










































































































































































































































































































































































































































































































































































































































































commodore Model

semiconductor group
L@@ 3‘/z§c:||T B1I Pg(%
DISPLAY

MODEL 5114AA 3': DIGIT BIPLEXED PEN DISPLAY

551 (13,99) 008 (0,20) MAX,
,0|2<o.ao)—-1 o -l r.one (0.41) PADS 8 SPACES le—0595 (1.51) - |+ 010(0,25) MAX.
295 T
(7.49) 58 —ur-, 157(3,98) 236
(@01 (2,97 MIN VENING ®.99)
020(0,51) L
L1295 (0.749)
020 %004 o]
30 R
' AL geniees
445 (11,30) NOTES: oo
“——Mfu, VIEWING AREA 1) COMPATIBLE WITH CMOS F/N FR2224.
2) DIMENSIONS IN PARENTHESES ARE MILLIMETERS.
3) TOLERANCE UNLESS SPECIFIED: XXX =005 (043).
Pin Schedule
A B A B
1 Backplane 8 Seg Gy Seg Cy
2 Half Digit Seg E, 9  Seg A Seg B,
3 Seg Fy Seg Dy 10 —-OFF- Seg Eg
4  Seg G, Seg Cy 11 Seg Fj3 Seg D3
5 Seg A Seg B, 12 Seg G Seg C
3 g L3
6 Colon Seg Eo 13 Seg A3 Seg B3
7 Seg Fy Seg Do 14 Backplane
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am

Model

commodore 5115E

semiconductor group MEN’S BIPLEXED WATCH
DISPLAY WITH PM, ONE

&@@ SECOND INTERNAL STOP-
WATCH AND DAY FLAGS.

MODEL 5115E MEN'S BIPLEXED WATCH DISPLAY WITH PM, ONE SECOND INTERVAL
STOPWATCH, AND DAY FLAGS.

716 (18,19)
- e

021 MIN. VIEWING AREA Q440 (113)
(as®) 7 I N 574 (14,58 ————* —{}4-008 (0,20) MAX .

- 06025(1,53) -—1 [+-010(0,25) MAX.
_ﬂ 7 PLCS.

*(.0016 , '—““l_ | - |__—— ¥ 7—1'__'—_
.41 T T T T T T T T T 028(0,71)
P 1 1|Su Mn Tu We Th Fr|Sa_|_msoe ]
520 I
(3.2 I \—7 T 358 (9.02) doen
290 | | VIEWING
(7.62) | X X I 200 AREA
4 } U D D : n {5,08)
4 I Zan /T'\ —\ T\ P 039099} L
¥ ~ z______’__ R T __,,___ 027(0,69)
&2 |F T e e e e — ! —T
'HHHIH!:!:H:H‘:JH:l‘HHHHH}H!""l (.27)
_J 0225’_J b —-’ 028°%
(6031,%) le— (057 (2.82) b 3o (0710102) *
) 025 o7l
oS & SPACES X —ol k—020""0s1*'
T roaaes NOTES
1)COMPATIBLE WITH CMOS P/N FR 8223.
“ .805(20,45) 2) DIMENSIONS IN PARENTHESES ARE MILLIMETERS.
3) TOLERANCES UNLESS SPECIFIED: XXX =2005 (0,(3),
4) SU PERMANENTLY PRINTED ON DISPLAY IN RED.
5) DAYS OF THE WEEK ARE PERMANENTLY PRINTED
ON DISPLAY IN BLACK.
Pin Schedule
BP A BP B B8P A B8P B
1) BP A 11) A2 COLON
2) SU STOPWATCH 12) F3 E3
3) MO SA 13) G3 D3
4 TU FR 14) B3 c3
5) WE TH 15) F4 E4
6) AG,E,D1 BLANK -~ 16) G4 D4
7) B1 ¢l 17) B4 ca
8) F2 E2 18) A4 BLANK
9) G2 D2 19) A3 PM
10) B2 Cc2 20) BP B
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Packaging Information

EOMMNEAOrE
COMMMMOCOrE
ECOMMMOAore
COMMMOEOrE
COMMMOocore
COMMMOdore
COrmMMocore
COMMOCare
COMMOCOrE
COMMECOre
COMMMOAOra
CORMMOAar®
CEMNMEC®RE
CEOMNEE®RE
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semiconductor group




INIIWHIVd

=
m
=)
o)
=
b=
=
o
=

commodore
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PACKAGING INFORMATION

18-PIN PAC KAGE

ﬁﬁMlC MOLDED
e ANNNNDANN
(.400)
UmEn an (2551
(310} "ot —Ee.

PINNO. 1 2 | )

IDENT | — (o SIS .
_[ o201 ::g: -2 ____1‘
l—.l-!o_ (015) | i
(128] “ {0081 }-" o l.? z (ms»
1.3201 (nm ‘H" 180} 77uoo)
“'lﬁf" (“':1 =~ Lo8s! g =i
048! (0401
032 REF
032 REF.
24-PIN PACKAGE
CERAMIC MOLDED
e o £, ——I nnnnnnnnnnnn_T
- )
PIN KO Y |
::?" J W“““UUUUUUUUUU A‘J
j B —

0018

40-PIN PACKAGE

40

Dot or Notch
To Locate :
Pin No. | —f,
|

1\

10°max.

I55max
(3 93mm)
190 max.
2.020 max,
Fs13omm) T . 52"‘""

WWE#? 2
T —— Typ. ll: .100min.

1.910 (48.5imm)

(2,54mm)

.010 min.
(25mml

1.890 (48.00mm),
19 Equal Spaces
100 ¢ Tol. Noncum.
(2.54mm)
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COMMNOEOrE
CORMMOocore
COMMNOEOrRE
COMMOAOre
COMMOAOre
CEMMECERE
COmMmMocleore

COMModore@
COMMMOCIore

COMMMOCOrRE
COMMNOAOre
COMMOTOrE
CEMMNMECEIRE
COMMOodore
commodore
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NMOS

OCTAL BUS TRANSCEIVER, OUR EQUIVALENT
ASYNCHRONOUS TWO-WAY COMMUNICATOR,

Application Brief #1

TTL-CMOS COMPATIBLE
SN74LS245

65245 MOS SYMBOL TI, MMI, FCI, MOT, SIG
The Same (OK) Package 20 PIN DIP
The Same (OK) loL___ oL 12ma Vol. 4V

Fan Out loL 24ma Vol. 5V
Typical Power Typical
Bad 47ma lco 25ma Total Outputs Hi
Better 44ma === 62ma Total Outputs Low,
Better 56ma Supply 64ma Outputs at HiZ

Current
Typical Input Typical

Current
Better 20na IIH 20pa
Better 20na L —200ua

Speed
Our Best 20na, Typical tpHL 8ns Typical (Their Best)
OurWorst47ns, Typical tpZL 25ns Typical (Their Worst)

SUMMATION; Generally,we are better in supply currentand input current, but slower in speed.

Loglc Bymbol
MOS

GNO

>
I
R

= VoD

cala

= B

vk os,

= By

5P B4

=R

P 8

b e

= By
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N B\\/_A__l @ $ Application Brief # 2

MPS 6525 VERSUS MC6821/ 8255

The MPS 6525 Tri-Port Interface Adapter combines three 8-bit |/O ports providing 24
individually programmable /0 lines. The third portis programmabile for normal |/O operation or
priority interrupt/handshaking control. The 6525 essentially has two basic modes: 1) 24
individually programmable 1/O lines; or 2) 16 1/O lines, 2 handshake and 5 priority interrupt
inputs.

This device is designed to offerenhancements over similar type circuits through fiexibility and
greater 1/O capabilities. Table 1 compares the MPS 6525 to its competitors.

TABLE 1
MPS 6525 MCeé821 8255A
1/0 24 16 24*
Static Yes Yes Yes
Control Lines 2 4 8**
Priority Interrupt Yes (5)*** No No
Frequency 1,2,3MHZ 1,152MHZ Fhkk

*Port A and Port B Byte I/0 programmable; Port C Nibble 1/0 programmable. All three ports
of MPS 6525 are Bit I/O programmable through data direction registers.

**For control lines Port C is totally dedicated to this function.
w*Port C will be dedicated if priority interrupts are used.

****Read Access 150 nsec (max,) for 8255A.
100 nsec (Max) for 8255A-5 from RD high to low.
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Application Brief #3

HANDLING THE ‘RDY’ LINE IN 6500 CPUs

The 6500 series of CPUs use two phase clocks
¢1 and ¢2 Since clock stretching is not possible,
the only way of interfacing with slow memories,
performing dynamic refresh and Direct Memory
Access is through the use of the RDY line.

The RDY line allows the user to insert one or
more wait machine cycles between two instruction
execution machine cycles.

To cause the CPU to insert wait cycles, the RDY
line must make high to low transition during @1,
high clock pulse. This transition may occur during
any non write cycle. Wait machine cycles will be
inserted until the RDY line is sensed high during a
@2 high puise.

I1fthe RDY high to low transition occurs during a
write cycle, the wait cycle will be inserted following
the next non write cycle.

+5v

RDY—‘CPREO—

7474

#o(6512) —Do-
—_— c
#4(6502) } CLA
1 !

+5v

Q RDY to
CPU

FIGURE 1

6-4

l |
| |
RDY \ | «
(asynchronous) \— ——
I
|

3 Y U o W O
| !

An important point of note is the fact that in the
6500 series of CPUs, an acknowledge signal is
not available. To insure that the machine cycle
following the RDY high to low transition is a WAIT,
the user has to make sure that the negative tran-
sition occurs on a non write gycle. Figure 1 shows
a simple circuit to guarantee this. The timing is
illustrated in Figure 2.

The wait cycles generated can then be utilized
to give the slow memories time to respond and
dynamic memories can be refreshed.

Direct Memory Access is also possible during
this time. Since Address and Data buses are not
floated, alternate address and data paths are
provided through the use of tristate buffers.

|
_ { |
S— | |
) | |
[ | l !
I | | |
| I I
| | '
RDY
(to CPU) | | ! ma-
| MACHINE | | ICHINE
CYCLEN WAIT WAIT  CYCLE
N+ 1
FIGURE 2
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MPS 6520 VERSUS MC6820/MC6821

The MPS 6520 Peripheral Adapter is a 16 line (2 port) bi-directional /O device with four
peripheral control/interrupt lines. The MPS 6520 is pin and funcitonally compatible with the
MC6820 Peripheral Interface Adapter from Motorola/Hitachi. The MPS 6520 is pin compatible
with the MC6821 PIA, but the functional differences are outlined in the table below.

MPS 6520 MCé6821
CHARACTERISTIC MAX MAX
hL Input Low Current —1.6mAdc —2.4mAdc
PA@-PA7, CA2 (VIL = 0.4Vdc)

ILOAD 1.6mAdc 3.2mAdc
(Vce =min,VoL=0.4vdc max)

The other functional difference between the MPS 6520 and the MC6821 is that the 6520 has
amax. enable cycle time of 25 sec. while the MC6821 is fully static. If the above differences are

not critical to the user, than the MPS 6520 may be substituted for the MC6821 as well as the
MC6820.

6-5



commodore

N M @ S Application Brief #5

DUAL PROCESSOR CONFIGURATION WITH THE MPS 6508

The MPS 6508 has been designed with a non-overiapping two phase clock. The potential
behind this may not be apparent until one examines a control line thatis available on the 6508 —
the AEC. What this means to the user is the power to design a dual processor system capable of
running at full speed with virtually no overhead.

The AEC line can be used to tri-state the address bus. Since data is valid only during phase
two high, with minimal logic, it will be possible for two 6508s to access common memory on
opposite phase of the same clock.

Figure 1 shows a simple block diagram connecting two processors together. The timings are
illustrated in Figure 2.

SHARED
MEMORY
g | 31 (\ # s
ADDRESS & DATA BUS
6508 6508
¢ #s vee vee vee #o g
{Proc 1) R R R (PROC2)
+— AEC  RW RW  AEC|—¢

R/W TO MEMORY

FIGURE 1

Oa [/
%8 Y A Y
Addr, Data & R/W [ C)__D
(Proc 1) i S |
m [\
R S S e

NOTE: Open Collector NAND Gates (7401) used for R/W Signal.
FIGURE 2

A-R
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6551 VERSUS 6850

The MPS 6551 is an enhanced version of the
MC6850. On chip baud rate generation repre-
sents the principal enhancement. Baud rate can
be generated internally by either connecting a
crystal across the XTAL1 and XTAL2 pins or by
inputting a clock signal through XTAL1. Various
baud rates can then be generated under program
control. In both cases, the device outputs a clock
signal through RxC pin at 16 times the programmed
baud rate. This can be used to synchronize a
multiple 6551 System.

The 6551 also has all five Standard Modem
Control Signals, unlike the 6850 which has only
three. Thus, in the 6551 the RTS (Request-to-Send)

6551 VERSUS COMPETITION

does not have to double up for the DSR (Data Set
Ready) like the 6850. The DSR is a signal used by
many modems.

The 6551 has four addressable locations
against the two provided by the 6850. Thus, the
6551 through these additional locations offers
many more software programmable options to the
user.

To add to all this, the 6551 offers a hardware
master reset in addition to the software reset
offered by the 6850.

From all of the above, it can be seen that the
6551 is a superior device to the 6850.

6551 6850 82511
Baud Rate Generator 2 Yes No No
(On-Board)
5-8 Bit3 Yes No No
Characters
XTAL Oscillator Yes No No
(On-Board)
Full Modem Controls Yes No Yes
Baud Rates 50-19.2 KBaud N/A4 To19.2K Baud
(Programmable)

AON-—

Includes synchronous operation.
1.8432 MHZ external crystal attaches directly to 6551 pins for 15 programmable baud rates.
6551 includes 9-Bit character transmission.
Spec. Max. BPS (Bits Per Second) through external clock input.
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MEMORY EXPANSION WITH THE 6508

How often is it that you have wished for an STA DDR ; Store in Data Direction
additional address line or two in your system? The Register.
MPS 6508 offers the user the flexibility of accessing i .
up to 16 MBYTES of address space in segments LDA # SEG  ; SEG is a number from 0 to
of 64K with almost no overhead. 25.5 that decides 64K segment

being accessed.
h h i i )
The 6508 has on board, an eight bit data port STA DPR . Store in Data Port Register.

This port is accessible through two registers, a
data direction register and a data port register. By
setting up a few of the 1/O lines as output, and
loading the port with the segment value, it will be
possible to address a unique 64K of address
space. Reloading the data port with a different
value now enables the addressing of a different
64K address space.

The additional software needed is fairly trivial
and is given below:

Afterthis,any time a new 64K segmenthastobe
accessed, only the last 2 lines of code have to be
executed.

This expanded addressing capability along
with ability for external hardware to decide the
address segment to be accessed gives the user a
powerful microprocessor.

*DPR is at 000116

LDA #Config. ; Config. is used to set up
individual lines as input
or output.
T | 8 Bit Data Bus B
| 256 x 8 s —t 3
| rmn (O K B
6512
| CPU | )
g 16 Bit Addr. Bus EXPANDED

| " <1 3 [ N  ADDRESS

2 X SPACE
| 2 S
| - I

o
| i DATA PORT ADDI'II'IONAL ADDRESS LINES

2 K reaisten ————— From
| l External
l m | Logic

DATA DIREC.

| K reaisTer | )
I 6508 | *Tri State Buffer

DDR is at 000016

MPS 6508 — EXPANDED MEMORY CONFIGURATION
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MPS 6545-1 VERSUS COMPETITION

The MPS 6545-1 CRT Controller is an enhanced
version of the MC6845. The major improvements are
the addition of a status register and the ability to
program the type of screen memory addressing
desired (linear or row/column). The status register is
used to monitor the status of the MPS 6545-1. There
is a vertical blanking status bit which can be tested to
determine when the vertical retrace is occurring. At
this time, the microprocessor can access screen
memory since the MPS 6545 does not require

access to screen memory during vertical retrace.
There is also a light pen full bit. This bit is used to
determine when a new value has been stored in the
light pen position register. No provision for this is
available on the MC6845.

As can be seen in the chart, the MPS 6545-1
stacks up favorably against the MC6845 as well as
the other CRT controliers on the market.

MPS 6545-1 6845 8275 DP8350 5027
COMMODORE/
MOS TECHNOLOGY MOTOROLA INTEL NSC SMC
Display Format
Characters/Row 1-256 1-256 1-80 5-110 20-132
Row/Frame 1-128 1-128 1-64 1-64 1-64
Scan Lines/Row 1-32 1-32 1-16 1-16 1-16
Screen Memory Linear or
Addressing Row/Column Linear Linear Linear Row/Column
Light Pen Logic Yes Yes Yes No No
Accessible Screen Format Screen Format Cursor Cursor Cursor
Registers Timing Timing Status Top-of-Page Scroll
Cursor Cursor Light Pen New Row | Top-of-Page
Light Pen Light Pen
Top-of-Page Top-of-Page
Status
Interlaced
Mode No* Yes No No Yes

*MOS MPS 6545 has interlaced mode
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MPS 6508
AN ‘ACTIVE’ CPU DURING BLOCK DMA

A big problem faced with most users is that during Direct Memory access (DMA), the
processor is idle. Thus,when processing speed is critical,in most systems the use of DMA block
transfer mode is notrecommended. However, with an MPS 6508 based system, itis possible for
the processor to be executing even during DMA,

The 6508 has an AEC input pin which has to be sensed low in order for the processor to float
its address bus. During this time, DMA is possible. The 6508 has on board 256 bytes of RAM
which reside concurrently in page zero and page one. The processor also has an 8 bit I/0 port
which is accessible through a Data Direction Register at address 000016 and a Data Port
Restister at address 000116.

Even though the external bus has been tristated, the processor still has an active internal bus
through which it can function off the internal RAM and communicate with the external world
through the 1/0 port.

Thus, in any system where handling block transters is essential and high processor
thorughput is desirable, the MPS 6508 will prove to be a wise choice.
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FR208X
THE ‘MELODY’ CHIP

The FR208X is a musical chip that comes in several
versions. In essence, the 208X is capable of playing
musical notes for up to about a minute. The chip can be
used either in a stand alone mode or with many
common alarm chips. In order to get longer tunes (i.e,,
greater than a minute), it is possible to cascade the chip
with no interface logic being required.

The main difference between the various versions of
this chip are given below:

VERSION FEATURE

FR2081 Single Tune Chip

FR2082 Dual Tune Chip — User
selects desired tune

FR2083 Custom Dual Tune Chip

FR2084 Dual Tune Chip — Alternates
between tune A and tune B
each time the alarm triggers

the 2084

The FR208X is designed in metal gate C-MOS, and
draws current in the low microampere range, while
standby current is less that one microampere. This chip
should, therefore, find a comfortable place in the low
cost, low power consumer application market.

A list of all the standard tunes available can be
obtained by contacting the factory.

The figures below illustrate some simple ways of
using the melody chip.

OSC OuUT
$1

(&T
0sC ouTt

0sC 4 0sC
~ IN N AL
208X 208X ELPEI(E:'ZI‘%C
TRANSDUCER
v AL AL - AL — AL AT
52 Gt N NPN s2 gL N AL
Sy l S
NPN DRIVE DIRECT DRIVE
0OSC OUT
—’—‘ S1
0OSC IN 0OSC IN OSC IN
EOT EOT EOTL— o o o
208X 208X 208X
——] s AL AL AL 1Al
ourt IN IN IN W
NPN NPN NPN

100K

PIEZO
ELECTRIC
TRANSDUCER

100K 100K

CASCADING FEATURE

&
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MPS 6508
HANDLING VECTORED INTERRUPTS

In many microprocessor systems, handling multiple interrupts is an adventure into the realm
of complex peripheral chips - - Priority Interrupt Controllers, Parallel /O Devices and so on.The
MPS 6508 offers a simple solution for the user who is conscious about his on board real estate.

The 6508 has available on the chip, an eight bit I/O pont, accessible through a Data Direction
Register and a Data Port Register. This port can be configured very flexibly to handle a variety of
interrupt processing.

In this applications brief, we will consider Vectored Interrupts and Priority Control. Most
systems that use a vectored interrupt structure work off a jump table for processing the interrupt.
In such a case, the peripheral requesting the interrupt needs to supply only the low byte of the
interrupt vector, the interrupt vector that resides at FFFE and FFFF being the base address of the
jump table. The number of I/Q lines being dedicated as inputs will be a function of the number of
peripherals capable of requesting interrupt processing.

Interrupt priority handling is a useful, if not essential part of any interrupt based system.
Instead of using a complex and expensive peripheral for arbitration, the /0 port of the 6508 can
be set up to do the job. After sensing an interrupt, the 6508 could read the port to see which
peripherals were requesting an interrupt. Based on priority arbitration software, a few 1/0 lines
programmed as outputs could then be used to indicate to the peripherals which-one is being
selected.

From the above, we can immediately see the potential of the MPS 6508 and its wide
application in many systems where low cost and board space are a premium.

6-12
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MPS 6525
A TWO IN ONE DEAL

The MPS 6525 in its simplest form can be looked upon as a triport /O chip. It provides the
user with 24 1/0 lines that can be programmed individually, organized as three 8 bit ports.

The device is accessed through eight contiguous locations in the systems address
space ... 3 Data Direction Registers, 3 Data Port Registers, a Control Register, and an Active
Interrupt Register. This in itself provides the user with a chip that has more |/O capability than
almost anything else available.

However, the MPS 6525 does not stop there. Through a bit in the control register, the
device can be set up to behave as an Interrupt Controller.

In this mode, two ports are still dedicated to I/O while the third port is set up to handle upto
five interrupts. The interrupt controller can be set up to be either prioritized or non prioritized. In
the prioritized mode, through the use of a built in interrupt stack, the 6525 makes writing
software a piece of cake. Also, when used as an interrupt controller, this device provides the
user with two dedicated lines for handshaking ...one on data in and one on data out.

Whatin essence this does is enable the user to replace two chips, the MC682 | (Peripheral
Interface Adaptor) and the MC6828 (Priority Interrupt Controller) in most applications, thus
giving him a reduction in both cost and space.
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THE 6508 RAM — TWO PLACES AT ONCE?

How can a processor have both page zero and page one with only 256 bytes of RAM? One
way is to combine both pages into one, and this is what the 6508 does.

On the 6508, the 256 bytes are actually located at 010016 to 01FF1g, or the normal 6500
family stack area. Internal logic decodes the zero page instructions so that they appear to
beginat010216(010016and 01011 g are used by the I/O portregisters). The stack area starts
at 01FF1g and grows down. Care must be taken so that the stack does not become large
enough to overwrite the zero page area. This, however, is not a problem with most

applications.
Addressed Accessed
as as
6500 O1FF O1FF 6508 O1FF
STACK STACK
————— BOUNDRY
DETERMINED
o+ _g—1 4 BYUSER
0100
ZERO
PAGE
ZERO
PAGE 10002 0102
0001 OUTPUT REG 0101
0000 0000 DATA DIR REG 0100

6508 Internal RAM
Memory Map
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MPS 6500/1E — EPROM APPLICATIONS

The MPS 6500/1E is the 64 pin emulator version of the MPS 6500/1 single-chip
microcomputer. It is electrically identical except there is no ROM on-chip. The extra pins are
used to connectto the internal processor bus so that external eproms may be used for system
development. This brief presents two eprom connection schemes. Example 1 is a 2K 2716
version, while example 2 is a 3K 2732 application. Both schemes are designed with a
minimum part count in mind.

FFF
K DATA BUS )
6500/1E 2716 2716
AD-A10 800
‘ CE
A1 ———DO— OF UNUSED
1FF [
AW _{>o_____ SYSTEM
000

Example 1. 2716 EPROM (2k Bytes)

FFF
DATA BUS
3071
8500/I1E 2732 2732 BYTES
A0-A9
= __{ >o_ OE __ 400
RW | A10 CE UNUSED
1FF
A10 SYSTEM
IXE 000

Example 2. 2732 EPROM (3k Bytes)
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MPS 6500/1 — RAM MEMORY EXPANSION

The MPS 6500/1 is a single-chip microcom-
puter containing 2K bytes of ROM and 64 bytes of
RAM. The RAM is used for both data storage and
stack memory. In most applications, this is an
adequate amount of memory, however, in some
cases, it may be desired to expand the RAM
memory beyond 64 bytes. This brief describes a
simple way to achieve this.

It is possible to attach conventional static
RAMS directly to the MPS 6500/1 1/O lines and
perform read and write operations with simple
software steps. This approach will not work for
stack expansion and cannot be adapted to pro-
gram memory (ROM), since these elements require
a direct connection to the processor busses.

The example presented here will provide 1024
bytes of RAM storage using two 2114’s. No other
hardware is needed.

Some observations are noteworthy:

® Port A of the MPS 6500/1 is the first 8 bits of
the address for the RAM. All pins are outputs.

@ Port B of the MPS 6500/1 contains bits 8and
10 of the address; bits PBO and PB1 respec-
tively. Also, bit PB7 is used to supply the R/W
signal to the memory. Pins PBO, PB1 and
PB7 are outputs; all other pins are free.

® Port C is used for the bi-directional data bus.

o The CE for 2114 is tied to system ground, so
the memory is always enabled.

RAM ADDRESS BUS

6500/1

C

&
T

DATA BUS

u

Figure 1 — Schematic for 1K Byte Expansion
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Device

@ 7404

® 7433

SIMPLE CLOCK GENERATION FOR THE
MPS 6500 MICROPROCESSOR FAMILY

Clock generation for the MPS 6500 family microprocessor can easily be accomplished with
only a handful of components by using one of the following circuits.

Figure 1 illustrates a single phase clock. This clock can be used to drive the 6502,6503,6504,
6505, 6506 and 6507. Figure 2 is a two-phase clock, which is used for the 6508, 6510, 6512,
6513, 6514 and 6515.

470 Q

470

1———Do——-4

50 pF

(——'\/V\f——w

470Q

1 MHz

»—{>o—o—bo——» go

— AMN—
470 2

50 pF

It

-

1 MHz

—+

al

Figure 1 Single-Phase Clock:

—
-

+5v

15k

g1

ﬂ}__

Figure 2 Two-Phase Clock

g2

L)

15k

+5v
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CMOS/LCD WATCH-CLOCK CIRCUITS

APPLICATION NOTE
COMMODORE LOW POWER/LOW COST TIMEKEEPING COMPONENTS

As one of the world's leading suppliers of state-of-the-art timekeeping circuits and LCD displays,
Commodore introduces a new family of low power, low cost multiplexed components for watch,
clock, and general timekeeping applications.

COMMODORE/FRONTIER CMOS/LSI multiplexed timekeeping circuits operate from 1.3-1.7
volts with currents typically in the 1.0u4A-1.5uA range. All parts have been designed for low cost
and ease of application as well. The following is a brief description of available multiplexed circuits
and matching LCD displays from COMMODORE OPTOELECTRONICS:

PART NUMBER

CMOS LCD DESCRIPTION

2224 5060,5061,5075 3"z Digits 5 Functions

8220 5107,5108 4 Digits, 5 Functions

8221 5107,5108 4 Digits, 5 Functions, Stopwatch
8222 5102,5103 4 Digits, 6 Functions, (Day Flags)
8223 5102,5103 4 Digits, 6 Functions, Stopwatch
8267 5107,5108,5112 4 Digits, 5 Functions, Alarm

8268 5102,5103,5109 4 Digits, 6 Functions (Day Flags), Alarm
8668 5104 8 Digits, 5 Functions (Day Flags)
8868 5104 8 Digits, 6 Functions, Alarm

887X In Development 8 Digits, 5 Functions, Alarm, Day Flag,

Programmable Animation

Note: All products have 12/24 HR option excepting 2224. All Alarms have Snooze feature.
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PRODUCT DESCRIPTIONS:

1. 2224 - 3% digits and 5 functions (Hours: Minutes, Month, Date,: Seconds).

This circuit is the most basic unit available. One button controls the viewing of the three sets of
information; the use of another button allows for setting. Typical current drain is less than
1.0MA operating with a watch display. Applications utilizing larger displays will tend to draw
somewhat greater current. This part has a total of 27 pins.

Some available Commodore displays for this part are:
5060 B Ladies’ Watch Display

5061 E  Men's Watch Display
5075 A Smaller display for miniature applications such as LCD pens.

2. 8220-4 digits and 5 functions with 12/24 hour option. The part functions similar to the 2224;
24 hour (military) time format option is present. This part has a total of 30 active pins.

Some available Commodore displays for this part are:
5107 B Ladies' Watch Display
5108 E Men's Watch Display

3. 8221-4digitsand5 functions with 1 second accuracy stopwatch and 12/24 hour option. The
stopwatch is accessible by use of a third switch and measures elapsed time. The part
otherwise operates like atwo switch8220. This part has a total of 30 active pins. The available
displays are the same as for 8820.

4. 8222-4 digitsand6 functions(Hours: Minutes and Day of Week Flags, Month Date and Day of
Week Flags, and: Seconds with Day Flags). The part operates like an8220 with the addition of
the Day indicators for the sixth function. The part has a total of 33 pins.

Some available Commodore displays for this part are:
5102 E Men's Watch Display
5103 C Ladies' Watch Display

5. 8223-4 digitsand6 functions with 1 second accuracy Stopwatch and 12/24 hour option. This
part operates like the 8221 with the addition of the Day indicators for the sixth function. The
part has a total of 33 pins. The available displays are the same as for 8222.

6. 8268/8368 - 4 digits, 6 functions with Alarm, Day Flags, and 12/24 hour option. This part
operates as a simple two button Alarm watch or clock. The Alarm functions (viewing, setting
and arming/disarming) are extremely simple and modeled after other popular Commodore
Alarm chips. This part has a total of 34 active pins. Note: The 8368 will be identicaltothe 8268
except that the 3 second delay entering the set mode will be eliminated.

Some available commodore displays for this part are:
5102 E Men's Watch Display

5103 C Ladies Watch Display
5109 C Ladies Watch Display
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7. 8267/8367 -4 digits, 5 function with Alarm and 12/24 hour option. The part operates like the
8268/8368 with no Day Flags; it has 31 active pins. The available displays are:

5107 B Ladies Watch Display
5108 E Men's Watch Display
5112 AA Miniature Pen Display
4003 K Large Digit Clock Display
4006 L Large Digit Clock Display
4007 N Large Digit Clock Display

8. 8668 - 8 digits 5 functions with 12/24 hour option. This watch displays Hours: Minutes,
Seconds, Date and Day of Week Flags simultaneously. This type of timepiece has been
dubbed “No Hands” because all essential functions are displayed simultaneously. The part
has a total of 44 pins.

Some available commodore displays for this part are: .
5104 | Men's Watch Display

9. 8868 - 8 digits 6 functions with alarm, Snooze and 12/24 hour option. This part displays all
information of the 8668 “No Hands" with the additional feature of an Alarm. The Alarm is
operated in a manner identical to8267 and8268. The part has a total of 46 pins. The available
display is the same as for the 8668.

10. 887X - 8 digits, 5 functions with Alarm and 7 programmable flags for Animation. The chip will
allow the design of very novel and unique products combining LCD animated motion under
switch oralarm control with time. Toys, watches, clocks, promotional items etc. are among the
many target markets. This part has a total of 46 pins.

The implementation of any of the above circuits is illustrated in Figure 1. Note that fundamental
timekeeping is accomplished with the following basic parts:

1 chip on PC Board

1 LCD Display

1 32KHZ Quartz Crystal

3 Capacitors

1 Trimmer Cap

2 Switches

1-2 “Zebra” interconnecting Strips
1 1.5-1.6V Battery

IOTMoOOm>

The addition of an Alarm can be accomplished with as little as a piezo electric transducer. The
addition of an NPN transistor and coil allows the Alarm sound to be greatly enhanced. Musical
alarms are also possible with the addition of the208X.

RON
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With all of the above products, the dramatic advances in technology and high volumes inherent in
the timekeeping industry allow the potential introduction of Time with multi-features into
numerous new, low cost applications. A few such applications are:

LCD Clocks for automotive accessories having Alarm or Stopwatch for trip timing.
LCD Alarm Clocks as an added feature cooking aid for outdoor BBQ/Gas grills.
Low cost time functions for games.

L.ow cost time functions for telephones; stopwatch for timing long distance calls.
L.ow cost time functions for appliances (e.g. Radios, TV, Stereo equipment etc.).

Timekeeping promotional items (e.g. paper weights, penholiders etc.). This field may be
especially good for watches with “customized” musical alarms which play music such as
company or product theme songs.

o oA NA

Although the above circuits and displays are most commonly available and utilized in die form on
hybrid circuit substrates, Commodore will gladly quote the above components in any form suitable
to the customer (i.e. raw die or packaged parts) Inquiries regarding special applications for chips
and/or LCD displays are always welcomed.

In any form, Commodore’s many years of experience and long term dedication to the field of
timekeeping are assurance of continuing competitive, cost-effective products.

COMMODORE SEMICONDUCTOR GROUP reserves the right to make changes to any products
herein to improve reliability, function or design. COMMODORE SEMICONDUCTOR GROUP
does not assume any liability arising out of the application or use of any product or circuit

described herein; neither does it convey any license under its patent rights northe rights of others.
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REPRESENTATIVES

Connecticut Massachusetts
Sales Engineering Co. Rhode Island
P.O. Box 863 Vermont
i Maine
153 Main St. H
Salem, NH 03079 New Hampshire
(603) 893-5521 Minuteman Marketing, Inc.
279 Cambridge Street
Upstate New York 1 Colonial Park, Suite 102
Techmark/Upstate Assoc. Burlington, MA 01803
PO. Box 173 (617) 272-0035
Mendon, NY 14506
(716) 624-3840 Pennsylvania

South New Jersey

Techmark/Upstate Assoc. The Rep Force

2 Andrews Way .

’ 18 East Commerce Street, Suite A
Canandaigua, NY 14425 Bridgeton, NJ 083902 r ure
(716) 396-2498 (609) 455-0891
Techmark/Upstate Assoc.

PO. Box 120 Florida
Endicott, NY 13760 HAI
(607) 748-7473 10212 W. Sample Road
Coral Springs, FL 33065

Metro New York (305) 752-7520/7550
North New Jersey HA
J-Square Marketing, Inc. 10312 136 Street North
S'O: EOXI\]% 1753 Largo, FL 33540

ercno, (813) 595-8170

(516) 935-3200
North Carolina

z:lray‘:;anr: South Carolina

T
Washington, D.C. East Tenneasee
Virginia Component Sales, Inc.
West Virginia P.O. Box 18821
Component Sales, Inc Raleigh, NC 27609

o 782-8433

3701 Old Court Rd. #14 (919) 782:8
Baltimore, MD 21208 Mlssourl
(301) 484-3647 Kansas

Nebraska

Southern lllinols

lowa

R&D Sales, Inc.

13013 St. Andrews Drive
Kansas City, MO 64145
(816) 941-9280



REPRESENTATIVES

Michligan (except Berrien County)

Ohio

Jim Finnegan and Co.
P.O. Box 8825
Cleveland, OH 44136
(216) 238-5905

Jim Finnegan and Co.
1236 Clubview Blvd.
Worthington, OH 43085
(614) 436-7227

Jim Finnegan and Co.
5527 Fawn Court

West Chester, OH 45069
(513) 874-5937

Texas
Louisiana
Arkansas
Oklahoma

W. Pat Fralia Company

600 Avenue H. East, Suite 210
Arlington, TX 76011

(817) 640-9101

W. Pat Fralia Company

300 E. Huntland Blvd., Suite 210
Huntland Professional Building
Austin, TX 78752

(512) 451-3325

W. Pat Fralia Company
4411 Bluebonnett
Stafford, TX 77477
(713) 491-9336

N. lllinois
Wisconsin
Michigan (Berrien County only)

Janus, Inc.

3166 Des Plaines Avenue
Des Plaines, IL 60018
(312) 298-9330

Janus, Inc.

11430 W. Blue Mound Road
Milwaukee, WI 53226

(414) 476-9104

Northern California

Criterion

3350 Scott Boulevard
Building #44

Santa Clara, CA 95051
(408) 988-6300

Colorado

High Tech Associates

2950 S. Jamaica Court, Suite 100
Aurora, CO 80014

(3083) 695-1900

New Mexico

SynTech

8016-A Zuni Road SE
Albuquerque, NM 87108
(505) 266-7951

Oregon
Washington
W. Idaho

Quest

15 S. Grady Way, Suite 203
Kenton, WA 98055

(206) 223-1541

Quest

6220 S.W. 130th, #10
Beaverton, OR 97005
(503) 644-8077

Vancouver, B.C.

Conti Electronics
7204 Main Street
Vancouver, BC
Canada V5X 344
(604) 324-0505
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Southern California

Scs

14101 Yorba Street, Suite 104
Tustin, CA 92680

(714) 731-9206

SC3

240 Lombard Street
Thousand Oaks, CA 91360
(805) 496-7307

Arizona

Semi-Systemns

10333 N. Scottsdale Road, Suite 1
Scottsdale, AZ 85253

(602) 991-1151

Alabama
Mississippi
West Tennessee

BJR Manufacturers Representatives
12021 S. Memorial Parkway, Suite D
Huntsville, AL 35803

(205) 881-3569

Kentucky
Indiana

Wilson Technical Sales, Inc.
P.O. Box 40699
Indianapolis, IN 46240
(317) 259-4032

North Dakota
South Dakota
Minnesota

Electric Component Sales
8700 W. 36th Street
Minneapolis, MN 55426
(612) 933-2594

7.4
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DISTRIBUTORS

Southern California

VSI Electronics, Inc.
3137 W. Warner Ave.
Santa Ana, CA 92704
(213) 299-7760 or,
(714) 557-7131

Mouser Electronics
11433 Woodside Ave.
Lakeside, CA 92040
(714) 449-2220

NESCO

7110 Gerald Ave.
Van Nuys, CA 91406
(213) 781-0505

Northern California

VS| Electronics, Inc.
543 Weddell Dr.
Sunnyvale, CA 94086
(408) 734-5470

Western Microtechnology
10040 Bubb Rd.
Cupertino, CA 95014
(408) 725-1660

Central California
Nevada

VSI Electronics

8259 Canyon Rd.

Citrus Heights, CA 95610
(916) 722-8060

Arizona

Western Microtechnology
7740 E. Redfield Dr.
Suite 105

Scottsdale, AZ 85260
(602) 948-4240

Washington

Shannon Ltd.
7030 S. 188th St.
Kent, WA 98031
(206) 763-0545

New Jersey

Falk Baker Associates
382 Franklin Ave.
Nutley, NJ 07110
(201) 661-2430

New Hampshire

Astrum Electronics, Inc.
Village Square

Rt. #111

Hampstead, NH 03841
(603) 329-5656

Connecticut

Cobra Components, Inc.
53 Water St.

Norwalk, CT 06854
(203) 853-8228



NATIONAL SALES OFFICE:

3330 Scott Boulevard
Santa Clara, CA 95051
Attention: Howard Sharek
(408) 727-1130

MOS Technology
A Commodore Company



