





K-1012 UNPACKING AND INSTALLATION

This manual covers the installation and operation of both the X-1012 PROM/IO
and K-1012-1 PROM-only board. All comments regarding input/output and PROM pro-
gramming functions should be ignored if the user has purchased the K-1012-1 board.

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 accompany-
ing chart. The easiest method of connection is with an MTU model K-1005 mother—
board/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 pims 3, 4, 16-20, and X. Wire length
should not exceed 4 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 con-
nector. Note that the K-1012 provides the DECODE ENABLE and VECTOR FETCH signals
needed by the XIM-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
MIU 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 regulat-
ed 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 voltage. The various option jumpers
on the board should not be reconfigured until the board is 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 opera-
tion. 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 FEO4-FEO7 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 also be zero. Look also at
FEOO which should contain 00. This is the control register of the ACIA chip. The
data register at FEOl 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
location 0000 contains 00, the diagnostic ran without error. Otherwise an error
code 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 solutiom.



K-1012 UNPACKING AND INSTALLATION con't

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 flex-
ibility, and minimize logic. However the board is shipped with all jumpers in a
"standard" configuration which should suit the majority of users. 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 com-
ponent carriers wired with jumpers or a standard 8 position DIP switch may be plug-~
ged 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)

The address range of the AUXILIARY group of 4 PROM's and the exact mix of
the 4 PROM's within the auxiliary block. (4000-5FFF, PROM's occupy
4000-4FFF) Fewer than 4 PROM's may be activated if desired, a deactivated
PROM will not use up address space. This is true only for AUX PRONMS.

3. The address of the I/0 page (FEQO)

4, The base address of the I/0 ports within the I/O page (00)
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. 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). Jumpers are installed between Ull-1 & 16 and
Ull-2 & 15 for normal 2708 cperation. (2708 is standard, PC lines must be
cut and jumpers soldered to the board to select TMS2716)

9. Selection 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).

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

ADDRESS RANGE JUMPER THESE PINS TOGETHER

0000 - 1FFF U12-7 & U12-10 Ul2-5 & Ul12-12 Ul2-3 & Ul2-14
*2000 - 3FFF vl2-7 & Ul12-10 Ul2-5 & Ul2-12 Ul2-4 & U12~13
4000 - S5FFF Ul2-7 & U12-10 Ul2-6 & UI2-11 Ul2-3 & U12-14
6000 - 7FFF Ul2-7 & Ul2-10 Ul2-6 & Ul12-11 Ul2-4 & U12-13
8000 - 9FFF U12-8 & U12-9 Ul2-5 & UlI2-12 Ul2-3 & Ul2-14
A00C - BFFF Ui2-8 & Ul2-9 Ul2-5 & Ul12-12 Ul2-4 & Ul2-13
C000 - DFFF Uiz-8 & Ul2-9 Ul2-6 & Ul12-11 Ul2-3 & Ul2-14
E000 - FFFF Ul2-8 & Ul2-% Ul2-6 & Ul2-11 Ul2-4 & U12-13
NONE Ui2-8 & U12-9 Ui2-7 & Ul2-11
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AUXTLIARY PROM ADDRESS STRAPPING (Using 2708 type PROM's)

ADDRESS RANGE JUMPER THESE PINS TOGETHER
0000 - 1FFF Ul5-7 & 10 Uis-5 & 12 Ul5-3 & 14
2000 - 3FFF Ul5-7 & 10 U15-5 & 12 Ul5-4 & 13

* 4000 - 5FFF Ul5-7 & 10 Ul5-6 & 11 Ul5-3 & 14
6000 - 7FFF Ul5-7 & 10 U15-6 & 11 Ul5-4 & 13
8000 - 9FFF Ul5-8 & 9 Ul5-5 & 12 Ul5-3 & 14
AQO0 - BFFF Ul5-8 & 9 Ul5-5 & 12 Ul5-4 & 13
C000 - DFFF Ul5-8 & 9 Ul5-6 & 11 Ul5-3 & 14
ECO0 - FFFF Ul5-8 & 9 Ul5-6 & 11 Ul5~4 & 13

(To disable auxiliary, all jumpers should be removed from U4, see description of
How to Use the Auxiliary PROM Block)

I/0 PACE ADDRESS STRAPPING (See also I/O BASE address strapping on the next page)

PAGE NUMBER JUMPER THESE PINS TOGETHER

OE Ull-4 & 13 Ul2-2 & 15 Ul5-2 & 15 Ull-5 & 12 Ull-7 & 10
OF Ull-4 & 13 Ul2-2 & 15 Ul5-2 & 15 Ull-5 & 12 Ull-8 & 9
1E Ull-4 & 13 Ul2-2 & 15 Ul15-2 & 15 Ull-6 & 11 Ull-7 & 10
1F Ull-4 & 13 Ul2-2 & 15 Ul5-2 & 15 Ull-6 & 11 Ul11-8 & 9
2E Ull-4 & 13 Ul2-2 & 15 Uls5-1 & 16 Ull-5 & 12 Ull-7 & 10
2F Ull~-4 & 13 Ul2-2 & 15 Ul5-1 & 16 Ull-5 & 12 Ull-8 & 9
3E Ull-4 & 13 Ul2-2 & 15 Ul5-1 & 16 Ull-6 & 11 Ul1l-7 & 10
3F Ull-4 & 13 Ul12-2 & 15 Ul5-1 & 16 Ull-6 & 11 Ull1-8 & 9
4E Ull-4 & 13 Ul2-1 & 16 Ul5-2 & 15 Ull-5 & 12 Ull-7 & 10
4F Ull-4 & 13 Ul2-1 & 16 Ul5-2 & 15 Ull-5 & 12 Ull-8 & 9
5E Ull-4 & 13 Ul2-1 & 16 Ul5-2 & 15 Ull-6 & 11 Ull-7 & 10
SF Ull-4 & 13 Ul2-1 & 16 Ul5-2 & 15 Ull-6 & 11 Ull-8 & 9
6E Ull-4 & 13 Ui2-1 & 16 Ul5-1 & 16 Ull-5 & 12 Ull-7 & 10
6F Ull-4 & 13 Ul2-1 & 16 Ul5-1 & 16 Ull-5 & 12 Ull-8 & 9
7E Ull-4 & 13 Ul2~-1 & 16 Ul5-1 & 16 Ull-6 & 11 Uli-7 & 10
7F Ull-4 & 13 Ui2-1 & 16 Ui5-1 & 16 Uil-6 & 11 U11-8 & 9
8E Ull-3 & 14 Ulz2-2 & 15 Ui5-2 & 15 Ull-5 & 12 Ull-7 & 10
8F Ull-3 & 14 Uiz-2 & 15 Ul5-2 & 15 Ull-5 & 12 Uil-8 & ¢
SE Ull-3 & 14 Ul2-2 & 15 Ul5-2 & 15 Ull-6 & 11 Ul1-7 & 10
oF Uli-3 & 14 Ul12-2 & 15 Ul5-2 & 15 Ull-6 & 11 Uli-8 & 9
AE Ull-3 & 14 Ul2-2 & 15 Ul5-1 & 16 Ull-5 & 12 U11l-7 & 10
AF Ull-3 & 14 U12-2 & 15 ul5-1 & 16  Ull-5 & 12 Uli-8 & 9
BE Ull-3 & 14 Ul12-2 & 15 Ul5-1 & 16 Ull-6 & 11 Ul1-7 & 10
BF Ull-3 & 14 Ul2-2 & 15 ul5-1 & 16 Ull-6 & 11 Ul1-8 & 9
CE Ull-3 & 14 Ul2-1 & 16 U15-2 & 15 Ull-5 & 12 Uil-7 & 10
CF Ull-3 & 14 Ul2-1 & 16 Ul5-2 & 15 Ull-5 & 12 U11-8 & §
DE Ull-3 & 14 Ul2-1 & 16 Ul5-2 & 15 Ull-6 & 11 Ull-7 & 10
DF Ull-3 & 14 Ul2-1 & 16 U15-2 & 15 Ull-6 & 11 Ull-8 & 9
EE Ull-3 & 14 Ul2-1 & 16 Ul5-1 & 16 Ull-5 & 12 Ull-7 & 10
EF Ull-3 & 14 Ul2-1 & 16 Ul5-1 & 16 Ull-5 & 12 Ull-8 & 9

* FE Ull-3 & 14 Ul2-1 & 16 Ul5-1 & 16 Ull-6 & 11 Ull-7 & 10
FF Ull-3 & 14 Ul2-1 & 16 Ul5~1 & 16 Ull-€ & 11 U11-8 & 9

NONE Ull-8 & 9 Ull-6 & 10

* = Standard jumpering supplied with the board
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I/0 BASE ADDRESS STRAPPING

BASE ADDRESS

*

00
10

PIA 1:

PIA 2:

ACIA

Ul0-1
Ul10-1
Ul0-1
Ul0-1
Ul0-1
Ul0-1
Ul0-1
Ul0-1
U10-2
Ul0-2
U10-2
Ul0-2
Ul0-2
Ul0-2
Ul0-2
U10-2

PR RPN

FUNCTION

Enable IRQ A
Enable IRQ B
CBl to A-21
CB2 to A-22

Enable IRQ A
Enable IRQ B

JUMPER THESE PINS TOGETHER

U10-3
Ui0-3
Ul0-3
U10-3
Ulo-4
Ul0-4
Ul10-4
Ul0-4
U10-3
Ul0-3
U10-3
U10-3
Ul0-4
U10-4
U10-4
U10-4

Carrier Detect from A-21
Clear To Send from A-22

BAUD RATE: (Be sure to

*

*

75
110
150
300
600

1200
2400
4800

Standard jumper

U41-3
U41-3
U4l-4
U41-8
U41-7
U41-6
U41-5
U41-2

select divide by

14
14
13
9

10
11
12
15

R R R PR

supplied with assembled board.

& 14 UI0-5
& 14 UL0-5
& 14 UL0-6
& 14 U0-6
& 13 U10-5
& 13 U10-5
& 13 Ul0-6
& 13 UI0-6
& 14 U0-5
& 14 U10-5
& 14 U10-6
& 14 U106
& 13 U10-5
& 13 Ul0-5
& 13 UI0-6
& 13 Ul0-6
JUMPER
TOGETHER

U36-5 & 12
U36-7 & 10
U36-4 & 13
U36-2 & 15

U36-6 & 11
U36-8 & 9

U36-3 & 14
U36-1 & 16

U41-1 & 16
U4l-1 & 16
U41-1 & 16
U41-1 & 16
U41-1 & 16
U41-1 & 16
U41-1 & 16

PO RPIRRPOOR PR

12
12
11
11
12
12
11
11
12
12
11
11
12
12
11
11

Ul0-7
Ul0-8
U10-7
Ul0-8
Ul0-7
Ul10-8
Ul0-7
U10-8
U10-7
U10-8
Ul0-7
U10-8
U10-7
U10-8
Ul0-7
Ul10-8

16 mode in ACIA)

PR RRRR R

10

10

10

10

10

10

10
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HOW TO USE THE AUXILIARY PROM BLOCK

The auxiliary PROM block was included to hold utility software such as 1/0
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 base 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 aux-
iliary 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 STANDARD JUMPERS SHOWN NAME SOCKET
(Offset from AUX base address)

0000 - O3FF U4-16 Ub-1 AUX 0 U32
0400 - O7FF u4~15\u4-z/

0800 - OBFF Ub-14 U4-3 AUX 1 U33
0C00 - OFFF U4—13\04-4;

1000 - 13FF U4-12 U4-5 AUX 2 U30
1400 -~ 17FF U4-11 U4~-6
1800 - 1BFF U4-10 U4-7 AUX 3 U31
1C00 ~ 1FFF U4-9 U4-8

CONVERSICN 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 conmverted that a 16K block of
addresses is used and each PROM is worth 2K bytes.

To Convert the Main PROM Array to TMS2716

1. Remove jumper between Ull-2 & Ul11-15

2. Solder in J7 }

3. If more than 4 TMS2716 are to be used, remove jumper from Ul2-13 or Ul2-14

and install a jumper from Ul2-14 to U12-11 or Ul12-12 whichever is open.
4. Cut the following traces on the PCB: J8,J9,J12,J13,J16,J17,320,J21,
J32,333,336,337,J40,J41, 344,J45

5. Solder in the following jumpers: J10,J11,J14,J15,J18,J19,322,323

J34,335,338,339,342,343,346,347

To Convert the Auxiliary PROM Array to TMS2716
1. Remove jumper between Ull-1 & Ul1-16
2. Solder in J6
3. Cut the following traces on the PCB: J24,J25,J28,J29,J48,J49,352,J53
4, Solder in the following jumpers: J26,J27,J30,331,350,351,354,355

To Convert the PROM Programmer to TMS2716 (Be sure to read PROM programmer theory
of operation after making this change)
1. Cut the following traces on the PCB: J1,J4
2. Solder in the following jumpers: J2,J3,J5
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SPECIFICATIONS

PROM Capacity - 12K using industry standard 2708, 24K using TMS2716 (multivoltage)

Parallel I/0

~ Four 8-bit ports and 8 handshaking lines, each bit of each port

Serial I/0 - -

may be programmed as an input or an output. Interrupt available
for each group of 8 bits. 6520 PIA chips are used.

Asynchronous, 5-8 data bits; even, odd, or no parity; I or 2 stop
bits. RTS, CTS, and CD modem control signals are provided. Baud
rates of 75, 110, 150, 300, 600, 1200, 2400, 4800 are provided
with an accuracy of .2% or better with a lmHz system clock.

Serial data and modem signals are true RS5-232 levels. A 6850 ACIA
chip is used.

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

Addressing - -

Buffering - - -

Physical Size -

}w
-
=
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SRR A
Bt et et e e e O 00 S YU DN
nmPeswN=oO

E-16

[:l'j
[
~1

E-18
E-19
E-20
E-21
E-22

Note
Note

EXPANSION CONNECTOR

426 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 last or next-to-last
page of any 4K block of addresses. IC sockets provided for all
address jumpers.

Buffering for both address and data busses is provided. Maximum
bus load is I 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

APPLICATION CONNECTOR

SIGNAL PIN  SIGNAL PIN SIGNAL PIN SIGNAL
N.C. E-A ADDR BUS 0O A-1 GROUND A-A SERIAL DATA IN
N.C. E-B ADDR BUS 1 A-2 EIA RTS A-B SERIAL DATA OUT
N.C. E-C ADDR BUS 2 A-3 PIA 2 CAl A-C PIA 1 CAl
INT. REQ. E-D ADDR BUS 3 A-4 PIA 2 CA2 A-D PIA 1 CA2
N.C. E-E ADDR BUS 4 A-5 PIA 1 PAO A-E PIA 2 PAD
N.C. E~F ADDR BUS 5 A-6 PIA 1 PAl A-F PIA 2 PAl
RESET E-H ADDR BUS 6 A-7 PIA 1 PA2 A-H PIA 2 PA2
DATA BUS 7 E-J ADDR BUS 7 A-8 PIA 1 PA3 A-J PIA 2 PA3
DATA BUS 6 E-K ADDR BUS 8 - A-9 PIA 1 PA4 A-K PIA 2 PA4
DATA BUS 5 E-L ADDR BUS 9 A-10 PIA 1 PA5 A-1, PIA 2 PAS
DATA BUS 4 E-M ADDR BUS 10 A-11 PIA 1 PA6 A-M PIA 2 PA6
DATA BUS 3 E-N ADDR BUS 11} A-12 PIA 1 PA7 A-N PIA 2 PA7
DATA BUS 2 E-P ADDR BUS 12 A-13 PIA 1 PBO A-P PIA 2 PBO
DATA BUS 1 E-R ADDR BUS 13 A-14 PIA 1 PBI A-R PIA 2 PBl
DATA BUS 0 E-S ADDR BUS 14 A-15 PIA 1 PB2 A-S PIA 2 PB2
N.C. E-T ADDR BUS 15 A-16 PIA 1 PB3 A-T PIA 2 PB3
N.C. E-U N.C. A-17 PIA 1 PB4 A-U PIA 2 PB4
+7.5 VOLTS IN E-V READ/WRITE A-18 PIA 1 PB5 A-V PIA 2 PB5
VECTOR FETCH E~-W N.C. A-19 PIA 1 PB6 A-W PIA 2 PB6
DECODE ENABLE E~X +16 VOLTS IN A-20 PIA 1 PB7 A-%X PIA 2 PB7
N.C. E-Y PHASE 2 A-21 (note 1) A-Y PIA 2 CBl
GROUND E-Z N.C. A-22 (note 2) A-Z PIA 2 CB2

1: A jumper selects between EIA CD and PIA 1 CB2 (PIA 1 CB2 is standard)
2: A jumper selects between EIA CTS and PIA 1 CB1  (PIA 1 CBl is standard)

&



PRINCIPLES OF OPERATION

Although the K-1012 PROM/I0O board is large and has a lot of components, its
design and operation are relatively simple. Looking at the block diagram the
board is seen to consist of a bus buffer, address decoder, main PROM block, aux-
iliary PROM block, parallel 1/0 block, serial I/0 block, on-board power supply,
and PROM programmer.

The address and data busses are buffered by the bus buffer block. The address
buffer is simple since it is unidirectional but the data buffer must be bidirec—
tional. In particular the data out drivers must only be activiated during read
cycles to valid K-1012 addresses.

The address decoder establishes the range of memory addresses assigned to the
two PROM blocks and the I/0 blocks. Each of these three address ranges has its
own independent address decoder. Another function of the address decoder 1is to
provide the VECTOR FETCH and DECODE ENABLE signals needed by the KIM-1 when exter-
nal memory 1is added. These signals serve no function with the SYM-1 and AIM-65
pProcessors.

The main and auxiliary PROM blocks combined hold 12 PROMS; 8 in the main block
and 4 in the auxiliary block. These blocks are independently enabled by their
corresponding address decoder. The auxiliary PROM block, since it is not com~
pletely filled, feeds an enable signal back to the bus buffers only when a PROM
actually responds to an address. Any addresses within the auxiliary block range
that do not actually activate a PROM will not activate the data out drivers., Dis-
crete circuitry within the two PROM blocks applies power to a PROM only when it is
addressed thus drastically reducing power consumption.

The two I/0 blocks are enabled by the address decoder when one of the 16 I/0
addresses is referenced. Although there are only 10 unique I/0 addresses, 16 are
occupied (4 give undefined results and 2 are duplicated). The parallel I/0 chips
are just tied to the application edge fingers. The serial I/0 chip's TTL levels
are converted to/from EIA levels by discrete circuitry. All of the interrupt
request signals from the I/0 chips may be wire-ored together (via jumpers) and
connected to the IRQ bus line. The baud rate genmerator for the serial port is
implemented with a programmable counter driven by the system clock which is
assumed to be crystal controlled at lmiz.

The on-board power supply converts the +8 and +16 volt unregulated inputs to
+5 and +12 volts regulated for the logic and PROM's. A charge pump circuit driven
at the system clock frequency provides -5 volts regulated for the PROM's and an
unregulated voltage of about 35 volts for the PROM programmer. The 35 volts is
stored on a capacitor which then supplies the surge currents necessary during pro-

gramming.

The PROM programmer is driven by part of the parallel I/0 block. Eight bits
are wused to interface to the 8 data lines thus allowing the PROM to be read as
well as programmed. Four additional bits are used to control the address counter
and initiate program pulses. Although software determines the timing of the
programming sequence, a fail-safe circuit protects the PROM from software crashes.



BUS BUFFERS AND ADDRESS DECODER

The majority of the bus interface circuitry is on page 2 of the detailed
schematic drawings. Some of the 16 address lines are buffered by AND gates with
the unused input tied high while those that must be available in true and comple-
ment form for the address decoder are run through two series inverters. All of
these gates are low power Schottky to minimize bus loading whithout delaying the
signals appreciably. U19, U20, and U2l are non-inverting tri-state buffers which
are interconnected to form a bidirectional transceiver for the data bus. Both
directions are disabled except during phase two of cycles that actually address
something on the board. Again the LS version of these buffers is used to minimize
bus loading and noise. The drive capability is fairly low which keeps switching
noise down.

The mass of logic at the upper right of the diagram is the address decoder.
U9-8 and U9-6 are the auxiliary and main PROM block detects respectively. Since
either block of addresses is 8K and must be on an 8K boundary, only Al3 - AlS
needs to be considered. Jumpers in the Ul5 and Ul2 area select the desired combi-
nation of true and complement Al3 - Al5 lines for the desired address block. If
TMS~2716 PROMS are being used in the main array and it is desired to increase the
block size to 16K, then the Al3 jumper should be omitted and U9-3 should be
jumpered to U9-5.

The block of 16 addresses used by the I/0 circuitry is detected in two stages.
The first stage is the detection of the I/0 page address. It is assumed that the
user desires to have I/O registers throughout the system (excluding those that are
part of the processor board) all reside in the same memory page which is tucked
away in a corner away from mainstream memory. U8 is used to detect this I/O page.
The connections to A9 - All are fixed as E or F (hexadecimal) but jumpers select
the connections to A8 and Al2 - Al5. Thus the I/0 page may be set to XE or XF
where X is any hexadecimal digit. In KIM-1 systems X must be F if the VECTOR
FETCH signal is to be used. In other systems X can be anything but the user must
be careful to avoid interference with addresses on the processor board or other
expansion boards or other portions of the K-1012 board. U7 implements the second
stage of I/O address recognition. When enabled by U8 through inverter U5-3, it
looks at A4 ~ A7 which can be jumpered in any combination of true and complement.

The DECODE ENABLE signal for the KIM-1 simply looks for Al3 - Al5 to be 000.
When this combination is detected, the DECODE ENABLE line is driven low which then
activates memory circuitry on-board the KIM-1. By convention VECTOR FETCH must be
pulled low when one of the vector locatioms (FFFA-FFFF) is accessed by the proces-
sor. To simplify decoding circuitry, MTU boards broaden the range to include all
addresses between FF0Q to FFFF, i.e., page FF. Open-collector gate U2-3 in con~
junction with the I/G page decoder detects page FF and pulls VECTOR FETCH down as
required. For this to work properly, the I/C page must be set to FE or FF. If
the KIM-1 user desires the I/0 page elsewhere, U2-3 must be disconnected from the
bus and the system must have either another MTU board installed or the user must
provide for the VECTOR FETCH function. (Note: reset vectoring directly into PROM
may be achieved in KIM systems by disconnecting the VECTOR FETCH signal from the
processor and having PROM in the E000 - FFFF 8K block)

Further address decoding for the PROM's is accomplished on page 1| by decoders
Ul and U3. Each decoder is activated by its respective PROM ARRAY ENABLE and
looks at Al0 - Al2 to produce 8 mutually exclusive outputs which in turn enable
particular PROM's. J6 and J7, which switches the decoder A input between Al0 and
Al3, is used to convert between 2708 and TMS2716 PROM's. U4 is a jumper socket
for the auxiliary PROM array. For every prom installed in this array, a jumper
must be inserted to connect the PROM's chip enable to a decoder output.
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PROM's

Connection to the PROM's is quite straightforward. Essentially they are chip
selected by the address decoder and look at A0 - A9 for final addressing. The
power~down circuit is unique however. When chip select goes down on a PROM, the
PNP transistor in series with its +12 lead is turned on by base drive through the
series 1K resistor and 9.1V zener dicde. The =zener diode provides logic level
shifting so that a 3 volt logic signal can drive the base at +12 potential. It is
important when deselecting a PROM that chip select go high a couple of hundred NS
before power is removed; if this is nct done, the PROM will remain selected and
drive its outputs for several milliseconds until internal nodes discharge. This
delay is provided by the storage time of the PN/2N2907 transistors used. If a
substitution is made, gold doped high speed switches must be avoided. The small
amount of leakage that occurs with no resistor between base and emitter is of no
consequence. The bleeder resistor shown between emitter and collector is not nor-
mally installed on the board. A resistor in the IK to 3K range can be installed
if the PROM's have unusually slow power—up characteristics or a short circuit will
bypase power switching altogether. If the power down circuit is bypassed, only 8
PROM's can be used without overloading the power supply circuits.

Parallel I/0

The parallel I/O circuitry is a model of simplicity. The three chip select
inputs on the 6520 (identical to the Motorola 6820) PIA chips are used as the
final level of address decoding and A0 and Al are used to select among the 4
internal addresses. For PIA 2, all 20 of the peripheral lines are routed straight
.to edge fingers. Only 18 from PIA 1 are wired directly but the other two (CBl and
CB2) may be jumpered to edge fingers if modem control signals on the serial port
are not needed. The interrupt request outputs from the PIA chips may be indivi-
dually jumpered onto the IRQ bus line. These jumpers are left out of factory
assembled units to avoid possible confusion of inexperienced programmers.

Note that port A of PIA 2 is connected to the PROM programmer socket. However
if no PROM is plugged in, there is no load on these lines. PBO through PB3 also
go into the programmer circuitry. PBZ and PB3 are not loaded since they drive
CMOS. PBl is loaded by ILS TTL load which is about 1/5 of its drive capability.
PBO however is loaded such that 1-to-0 transitions after being in the 1 state for
a long time are likely to be slow. In any case, when programming PROM's all
external connections to these lines should be removed.
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