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AC CHARACTERISTICS (Ta= 2°C to 7@°C, Vdd= +3 £12% Vnlts)

SYMBOL PARAMETER MIN TYP MEX UNITS
Toeyo Cleck Cycle Time 4.0 — 1.0 us
Teh Clack High Width Loc | SocC OO nS
Tr, TF Rize/Fall Time —_ -— :BC) rS
Tov ch?gdtge?giput N — /%;CD nS
Toh Jutput Hold Time 20 L | 50 nS
Tiv * Igglitzyta IR Strzbe 5 30 5— GO 59 0 nS
Tiw + IR Strobe Width GO0 . }&,OO nS

' Tres + RES Pulse Width EB —_ — s
* Measured with Rext= +1.0%

+ Measured with @2= 1.3 MH=z
All cutputs measured driving one TTL load and 10@ pf.




0 CHARACTERISTICS

(Ta= @3°C to 7@°C, Vdd= +5 +1@% Vslts)
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Vil Irput Low Voltage — — 0.] v
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AC CHARACTERISTICS

(Ta= 2°C to 72°C,

Vdd= +5 21@% Volts)

SYMEOL PRARAMETER MIN TYPR MAX UNITS
Teye Clock Cyrle Time s
Tch Clock High Width S
Tr, Tf Rige/Fall Time nS
Tav Input to Output ="

Valid Delay
T OQutput Hold Time =]
Tiv * Input to IR Strobe nS
Delay
Fiw + IR Strobe Width nS
Tres + RES Pulse Width s

* Measured with Rext=
+ Measured with #2= 1.0 MHz
All outputs measured driving one TTL load and 190

x1.2%

pf.
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INSTRUCTIONS FOR USE OF 16K ROM EMULATOR BOARD

The ROM Emulator board is a dual-port 16K byte RAM board.
This board uses a COMMODORE 8032 computer as a host for primary
software developement, After code has been generated, it is
downloaded into the dual-port RAM where the target system is then
able to execute the code. Connection to the 8032 is made using
dual 5@-conductor ribbon cables which attach to the MEMORY
EXPANSION BUS (J4 and J9) of the 8632, Alternate lines of the
cables are grounded on the 8832 and carry the common ground
connection tc the Emulator board. The 8032 has an external
memory expansion capacity of only 4K bytes. Because of this
limitation, the 16K byte RAM is treated as four independent 4K
banks which are manually selected using a rotary switch. The
unoccupied 4K address space in the 8632 is located from $9%000
through $9FFF. Normally this space is used for internal ROM
expansion and buffers prevent accessing data from the external
bus. In order to use the Emulator board, a jumper in the 8632
(Jumper M, "ROM 9 QUT") must be installed. Dipswitches provided
on the Emulator allow the board to be lccated on any 4K boundary
of the host system. Additional dipswitches allow the bank size
to be selected. The Emulator can be configured as ocne 16K bank
(starting on one of the system's four 16K boundaries), two 8K
banks (starting on ocne of the eight 8K boundaries) or four 4K
banks (starting on one of the sixteen 4K boundaries). Switching
between banks is accomplished manually using the rotary switch.
The high order addresses are automatically taken from the host or
the rotary switch, depending on the bank configuration selected.
This approach allows the Emulator to work with any host system
having at least 4K, 8K or 16K bytes of open address space., For
operation with the 8832, the address switches should be set to
locate the board starting at 59000 and the bank size switches
should be set to four 4K banks. The bank presently accessible to
the 8032 is manually selected using the rotary switch.

The Emulator connects to the target system using ribbon
cable. Connection can be made to the 44-pin connector, or 24-pin
dip header cables can be run from the ROM sockets on the target
system to the 24-pin sockets on the Emulator. The board can be
configured as either a contiguous 16K byte ROM or two independent
8K byte ROMs, A dipswitch is provided to select the
configuration, however certain jumper connections must alsoc be
made at the 44-pin connector. Because of this, it is recommended
that a special cable be made up for each different ROM
application (i.e. contiguous 16K bytes, dual contiguous 8K bytes
or dual non-contiguous 8K bytes). Regardless of the
configuration selected, there is no 1limit to the start/end
boundaries or the ROM size, as the Emulator is totally controlled
by the Chip Selects (negative active) generated by the target
system. In other words, the user is free to select any ROM size
(16K bytes or less) located anywhere in the target system address
space provided the appropriate chip select is generated by the
target system. The emulator expects the chip select signals to
be brought in via the ribbon cables.




Note that from the point of view of the host system, the
Emulator looks like RAM--no write protect is provided. From the
point of view of the target system, the Emulator looks like ROM
only. The read/write signal from the target system does not go
to the Emulator, therefore the target system is not capable of
modifying the contents of the Emulator RAM. Whenever a valid
select address comes from the host system, the host is
automatically given control of the Emulator. That 1is, the
addresses from the host are sent to the Emulator memory and data
will either be written or read by the host. If the target system
was running out of the Emulator at the time the host access
occurred, operation of the target system will most likely be
disrupted. Normally the Emulator is accessed by the target
system and the host system only gains access when needed, however
a switch is provided to remove the Emulator from the target
system address space and place it only in the host address space.
This switch can be used to prevent bus fights, without
disconnecting the Emulator, should another device be installed
temporarily in the Emulator address areca.

The following tables list the switches and their functions:
The dip switch pack is defined as follows:
1 @

[EI0E}31)] a1z When set to "@", address line 12 of the host
sytem must be low to select the Fmulator.
[([[f11]1)] Al3 Same as above for host address line 13.

[feeeI1111 a4 Same as above for host address line 14.
(EIrfr11111  ais Same as above for host address line 15.

[{0EC})1)]  1lek When set to "@", the Emulator appears as
one 16K bank to the HOST system,

EL00{)1131 8K  When set to "8", the Emulator appears as
two 8K banks to the HOST.

(CC00)F2]1 128K When set to "@", the Emulator appears as
one 16K bank to the TARGET system.

The switches Al2, Al3, Al4 and Al5 are the address selector
switches which determine where the Emulator appears in the host
address space. When a switch is set to "1", the corresponding
-address line must be high to select the Emulator, when a switch
is set to "@0", the corresponding address must be low to select
the Emulator. Note that as bank size changes, the setting of
switch Al2 (with two 8K banks) and switch Al3 (with one 16K bank)
become "don't cares". For use with the 8032, the address
switches should be set to $90¢0. This is accomplished by setting
switch Al5 to "1", switch Al4 to "g", switch Al3 to "8" and
switch Al2 to "1" (i.e. binary "18001" or decimal "9").

The switches 16K and 8K determine the size of the RAM banks
as they appear to the host system. If switch 16K is set to g,
the RAM appears as one 16K bank, the setting of switches A12 and




Al3 are jrrelevant and the bank selector rotary switch is
irrelevant. If switch 8K is set to "@", the RAM appears as two
8K banks, the setting of switch Al2 is irrelevant and only
positions "@" and "1" of the rotary switch are needed to select
one of the two 8K banks. The 8K switch overides the 16K switch,
so 1f both switches are set to "@", the board appears as two 8K
banks. If both switches are set to "1", the RAM appears as four
4K banks, all address switches are active and positions “g"
through "3" of the rotary switch are used to select one of the
four banks (this is the mode used with the 8832).

The 128K switch should be set to "0" if the Emulator is to
appear as 16K contiguous bytes to the TARGET system. If the
Emulator is to appear as two independent 8K ROMs, this switch
should be set to "1". Appopriate connections must also be made
to the 44-pin connector to select the desired configuration
(described later).

The "PET ONLY" toggle switch is used to switch the Emulator
in or out of the target system memory space. When set to "PET
ONLY", the Emulator will not appear in the target system address
space and only the host has access. When set to the other
position, the Emulator appears in the target system address space
at the location determined by the chip selects generated by the
target system. The host system will gain access t¢ the Emulator
whenever necessary (shutting out the target system at the time of
the host access).

The bank select rotary switch is used to select which of the
RAM banks is accessible to host system when the Emulator is in a
bank mode. If the board is set for two 8K banks, position "g"
selects the lower BK bank for access while position "1" selects
the higher 8K bank. Only 8K of the Emulator is accessible to the
hoest in this mode and selection of the desired bank is made
manually using the rotary switch. If the board is set for four
4K banks, position "@" selects the lowest 4K bank, position "1"
the next 4K bank, postion "2" the next 4K bank and postion "3"
the highest 4K bank. On the 8832, with the Emulator appearing in
the 16K block of the target system from SCU@@U-SFFFF, the
following bank configuration is used:

8032 Rotary Switch Target System

Address Position Address
$906G-59FFF gn SCPOG-SCFFF
$9000-S9FFF "i® SD@@F@-SDFFF
$9000-$9FFF VA $EQOO-SEFFF

59000-S9FFF "3 SF@00-SFFFF




ADDENDUM TO 16K ROM EMULATOR BOARD

The board provided for use as a FRODO developement system
has been specially modified. Another toggle switch has been
added to the upper right-hand corner which allows the Emulator to
appear to the target system as either 16K bytes of ROM from
$COOO-SFFFF or two 8K byte ROMS from $A@@@-$SBFFF and $SE@@@-SFFFF.
In the 16K mode, the Emulator is used to emulate the Operating
System/Basic RCM (0OSROM). In the two 8K mode, the Emulator is
used to emulate 8K bytes of Operating System ROM (OSROM, from
SEQ@BO-SFFFF) and 8K bytes of cartridge ROM (CROM, from $SAQ00-
$BFFF). When in the two 8K mode, the rotary switch positioms "g"
and "1" select the OSROM banks and positions "2" and "3" select
the CROM banks for the host system. The "128K" dipswitch has no
effect.
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BUBBLES CHIP

OPERATING CONDITIONS

PARAMETER MIN NOM MAX UNIT
VCC Supply Voltage 4,75 5.00 5.25 v
IOH High Level Output Current 400#0
IOL Low Level Qutput Current —1.60 maA
VIH High Level Input Voltage 2.00 v
VIL Low Level Input Voltage «80 v
ICC Supply Current 40,00 MmA
TA Operating Free Air Temp. 0 70° C
DC ELECTRICAL CHARACTERISTICS - INPUTS
SAX, VAX' SREN, bz, 1/0
TEST
PARAMETER CONDITIONS MIN MAX UNIT
VIH High Level Input Voltage 2.0 v
VIL Low Level Input Voltage .8 v
IIH High Level Input Current VCC = MAX 4040 ALA
VI = 2,4V
IIL Low Level I,nput Current VCC = MAX
VI = L4V -1.6 mA




BUBBLES CHIP

DC ELECTRICAL CHARACTERISTICS - QUTPUTS

Tgc» FA12, ROM CS, SA, (1)
TEST
PARAMETER CONDITIONS MIN MAX UNIT
VOH High Level Qutput Voltage IOH = 400,0.A 2.4 v
VOL Low Level OQutput Voltage IOL = 1.6 mA 4 v
IOH High Level Qutput Current VOH = 2.4 V 40Q,,0 AN
IOL Low Level Qutput Current VOL = W4V -1.6 mA
VD, (2), (3)
TEST
PARAMETER CONDITIONS MIN MAX UNIT
VOH High Level Qutput Voltage IOH = =25mA 2.4 v
VOL Low Level Qutput Voltage IOL = 25mA .8 v
IOH High Level Qutput Current VOH = 2,4V 25,00 mA
IOL Low Level Output Qurrent VOL = 6V -25,00 mA
IOZ Tri State Leakage Current 1,00 AAA
NCTES
1. CL = 10pf (Load Capacitance)

2. CL = 25pf (load Capacitance)

3. 10K - 25K Internal Pu}lup
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POWER DISTRIBUTION

o ' — . T80s 1 .
ower — — Forri
Jack é Iml + lh._._.._ (O = Ferrite Bead

v DC A A 2200 A
1850 mA \Jl .—.. Z 7 oluf
Bi-Filer l—l - = =
Filter -
¥ Loees7 taLE
I o | 20l AcTiV&
H. \-w 3 20l (7adogy
vl% — 1 > +5A 40 pin custom IC {(25mA) - / MQPQ AeTivE
Ot .ol S : ]
o-16, - A
H H 8 ,m, nw ? cf...q?ﬂ. N $>»%*ﬁ \ 2 .Vﬁ...ﬂ fﬁLP:Oﬁ.w
> ) > +5 2 - 2016's and 2 - 4066's
[ 15¢ mAa tARTAIQGE
fee
D) H. & +5C 1 - 6821 and 1 ~ 10K resistor
T [2-19 s#- 0.3
, =~ > +5D 3 - 74L5257's and 1 - 74LS10
e d s
s +5D' 1 - 7415374
- > +5E 28 pin custom IC (12mA) and 1 43K resistor
7.6 Lo G- K
O O > +SF 1 « 74LS04 and 1 - 74LS74
-0- - -~ 3 P a~_ - ..n«
. [seoned 228 e =S L sy
b O— > +5G 2 - 2016's and 2 - 2364's ( Pusrq OnR) N
o .
H. 37 1.8 13
¢ > +5H 1 - 6502 and 1 - 74LS10
T~ T*
= i [ (5]

IH+ > +5 Cartridge and 3 - 10K resistors wﬂ
H ..W.m Rev &

DAZ
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APPLICATION REVISIONS
-—' NEXT ASSY USED ON REV. DESCRIPTION DATE APPAOVED
's s A}

SA11 (Qf)/ ~ 40 vss
SA10 ®;@ 30 g/ Vo7
SA 9 3 38 w6
SA 8 (D/ 37 (3/ VD5
SA 7 36 & w4
SA & 6 35 (¥ vo3
SA. 5 g 34 (X W02
SA 4 8 33 VD1
sA 3G9 22 wog
sA 2 &¥10 31 ¥ voD
SA 1 CD% 30 ¥ SD7

SA ¢ @2' 29 o SD6

VA 6 (D1 28 g/c.os

VA 7 14 27 SD4

VA 9 S 26 (7 SD3

val2 (2516 25 GZ5_5D2

1/0 17 24 SD1

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE N INCHES
TOLERANCES ARE:

FRACTIONS DECIMALS ANGLES

COXTRACT NO.

PERIPHERAL VISIONS, INCORPORATED

ES X +
XXX APPROYALS DATE
MATERIAL TS [, 82 C$502 PIN.OUT
CHECKED
fmeN SIZE [ FSCM NO. DWG. NO. REV.
188UED A 5502000101
DO NOT SCALE DRAWING SCALE SHEET

@ BISHOP GRAPHICS, INC.
BEABRASE A RERY

A

<




EXPANSION CONNECTCOR (44 PIN FEMALE)

PIN
W
i3
19
17
16
15
18
14

MmO

=

WO UXKNNEWNSCHd DO ZTORG T
[

10

SIGNAL

FUONCTION
Gated R/W output (for RAMs)--LSTTL
Phase two output--MOS
Buffered R/W (for I/0 devices)--LSTTL
Reset output--LSTTL
Interrupt request input--M0OS, 18K pull-up
Non-maskable interrupt input--MOS, 10K pull-up
Ready input--MOS, 10K pull-up
Op-code sync output--MOS
Address line -15--MOS (all)
n " 14
" " i3
" " 12
" " 11
11 n lg

RN WG~ W

Low-active I/0 select ($9CO@-$S9FFF)--MOS
PIA I/0 or cassette output--MOS '
PIA input or cassette input--MOS
Low-active RAM select ($S1000-$17FF)--MOS
Low-active RAM select (S18@8-$1FFF)--MOS
Low-active ROM select (SAQ@@-SBFFF)--MOS
Data Line 7=--MOS (all)

" "
[1] L1]
n "
" "
" "
H n

{Total pins 2 and B: 150 mA MAX)

MW oy
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ITEM # DESC QUANTITY
1 SCHEMATIC 1
2 PC BOARD 1
3 VCS CON BOARD 1
4 CUSTOM CHIP 1
5 6502 1
6 6821 1
7 —I2BRROM—> Gd{k RoM 1
8 —2816—RAM > - 2 (4
9 7885 REG 1

10 74LS157 e koA 3
11 74LS374 .a¢ 1
12 74LSG0 1
13 4066 4
14 R 1K .25W 1
15 R 18K .25W 4
16 R 20K .25W 1
17 R 330K .25W 1
18 R- CAL 1
19 CAP 22@QuF 1
20 CAP lOuF 3
21 CAP l@pF 2
22 CAP .@@82uf 1
23 CAP .22uF 4
24 CAP .luF 7
25 CAP .@1luF 19
26 DIODE 1N914 3
27 —PWR—&-CAS—TFARCK— 3
28 —44PIN-CONN— 1
29 KEYBOARD CONN 1
30 — SHIRED—BROX— 1
31 SWITCH 1
32 HEAT SINK 1
33 SCREW 1
34 HEX NUT 1
35 WASHER 1
36 ¥ 1 Mhz CRYSTAL 1
37 LINE FILTER 1
38 FERR BEADS 33
39 FLAT CABLE 2
40 KEYBOARD 1
41 CASE OSE 1
42 1
43 MOUNT SCREWS 7 12
44 MANUAL Soeft 1
45 PACKING MAT 1

BILL OF MATERIAL

PART #

D-40100606501
A-409000¢0501
A-4090000281
A-55010600141
A-13206502061
A-1320682101
A-13504080101
A-1340201601
A-1245788581
A-130850157@1
A-130650637401
A-13650000801
A-1315406601
A-10010162@1
A-1001616¢3401
A-10016G26301
A-1061033401
T B D
A-1150222201
A-114011¢061
2a-112631094601
A-11206329201
A-1161322401
A-11203104491

A-11203103061

A-12020691401
A-043000649101
A-0400004401
A-0440000101
D-300000G301
A-@500000161
A-1600609101
A-(132100801
A-G300003081
A-@3400@3601
A-150160014d1

- A-~14406000€101
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Y-1
T-1
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BILL OF MATERIAL . l

ITEM # DESC QUANTITY PART # REV # !

& I
F +2-E-H—ROM 1 A—1350-4 00103 — I
— Z0H6—RAM 4—A-134620160L @ I1C—34,13r14e
———F B REG . 1 21245788583 T IC=TF
16 ——H4ES15T 3 ARS8 IC~5 8 T
11 e IARSIRA o T T L pal3esa3yeel o G 1036
12 F-4 508 1 P13 G5 G- - 2
@66 = A=I3ISAeeeutT g IC=-1T,268+9
i +—nr=I0@1016201 g R-6—™
- R _IOK . .205W 4 =301 0 R=I"to—4—
—16 R—2-8K—25W T r=1331+-8283-3———R~7"
4F——R33Q¥.  25W— I "TA-I#F1833481 —— O R=5
—318 Ra CAL " T T——b p—R—5
~G——CHEP 2290 UE T “‘k"l‘l‘SG‘Z'Z?ZG'l——H@L—C_—LQ_-
28 CAP—1BuE 3 A1 I4BEE0 816,329,365 (4
21 CAR 1l8pF— %=
22 CEP—OUZUT 1 A-fl—l—ZG—}Z-Ml____',;'_.ﬂ——C_Liﬁ_. / S’\é

B—%}P—ME_—M__—%}Z—%G-L—_EG_C‘l 23 rz&Tz-;
—Plp————— AP 1up =t H’H—}Ml-—-————@——@':%f-}‘l"” 6

-~

% —cxP . PIur 19 =} =
T=2] 2
26— DIODE INSI# 3 A-123269146 G ’@
—2F e —PHR—6—CAS —IACK 3 AegAIPUCTIBL k=3
NN 1 A-040003448 =-CA)y @
-2¢ FEYBOERD CUNN T A=A eeere—— | 0 C-2 ~ gas
T SHIELD ROX 1 D_3300080@38———t—0 VD @
3 SWITCH — 1 A-G50000IVY g SW=3 7
32 HEAT "STRK 1 A=l1600008HT— 08—
-3 SCREW }—  A-0132100A8¢] g
24— HEX—NUT T A-Ql00803001  —f—
35— _WASHER 1 AT OTeseal
26— | MRz CRYSTAL——— —1— A 35434618 — 83—
34— LINE FIEEER- 1 AelddQOAELE ot
38— FERRBEADS— T3 A e BB D1l
~39—FEAT CABEB— T A=209988250———@f =1 ,W-2
—4f——KE¥BOARD—— 1 ——A—618888010l 7
—d———2RGE  _ T .‘
42~  BOWERSHPPEY— ~— 1 T A-6000000G101 GRS
——43———MOUNT SCREWS —
44— MANUKE- - E——

tF—PACKING MAT. - TR




|
@
@ EXPANSION CONNECTOR (44 PIN FEMALE)
® PIN SIGNAL FUNCTION
W GR/W Gated R/W output (for RAMs)--LSTTL
13 g2 Phase two output--MOS
@ 19 CR/W Buffered R/W (for I/0 devices)--LSTTL
17 Res Reset output--LSTTL
le IRQ Interrupt request input--M0S, 18K pull-up
@ 15 NMI Non-maskable interrupt input--MOS, 1@K pull-up
18 RDY Ready input--MOS, 10K pull-up
14 SYNC Op-code sync output--MOS
@ C . AlS Address line 15--MOS (all)
D Al4d " " 14
E Al3 " " 13
. F A12 n n 12
H All " " 11
J Ald " " 19
. K A9 " " 9
L AB 190 L1} 8
M A7 L1} 14 7
® N A6 " " 6
P AS 1] n 5
R A4 " [1] 4
@ S A3 " " 3
T A2 1] [13 2
U Al 11 n 1
o v AQ " " g
20 I/0 Low-active I/0 select ($9CE@O-$9FFF)--MOS
3 CB2 PIA 1/0 or cassette output--MOS
® 4 CBl PIA input or cassette input--MOS
21 RAMZ Low—-active RAM select ($1008-$17FF)--MOS
Y RAM3 Low-active RAM select ($1808-$1FFF)--MOS
@ X CROM Low-active ROM select ($AQG@-SBFFF)--MOS
5 D7 Data Line 7--M0OS (all)
6 D6 " " 6
. 7 D5 " H 5
8 D4 n " 4
9 D3 " " 3
@ 14 D2 " " 2
11 Dl " " 1
12 DY " * ]
2 +5V (Total pins 2 and B: 150 mA MAX)
B +5Vv
1 GND
22 GND
A GND
A GND
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DESCRIPTION

PC BOARD
POWER CONN
44 PIN CONN
24 PIN CONN
KEYBOARD CON
SHIELD BOX
SWITCH

HEAT SINK

HT SINK HDWE
CRYSTAL

6502

{6520) &821
ROM 64K

20145 RAM
7805 REGULAT
(74L5157/257
FRODO
74L8374
74LS00

4064
RESISTORS
CAF 2200MF
CAP 10MF -
CAP 10PF

CAP .OQO2MF
CAF .0O1MF
LINE FILTER
DIDDE IN914
FERR BEADS
FLAT CABLE
VCS CONN PCB
KEYBOARD
CASE

POWER SUPPLY
MOUNT SCREWS
MANUAL

PKG MATERIAL
BURELES
74LS04
741810
74LS74

CAF .22MF
CAP .1IMF

CAP 3IIOFF
CASSETTE JAK
BOTTOM FLATE
TRIM RESISTO

GRADUATE

QUANTITY -

"

HH'—JHHHHHOHHO‘H'Q&H\]@I—_‘HH(&Hp'\]"‘HHHD—'I—‘I‘JHHHr‘H

[y

COST COMPARISON

ORIGINAL BOM

CcasT
3.00
.06
0.320
0.45
0. 10
0.24
0.08
0.0&
0.01
0©.70
2.13
1.50
S.295
8.00
0.29
0.42
1.25
0.30
0.09
0.54
0.04
Q.20
0,12
0,02
0.01
Q.25
0.10
Q.01
Q.07
0,10
.33
2.25
1.4&0
1.30
0.01
.10
0.50

32.04

NOTE: #B=BUBL ; *C-CASS: *K=KYED;: U=UST

QUANTITY

*B

*B

*B

*#C

*B

*K

*B

*H

*B

*B

*C

*B

[

N .
r—sr-:-JHLn.pMHHHHHl-JHHr-sH!-J(_nplp-nr-l-JO-H(]HHHHHH.hl\Jr-HHuHHr-“Hr-MH

PRESENT BOM

€0SsT
3.00
0.06
0.30
.45
0.10
0.30
0.08

0.00
0.70
2.15
1.15
4.30
8.00
0,29
0.54
1.25
0.30
0,09
0.29
0.04
Q.20
0,12
002
.01
0.25
0.10
0.03
0.34
0,20
0.35
25
1.60
2.13
0.01
0,10
0.50

.14
.14
.15

0.15
0.01
0.14
0,20
.02

34.40

0.0&6

0.16
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