





K-1012 UNPACKING AND INSTALLATION

The K-1012 PROM/IO is a carefully engineered, manufactured, and tested product
that should operate perfectly when handled and installed according to the following
instructions. Note that the board is shipped in a black conductive plastic bag.
Since MOS integrated circuits are used, damage from static discharge is possible.
It is helpful to reduce static by working in an area with concrete floors and a
reasonable humidity level. If this is impossible, at least avoid wearing rubber
soled shoes and move slowly in the work area. When unpacking or handling the
board, touch the screw sticking up in the middle of the heatsink first and release
it last. Note that the preceeding comments apply equally to the microcomputer
board which of course contains MOS IC's also.

Connection to the microcomputer board should be as indicated in the
accompanying chart. The easiest method of connection is with an MIU model K-1005
motherboard/cardfile. Alternatively the user may obtain two 2x22 pin printed
circuit board edge connectors (,156" contact spacing) such as the one supplied with
the processor and wire them together except for pins 3, &, 16-20, and X, Wire
length should not exceed Y4 inches. Plug the processor expansion connector into one
of the sockets, make any necessary connections to the application connector, and
make any necessary power connections, The K-1012 may then be plugged into the
other connector. Note that the K-1012 provides the DECODE ENABLE and VECTOR FETCH
signals needed by the KIM-1 for expanded memory. They may be ignored with the SYM
and AIM processors.

Note that as shipped the board requires an unregulated voltage between +7 and
+12 volts to operate the logic and another unregulated voltage between +14 and +20
volts to operate the memory chips such as provided by the expansion outputs of an
MTU K-1000 power supply. The on-board regulators may be bypassed by shorting the
two outside pins of each regulator IC together if the user wishes to use a
regulated power source. Use of the PROM programmer with a shorted 12 volt
regulator is not recommended because the on-board voltage multiplier may not be
able to supply the necessary programming power from the lower veltage. The various
option jumpers on the board should not be reconfigured until the board 1s tested.
The diagnostic program in the back of this manual assumes the standard jumper
configuration which is already installed on assembled boards.

After connecting the processor, the K-1012, and the power supply, the system
may be turned on. Pressing RESET on the processor should initiate normal
operation. Assuming that one or more PROM's have been installed, look at some PROM
addresses and verify that the contents are proper. No PROM's or blank PROM's
should read FF. Look at addresses FEOU-FEQ7 and FEO8-FEOB which are the control
and data registers of the PIA chips. The even addresses should read 00 and the
least significant 6 bits of the odd addresses should alsoc be zero. Look also at
FEOO which should contain 00. This is the control register of the ACIA chip. The
data register at FEO1 may contain anything but it should be steady.

If all is well at this point the test program supplied with the K-1012 should
be loaded through the keyboard and dumped to cassette tape. The entry point is
0200 and the program should return to the monitor shortly thereafter. If memory
locaticn 0000 contains 00, the diagnostic ran without error. Otherwise an error
éode has been stored and the program listing should be consulted to interpret the
error. Then the troubleshooting guide elsewhere in this manual should be consulted
for a possible solution.

The diagnostic checks the I/0 registers on the two PIA chips and verifies that
the ACIA transmits at the correct speed. Because of the nature of the board, a
thorough diagnostic is not possible without considerable external fixturing. In
our factory we install a set of test PROMS and a special loopback cable on the
application connector. While the factory diagnostic is running, several critical
signals are checked with an oscilloscope. The PROM programmer is also checked for
proper voltage levels and the functionality of the failsafe circuit.




OPTION STRAPPING AND JUMPER PLACEMENT

This board undoubtedly has more option jumpers than all of our other boards put
together. This was done to accomodate the KIM/SYM/AIM processors, maximize
flexibility, and minimize logic. However the board is shipped with all jumpers in
a "standard" configuration which should suit the majority of KIM-1 users. Standard
jumper tables for the SYM and AIM are shown below. Those jumpers that are most
likely to be changed have been implemented as 16 pin DIP sockets. The contacts
used in these sockets have adequate spring to withstand repeated insertion and
withdrawal of #22 solid wire jumpers. The user may also utilize component carriers
wired with jumpers or a standard 8 position DIP switch may be plugged into the
socket.

The following summarizes the function of the major jumper options along with
their standard settings in parentheses:

1. The address range of the MAIN group of 8 PROM's. (2000-3FFF)

2, The address range of the AUXILIARY group of L PROM's and the exact mix of

the Y PROM's within the auxiliary block. {(4000-5FFF, PROM's ocecupy

4000-4FFF) Fewer than 4 PROM's may be activated if desired, a deactivated

PROM will not use up address space.

The address of the I/0 page (FE00)

The base address of the I/0 ports within the I/O page (00)

The baud rate for the serial port (300 baud)

Exchange of two of the modem control signals with two of the PIA handshake

signals. (PIA handshake selection is standard)

7. Allow or disallow interrupts from the PIA chips (disallow is standard)
(The ACIA has its interrupt request permantly wired in)

8. Selection between 2708 and TMS2716 PROM chips (need not be the same in
main and auxiliary arrays) (2708 is standard, PC lines must be cut and
jumpers soldered to the board to select TMS2716)

9. Seleetion between 2708 and TMS2716 for the PROM programmer (2708 is
standard, PC lines must be cut and jumpers soldered to the board to select
TMS2716)

[+200 1 N =g PN ]
P

MAIN PROM ADDRESS STRAPPING (Using 2708 type PROM's)

ADDRESS RANGE Jumper these pins together
0000 - 1FFF U12-7 & U12-10 Ul12-5 & U12-12 U12-3 & Ul2-14
2000 - 3FFF U12-7 & U12-10 U12-5 & Ul2-12 U12-U4 & U12-13 ¥
4000 - 5FFF Ul2-7 & U12-10 Ul2-6 & Ul2-11 Ul12-3 & U12-14
6000 - TFFF Ul2-7 & U12-10 U12-6 & U12-11 Ul2-U4 & U12-13
8000 - 9FFF U12-8 & U12-9 Ul2-5 & Ui2-12 U12-3 & U12-14
AOOO - BFFF u12-8 & U12-9 U12-5 & Ul2-12 Ul2-4 & U12-13
c000 - DFFF U12-8 & U12-9 Ul2-6 & U12-11 U12-3 & Ul2-14
E000 - FFFF Uie-8 & U12-9 U12-6 & U12-11 U12-4 & U12-13
NONE U12-8 & U12-9 U12-7 & U12-11
AUXILIARY PROM ADDRESS STRAPPING (Using 2708 type PROM's)
ADDRESS RANGE Jumper these pins together
0000 - 1FFF U15-7 & U15-10 U155 & U15-12 U15-3 & Ui5-14
2000 - 3FFF U15-7 & U15-10 U15-5 & U15-12  U15-4 & U15-13
L4000 - S5FFF U15-7 & U15-10 U15-6 & U15-11 U15-3 & U15-14 *
6000 - TFFF U15-7 & U15-10 U15-6 & U15-11 U15=4 & U15-13
8000 - 9FFF U15-8 & U15-9 U15-5 & U15212  U15-3 & U15-14
A000 - BFFF U15-8 & U15-9 U15-5 & U15=12  U15-4 & U15~13
C000 - DFFF U15-8 & U15-9 U15-6 & U15-11  U15-3 & U15-14
E000 - FFFF U15-8 & U15-9 U15-6 & U15-11 U15-4 & U15-13

* - STANDARD JUMPERING SUPPLIED WITH THE BOARD



I/0 PAGE ADDRESS STRAPPING

PAGE NUMBER

OE
1E
2E
3E
4E
5E
6E
TE
8E
9E
AE
BE
CE
DE
EE
FE

U11-4
U11-b
U11-b
U11-b
U11-4
U11-4
Ul1-4
U11-4
. U11-3
U11-3
U11-3
U11-3
U11-3
U11-3
U11-3
U11-3

&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&

Jumper these pins together

U11-13
U11-13
U11-13
U11-13
U11-13
Ut1-13
U11-13
U11-13
Ul1-14
Ul1-14
Ul1-14
Ul1-14
Ul1-14
Ut1-14
U11-14
U11-14

I/0 BASE ADDRESS STRAPPING

BASE ADDRESS

00
10
20
30
4o
50
60
70
80
90
AQ
BO
co
DO
EO
FC

PIA 1 Enable
Enable
CB1 to
CB2 to

PIA 2 Enable

U10-1
Ui0-1
U10-1
U10-1
Ut0-1
U10-1
U10-1
U10-1
U10-2
U10-2
U10-2
u10-2
U10-2
U10-2
U10-2
010-2

IRQ A
IRQ B
A-21
422

IRQ A

R RO RO RS R R R ROR R KRR RRe R

Ui2-2
Uiz-2
U12-2
Uiz-2
U12-1
U12-1
U12-1
U12-1
uiz2-2
ul12-2
Ul2-2
U12-2
U12-1
U12-1
Ut12-1
Ut12-1

&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&

y12-15
U12-15
U12-15
Ut2-15
U12-16
U12-16
U12-16
U12-16
U12-15
U12-15
U12-15
U12-15
Ul12-16
U12-16
U12-16
Ul2-16

U15=2
U15-2
U15~1
U15-1
U15-2
U15-2
U15-1
U15-1
U15-2
U15-2
U15-1
U15-1
U15-2
U15-2
U15-1
U15-1

Jumper these pins together

U10-16
U10-16
U10-16
U10-16
Uio-16
U10-16
U10-16
U10-16
U10-15
U10-15
Ui0-15
U10-15
U10-15
U10-15
Ut0-15
U10-15

U36-5
U36-7

&

&

U36-4 &
&

U36-2

U36-6 &
U36-8 &

ACIA Carrier Detect from A-

Clear To Send from A-22

u10-3
U10-3
U10-3
U10-3
U10-4
U10-4
U10-4
U10-4
U10-3
010-3
U10-3
U10-3
U10-4
U10-4
U10-4
U10-4

U36-12
U36-10
U36-13 *
U36-15 *

U36-11
U36-9

21

Ro R° R9 R° RO RO e RO RS R R0 RO RS Ro RO RO

U10-14
U10-14
U10-14
U10-14
U10-13
U10-13
U10-13
Ut0-13
U10-14
U10-14
U10-14
U10-14
U10-13
U10-13
U10-13
U10-13

U36-3 & U36-14
U36-1 & U36-16

u10-5
U10-5
U10-6
U10-6
U10-5
U105
U10-6
U10-6
U10-5
U10-5
U10-6
U106
U10-5
U10-5
U10-6
U10-6

Re R° Ro R0 RO RO RS RS G0 RO RO R R0 K9 RO R

BAUD RATE (Be sure to select divide by 16 mode in ACIA)

75
110
150
300
600

1200
2400
4800

ul1-1
U41-3
U4 1-1
uh1-1
U411
UH1-1
Ul1-1
U41-1

Re R0 Qo Qo Re Go R Re

Ul1-16
U41-14
U41-16
Ud1-16
Ul1-16
Ul1-16
ub1-16
U41-16

ul1-3

Ub1-4
yL1-8
Ul41-7
ul1-6
Ub1-5
Ul1-2

u41-14

U41-13
U41-9

ul1-10
uh1-1
uh1-12
U41-15

*

U15-15
U15-15
U15-16
U15-16
U15-15
U15-15
U15-16
U15-16
Ui5-15
U15-15
U15-16
U15-16
U15-15
U15-15
U15-16
U15-16

U10-12
Ut0-12
U10-11
U10-11
U10-12
ut0-12
U10-11
U10-11
U10-12
u10-12
U10-11
U10-11
U10-12
U10-12
U10-11
U10-11

Re R RoRe Ro Re Q9 Ro Qo Ko Qe B2 R R Qe RO

Ut1-5
U11-6
U1l1-5
U11-6
U11-5
U11-6
U11-5
U11-6
U11-5
Ut1-6
Ut1-5
U11-6
U11-5
U11-6
U11-5
U11-6

u10-7
Ut10-8
U10-7
U10-8
U10-7
U10-8
U10-7
U10-8
U10-7
U10-8
U10-7
U10-8
U10-7
U10-8
u10-7
U10-8

Qo R° R° RS R2 Ko R0 KO K9 Q2 QO R0 Qo Qe Ro Qo

Re Qe RO RO QO R0 Qo RO RS Re Ro R R R0 RO R

u11-12
U11=-11
U11-12
U11-11
U11-12
U11-11
U11-12
U11=-11
U11-12
Ul1-11
U11-12
Ur1-11
U11-12
u11-11
U11-12
Uli-11

U10-10
U10-9
Ut0-10
U10-9
U10-10
U10-9
U10-10
U10-9
U10-10
U10-9
U10-10
U10-9
U10-10
Uu10-9
U10-10
U10-9

¥ - Standard jumper
supplied with
assembled board.
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How to Use The Auxiliary PROM Block

The auxiliary PROM block was included to hold utility software such as I/0
routines after the main PROM block is filled with BASIC or an assembler. It
essentially works like the main PROM block except that only 4 PROM sockets are on
the board. These 4 PROM's may be placed anywhere in the 8K block of addresses
defined by the auxiliary PROM address jumpers listed on a previous page. In the
table below, inserting a jumper will activate an auxiliary PROM socket and enable
the bus drivers on the board to drive the bus when the socket is selected. If no
jumpers are inserted, none of the auxiliary PROM sockets will be activated and the
bus drivers will not be activated for any of the addresses in the auxiliary block.
The standard jumper configuration assigns the 4 PROMS to the lower half of the 8K
block defined by the auxiliary PROM address jumpers.

Address Range
(Offset from AUX address) Standard jumpers shown

o o e e L
o o o
o - b e o
e e g o

Conversion from 2708 PROMS to TMS-2716 (Multi-voltage type)

For the convenience of our customers and to insure a longer life for the
product, the K-1012 offers the capability to use 16K EPROM's which hold 2K bytes
each. Because of the wide availability and low cost of 2708 EPROM's however most
users would want to use them. Thus the jumpers required for 2708 operation have
been wired-in. Conversion to TMS2716 may be accomplished by cutting the 2708
traces and soldering in jumper wires as listed below. The main and auxiliary
arrays may be independently converted but mixing of PROM's within the same array
is not recommended. Note that when an array is converted that a 16K block of
addresses is used and each PROM is worth 2K bytes.

To Convert the Main PROM Array to TMS2716

. Remove jumper between U11-2 & U11-15

Solder in J6

Cut the following traces on the PCB: J8, J9, J12, J13, Jt6, J17, J20, J21,
J32, J33, J36, J37, J40, Jh1, JEL, gus

. Solder in the following jumpers: Jio, J11, Ji4, Jis, J18, J19, J22, J23

J34, J35, J38, J39, Jh2, JU3, J46, JuT

i~ LW N —

To Convert the Auxiliary PROM Array to TMS2716

1. Remove jumper between Ul11-1 & Ut1-16

2. Solder in J7

3. If more than U TMS2716 are to be used, remove jumper from Ul2-13 or U12-14
and install a jumper from Ul2-14 to U12-11 or U12-12 whichever is open.

3. Cut the following traces on the PCB: J2i, J25, J28, J29, Ju8, Ju9, J52, J53

4. Solder in the following jumpers: J26, J27, J430, J31, J50, J51, J54, J55

To Convert the PROM Programmer to TM32716 (Be sure to read PROM programmer theory
of operation after making this change)

1, Cut the following traces on the PCB: J1, Jb
2. Solder in the following jumpers: J2, J3, J5



SPECIFICATIONS

PROM Capacity - 12K using industry standard 2708, 24K using TMS2T16 (multivoltage)

Parallel I

Serial I/0 - -

/0

Four 8-bit ports and 8 handshaking lines, each bit of each port
may be programmed as an input or an output. Interrupt available
for each group of 8 bits. 6520 PIA chips are used.

Asynchroncus, 5-8 data bits; even, odd, or no parity; 1 or 2 stop
bits. RTS, CTS, and CD modem control signals are provided. Baud
rates of 75, 110, 150, 300, 600, 1200, 2400, %800 are provided
with an accuracy of .2% or better with a 1mHz system clock.

Serial data and modem signals are true RS=232 levels. A 6850 ACIA
chip is used.

PROM Programmer Can program standard 2708 EPROMS or with a Jjumper change, TMS2716
Access Time - - 550NS maximum as required by KIM-1 when using 450NS PROM's
Power Requirement - +7.5 Vvolts unregulated .35 amp, +16 volts unregulated .25 amp.

Addressing - -

Buffering - - -

Physical Size -

+26 and -5 voltages required by the PROM's are generated on-board.
8K of PROM must be contiguous on an 8K boundary, remaining 4K may
be scattered in a second 8K block. I/0 requires 16 contiguous
addresses which can be placed anywhere in the next-to-last page of
any UK block of addresses. IC sockets provided for all address
jumpers.

Buffering for both address and data busses is provided. Maximum
bus load is 1 LS TTL gate input and one LS TTL tri-state output.
7.5" X 11" exclusive of edge fingers. Two sets of 44 edge fingers
compatible with the KIM-1, SYM-1, or AIM-65 processors.

PIN CONNECTIONS

EXPANSION CONNECTOR APPLICATION CONNECTOR
E-1 N.C. E-A ADDR BUS O A-1 GROUND A-A SERIAL DATA IN
E-2 N.C. E-B ADDR BUS 1 A-2 EIA RTS A-B SERIAL DATA OUT
E-3 N.C. E-C ADDR BUS 2 A-3 PIA 2 CAl A-C PI& 1 CA?
E-4 INT. REQ. E-D ADDR BUS 3 A-Y4 PIA 2 CA2 A-D PIA 1 CA2
E-5 N.C. E-E ADDR BUS & A-5 PIA 1 PAO A-E PIA 2 PAO
E-6 N.C. E-F ADDR BUS 5 A-6 PIA 1 PAT A-F PIA 2 PA1
E-7 RESET E-H ADDR BUS 6 A-7 PIA 1 PA2 A-H PIA 2 PA2
E-8 DATA BUS 7 . E-J ADDR BUS 7 A-8 PIA 1 PA3 A-J PIA 2 PA3
E-9 DATA BUS 6 E-K ADDR BUS 8 A-9 PIA 1 Pad A-K PIA 2 PAY4
E-10 DATA BUS 5 E-L ADDR BUS 9 A-10 PIA 1 PA5 A-L PIA 2 PAS
E-11 DATA BUS U E-M ADDR BUS 10 A-11 PIA 1 PA6 A-M PIA 2 PA6
E-12 DATA BUS 3 E-N ADDR BUS 11 A-12 PIA 1 PAT A-N PIA 2 PAT
E-13 DATA BUS 2 E-P ADDR BUS 12 4-13 PIA 1 PBO A-P PIA 2 PBO
E-14 DATA BUS 1 E-R ADDR BUS 13 A-14 PIA 1 PBI A-R PIA 2 PB1
E-15 DATA BUS 0 E-S ADDR BUS 14 4-15 PIA 1 PB2 A-S PIA 2 PB2
E-16 N.C. E-T ADDR BUS 15 A-16 PIA 1 PB3 A-T PIA 2 PB3
E-17 N.C. E-U N.C. A-1T7 PIA 1 PB4 A-U PIA 2 PBU
E-18 +7.5 VOLTS IN E-V READ/WRITE 4-18 PTA 1 PBS A-V PIA 2 PBS
E-19 VECTOR FETCH E-W N.C. A-19 PIA 1 PB6 A-W PIA 2 PB6
E-20 DECODE ENABLE E-X +16 VOLTS IN A-20 PIA 1 PBY A-X PIA 2 PBT
E-21 N.C. E-Y PHASE 2 A-21 (note 1) A-Y PIA 2 CB1
E-22 GROUND E-Z N.C. 4-22 (note 2) A-Z PIA 2 CB2

Note 1: A jumper selects between EIA CD and PIA 1 CB2 (PIA 1 CB2 is standard)
Note 2: A jumper selects between EIA CTS and PIA 1 CBT (PIA 1 CB1 is standard)
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PROM PROGRAMMER OPERATION

The easiest way to use the PROM programmer on the K-1012 is to use the PROM
programmer program listed in the back of this manual. The K~1012 is shipped with an
ordinary but high quality 24 pin programming socket. If the board is to be used for
extensive programming (over 100 PROM's), a zero-insertion-force socket (Textool or
equivalent) wired to a short cable with 24 pin DIP plug and inserted into the
programming socket is recommended.

1. Be sure the PROM is thoroughly erased. Germacidal or ozone lamps generally require
30 minutes (longer if the lamp is old) with the PROM placed 1 inch from the arc.
New PROM's should be erased since their history is unknown.

2. Disconnect any peripheral devices connected to PIA 2 pert A or bits 0-3 of port B
that may be disturbed by random signals or which significantly load these lines.

3. Load the data to be programmed into RAM somewhere other than pages 0-3. Remember
that all 1024 locations of the 2708 must be programmed at once; partial programming
is not possible or safe for the PROM. Also note that the data need not reside at the
same addresses that it will when the programmed PROM's are installed on the K-1072.

L, Load the PROM programmer program into RAM from the listing or optional cassette.
If the 16 I/0 addresses assigned to the K-1012 are not FEO0O - FEOF, see the program
listing for the necessary changes. The changes necessary for programming 2704's and
TMS2716's are also shown in the listing.

5. With the program enable switch in the OFF position, insert the blank PROM into the
programming socket. It is safe to do this with the power on. If the environment is
dry, discharge your body to ground before plugging the PROM in.

6. Verify that the PROM is blank by executing NEWPRM (0200). Location 0000 will read
FF if the PROM is indeed blank otherwise it will contain the contents of the
non-blank cell and locations 0002 (L) and 0003 (H) will contain the PROM address of
the non-blank location.

7. Set locations 0004 (L) and 0005 (H) to the RAM address containing the data to
program.

8. Turn the program enable switch ON. DO NOT PRESS RESET WHILE THE SWITCH IS ON OR
FALSE DATA MAY BE PROGRAMMED INTO THE PROM!

9. Execute PGMVFY (0203) to actually program the PROM. The program pulse LED should
light during programming. Programming will require about 4 minutes after which the
monitor should be re-entered. The PROM contents are compared against RAM after
programming is complete. If this verify is successful, locations 0000 - 0003 will be
00. If not, location 0000 will contain the data actually in the PROM, location 0001
will contain the data that should have been in the PROM, and locations 0002 {low) and
0003 (high) will contain the RAM address of the data that did not program correctly.

10. Turn the program enable switch OFF. If the PROM verified, set aside for use later.
If it did not verify write a question mark on it and restock unless it already has
a question mark in which case it should be discarded or returned to the seller.

An unknown PROM may be compared against RAM contents by following steps 2-5 and 7 and
then entering VERIFY (0206). This is the same routine that is executed after a
programming cycle and it signals errors in the same manner.

A PROM may be copied by first reading it into RAM with READ (0209). Set up the RAM
address in 0004 and 0005 and go to READ (0209). The original PROM may now be removed and
a blank one installed. Follow the programming proceedure outlined above to program the
copy PROM. There is no danger of damaging the original PROM as long as the program
enable switch is off.
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I/0 PROGRAMMING TECHNIQUES

Both the parallel and the serial ports on the K-1012 use standard MOS
interface chips. Full details about their operation and programming techniques is
given in the manufacturer's specification sheets which are reproduced elsewhere in
this manual. However several tips about their operation can be given here to get
the user "up and running® quickly with a minimum of study.

Parallel Ports

The two 6520 PIA chips provide 4 independent 8 bit ports plus 8 control lines.
Each line of each port may be independently programmed for input or output
although most applications would not mix functions on the same 8 bit port. Ports
to be used as outputs must first be set up as outputs by writing all 1's into a
special direction register. The 6520 does not address the direction register like
the 6530 chips used on the KIM-1 or the 6522 chips used on the SYM-1 or AIM-65.
Instead the direction registers share the same address as the data register.
Selection between direction and data register addressing is controplled by bit 2 in
the control register associated with each port. If bit 2 is a zero, the direction
register is selected and if it is a one, the data register is selected. Thus
initialization of a port for output would be accomplished by writing $00 to the
control register, writing $FF to the direction/data register, and then writing $04
to the control register. The port is now set up as an output and all of the extra
functions of the 6520 are disabled. For inputs, it is only necessary to write $04
to the control register; power up reset has already set the data directicn
register to zero. Like most MOS interface chips the contents of the data register
may be read back thus allowing shifts and increment/decrement directly in the I/0
register. However if the port A outputs are heavily loaded (such as by directly
tying to transistor bases), the port cannot be read back accurately. Port B is
buffered to prevent this problem.

The 6520 has many other functions available which allow very flexible control
of the two control lines and interrupt request for each port. Consult the data
sheet for detailed programming information. '

FUNCTICON ADDRESS FUNCTION . ADDRES
PIA 1 port A data/direction FEOL PIA 2 port A data/direction FEO08
PIA 1 port A control FEQO5 PIA 2 port A control FEC9
PIA 1 port B data/direction FEQ6 PIA 2 port B data/direction FEOA
PIA 1 port B control FEQT PIA 2 port B control FEOB

(NOTE: PIA 2 drives the programmer)

Serial Port

Full operation of the serial port is much simpler than the parallel ports.
Only two addresses and 4 registers are involved. Address FEQ!1 when written to is
the transmit data register and when read is the receive data register. Address
FEOO when written to is the control register and when read is the status register.

The first step in using the serial port is to set up the various transmission
parameters. The standard setting is $11 which gives 8 data bits, 2 stop bits, no
parity, 16X clock, and interrupts disabled. Before writing this into the control
register, a $03 byte must be written to reset the chip. After configuration, bit
0 in the status register goes to a 1 when a data byte is received and goes back to
zero when the receive data register is read. To transmit a byte it must be stored
in the transmit data register. Bit 1 in the status register will then be set when
the byte has been transmitted and another can be stored., The act of storing into
the transmit data register will reset this bit.

The 6850 is also capable of numerous combinations of data bit count, parity
generation/checking, 1X and 64X clock dividers, and independent receive and
transmit interrupts. To use these functions effectively, consult the data sheet.



56820
PERIPHERAL INTERFACE ADAPTER (Pl1A)

APPLICATION INFORMATION

INITIALIZATION

A low reset line has the etfect of zerving all PYA regis-
ters. This will sc1 PAO-PA7, PBO-PB7. CA2 and CB2 as inputs,
and all interrupts disabled. The PIA must be configured during
the restart program which follows the reset.

REGISTER ADDRESSING

There are six locations within the P1A accessible to the
MPU data bus: two Peripheral Registers, two Data Direction
Registers, and two Contiol Registers, Selection of these loca-
tions is controlled by the RSC and RS! inputs together with
bit 2 in the Control Register, as shown in Table 1.

TABLE 1 — INTERNAL ADDRESSING

Control
Register Bit
RS1 RSO | CRA-2 | CRB-2 Location Selected

0 0 1 X Peripheral Register A

0 0 0 X Data Direction Register A
0 1 X X Control Register A

1 0 X 1 Peripheral Register B

1 0 X 0 Data Direction Register B
1 1 X X Control Register B

X = Don't Care

DATA DIRECTION REGISTERS (DDRA and DDRB)

The two Data Direction Registers allow the MPU to
contro] the direction of data through each corresponding
peripheral data line. All Data Direction Register bits set at *'0”
configure the corresponding peripheral data line as an input;
all *“4s™ result in an output.

CONTROL REGISTERS (€RA and CRB)

The two Control Repsters (CRA and CRB) allow the
MPU (o control the npc!ahm'l’ul' the four peripheral control
lines CAL, CA2, CBI and CB2. In addition they allow the
MPU (o enable the interrupt lines and monitor the status of
the interrupt tlags. Bits O through 3 of the two registers may
be writter or read by the MPU when the proper chip select
and register select signals are applied, Bits 6 and 7 of the two
registers are read only and are moditied by external interrupts
occurring on control lines CA1. CA2. CB1 or CBZ. The for-
mat of the control words is shown in Table 2.

TABLE 2 - CONTROL WORD FORMAT

7 [ 6 [s[a]al2 [1] v
CRA|IRQAL|IRQA2{CA Control[DDRA [CAT Control
Access
7 6 [s]4]3]z2 11 0
CRB|IRQBI|IRQB2|CB2 Control|[BDRB|CB 1 Control
Access

Data Direction Access Control Bit {CRA-2 and CRB-2)
— Bit 2 in each Control register (CRA and CRB) allows selec-
tion of either a Peripheral Interface Register or the Data Direc-
tion Register when the proper register select signals are applied
to RSO and RSI.

Control of CAl and CB! Interrupt Input Lines (CRA-0,
CRB-0, CRA-1, and CRB-1) — The two lowest order bits of
the control registers are used to control the interrupt input
lines CA1 and CBI. Bits CRA-0 and CRB-0 are used to enable
the MPU interrupt signals TRQA and IRQB, respectively.
Bits CRA-1 and CRB-1 determine the active transition of the
interrupt input signals CA1 and CBI (Table 3).
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