signals {tones) for acknowledging the

—_.lk — — - = -

key input operations and other purposes as well. Table 421 |
|
DEB: (5] issues this command. If the keyed- —~ ,
in data which follows this is anything but “Q” Rey Key
(zero), the microspeaker is turned on. (The initial A Accummulator | XIH H Register
setting automatically sets it for a “0” (zero)). B | B Register +1L L Register -[
C | C Register +1X X Register |
< Operation » D | D Register —~1Y | Y Register |
Disabling (OFF) E k. Register » IS Stack Pointer
F F Register =]P Program Counter
DEB B O (SEZT < Operation >
[DEB] [A] followed by [DD] [SET
b FUNC 1IROM.TY® 1T ADDRESS.:2 1 (for updating). :
516} PO O b
SIS ENS AT
il S I bl ) Gl el bl 1 I FONC 1IROMTYP 1T ADDRESS 2 l
L. AODDRESS:1 ;i DATAi2 ;| DATA:t | , - —T T
|___ADDRESS:3 , ' I S O N
. 11 *.HH L-].E_J L_ LR 1 N
'g. R Nkl B N Wl 1oty -
Se ST
< Operation > | =3 |
L ADDRESS:1 J1|_DATA 2 || DATAYY JE
Erabling (ON) ___ADORESS 3 , .
DEB [ [0 [SET

T Fune HpoMm:typ |I ADDRESS:2 |

] " r- Lol | T F A |
I FUNC Vrom:TYe I "appRESS.Z ) d H ’} E 0 S ’I |
. l - | . .F L _.t r___r
= k o I
! e 20 B PR B LA I R :
d j B! RS ISR I Ban I anh BN B Sl i) roT
1= | SRR EEEE

3 - :

" i'r"” ;"“] " il'"'; ;"I E

e i Lot L. ke d frut Lo e | |
R T B N B S N N - — - h
SRS TS B T PR B (VSR PSRRI M D b ADORESS:1___ 5| DATA2 j; DATAl i
bme JL o ke et S B R e AUODRESS::A '
L___ADDRESS:1 ;| DATAI2 ;| DATAY ?
| 1 AJDRESS:] ] !

Fig. 412 Fig. 422 Updating “"A’" Register
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p 13 [EXECUTE Command

If it is desired to actually execute the progran: on the
PECKER, this command is used to execute it start-
ing from the address specitied. |GO] command and
DEB! [3] are the two commands of the same
function as to the execution. The latter allows to
specify two Dbreak points.

(1) [GO] Command

< Operation >

GO [XXXX]

SET

ADDRESS .2 1

o =1 "I | F"n U |

! r I ! ' 1

' I{‘I' l B ’L"i '“_llI oy Fh
L. It_J Lo Lo

- 1 [l | r—1 [ i |

i 1 ! t i i i !

r 1 [ " " [

L. L_ L.t L_.! L. J

i

I Fune MRom: TYp it

| L DATA:Z i DATAIY
| ADDRESS:d |

1 ADDRESS 1

Fig. 431 GO Command

The program is cxecuted starting from the
address XXXX.

(2) Comimand given by [DEB| [3
The featuwie of the execution by rﬁl:_B_ j 1S
that up to two break points can be specified.
The CPU returns to the JOB WAIT state,
keeping all the data of the register, flag, SP,
PC, etc. in the CPU, when it has passed the
specified break point address. So you can either
check or alter the CPU status (registers,
flags, SP’, PC, RAM etc.) preceding the break
point, and then execute the program again.
(Note: The break point is implemented by
inserting a restart instruction (RST6) at the
specified address, and restoring the original
data when transferring to the JOB WAIT

stale.)
< Operation >
For one break point:
DEB] 13] [XXXX][-] [YYYY] [SET]

For two break points:
[DEB] [3] [XXXX] -] YYYY] [-] [ZZZZ]

ISET

The “XXXX is the address where the execution is
started, while the “YYYY” and “ZZZZ” are the
break point addresses.

For resuming the execution from the JOB WAIT
state, you need not input the address for the execu-
tion. The execution resumes at the break point that
the CPU previocusly passed.

<€ QOperation >
Resuming the execution after a break:

IDEB] [3] [SET

This operation automatically displays the program
counter on the “ADDRESS: 1", and the execution .
resumes at that address.

<€ Operation >

Resuming the execution and specifying a new
break point:

IDEB] [3
DEB! [3

YYYY] [SET
YYYY] [-1[ZZZ7)

SkET

ADORESS. 2 )
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I ADDRESS:3 _J

L__ADDRESS:1

Fig. 432 Execution starts at 4000

Break Point 1 — 40AE
Break Point 2 — 4138

(Note)

After RESET, the first and only the first execution
automatically starts at “60007, which is the starting
address of the programming buffer, by using the
DEB] |3 SEY] combination. A break point
must be specified in the RAM area.

You tiake the advantage of the use of “RST6” in the
system for a break point to obtain a virtual break
point by inserting a “RST6 (F7)" in the program
under execution. The program counter is set at

the address next to where the RSTé6 is inserted,
so that the execution can be resumed by using the

combination in this case also.
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W 4--¢ NMI (Nonmaskabie Interrupt)

® 4-—5 Program Routines Open to Users
(1) Key-in

CALL OCH: CD 0OC 00

The data fed through the keys are sct onto
the accummulator by calling the address OC.
The data fed through the keys are encoded as
in Table 453.

Note: LSI-FTJ Key sets thie bit 7 to bit [.
Note: Conditions

T able 451

ZERO CARRY
KEY FLAG FLAG
10B SET SET
SET SET RESET
OTHERS RESET RESET

(2) LED Display

LEDs are used as dynamic display, and the
data are displayed by storing them on the
appropriate RAM. The data to be stored for
display are shown in Table 453, “10” gives a
biank, and a DP (Display Point) is displayed by
setting the bit 7 to 1. The way the display
immage is generated is shown in Table 261.
The LED units and the RAM addresses are
related as follows. '

0~ 7: 3280 ~ 3287
8 ~ F : 3288 ~ 328F
(Note: You cannot use addresses, **3282" and

“3233”, because they are always used for dis-
plaving the setting of the PROM SW's.)

22

[ runc Heom:Typ I T ADDRESS .2 1

—[j.flf?iff HIGIE1T
BIFIAE| CIHIEIR
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| ADDRESS 3 j

Fig. 452 The LED Unit Number

(3) Excitation of the Microspeaker

The microspeaker is driven as follows.

(3—1) Excitation

MVI C, XX 0E XX
CALL 1€ CD 1C00

The data set on register “C specifies the
duration of the excitation.

Duration = “C Register” x 5ms

The registers used are the accumimulator and
registers “B” and “C”, and both of these
registers will be clearcd upon completion,

(3—2) Repeating the Excutation and Disabling

LXI B XXXX 0@ XXXX

CALL 14H CDI1420

The data to be set are the number of Joops on
register ‘B’ and the duration of the excitation
on register “C” (“C register” x 5ms). Likewise,
the OFF duration is set on “C” register also.
The registers used are accumulator and registers,
“B” and “C”. Register “B” is cleared while
the register “C” remains unchanged upon re-
turn.

The operation for giving audible tones is to
repeat the OFF-ON operation.
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A

9

07:;08 (08 |0A|0BIOC|ODIOE|OF

06

05

04

0203

00|01

|
L

CODE

I
0 |
S| &
J
O d
™ -
-
3 D
B e
.mm -
m oa)
S <
C L |
1 of =g
w -t
m 25
0 -
_n_.m -
S o
Bt ow
1 o~
0 LD
SR
i -
e o
!nw.ll -
=R
.|_.| vt
& -
x —
- ~d
A
f=]
n O
O

PP S R T mp . SUE TP SN R R S TR &

Table 4b3 Key Input Encoding for the Display
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