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THEORY OF OPERATION:

Introduction:

The OSI Model 450 is a 400 series PROM board. It used AMI S6834
PROMS (512 x 8) to provide up to 8K bytes per board. An important
feature is the on-board PROM programmer which, together with the driver
routines in this manual, allows the user to program his own PROMs.

The board is comprised of four subsystems: addressing and data
buffering, PROM operation (read only), PROM programmer, and PIA port.

Addressing and Data Buffering:

The PROMs and PROM programmer are two separate systems occupying
different Tocations in memory space, hence each has its own address
decoder. (See Diagram 1). A programmer enable signal BEP is derived
by NANDing Ag-Ay5. These address lines are present in both inverted
and non-inverted forms in the address jumper area in the Tower right
corner of the board. Normally this should be jumpered for FPXX to be
compatible with 0SI programming software.

A memory enable signal BEM derives from Ajp-Ays. The exact jumper
implementation depends on whether the board will contain 4K or 8K of
PROM. A 4K board requires decoding all four address lines, which is
done by jumpering to the inputs of a 4-input NAND (7420, 1C-K). Jumper-
ing for an even-numbered address (e.g. 6XXX, A12=0) will result in the
eight low order PROM Tocations on the board being used, while an odd-
numbered address (e.g., 7XXX, Ajp-1) will cause the eight high-order
lTocations to be used. For 8K implementation Ajo is not jumpered to the
NAND, rather the unused input is pulled up via R11 (See parts placement
‘diagram). Thus, BEM will become active for two adjacent 4K memory
blocks (e.g., 6XXX and 7XXX) since Ay, is not decoded here. In this case,

AgA1z are fully decoded to access any one of the 16 PROMS on-board.
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BEM and BEP must be jumpered so that they do not duplicate an

address already in use in the system. In particular, they cannot both
be set for the same address. If BEP is set for FPXX, then BEM cannot
be set for FXXX.

Decoding of Ag-A;, is done by a 4-to-16 1ine decoder (74154, 1C-1).
It outputs a low-true condition on one of sixteen lines selected by
Ag-A1o. Each Tine goes to the chip select input (Tow true) of a dif-
ferent PROM. Inputs Gl and G2 are chip enables (low to enable) which
are internally ANDed. If either one goes high all sixteen outputs go
high (i.e., Ag-A;, are ignored). Consequently the PROMs only enable
when the board enables (BEM Tow) and R/W is high (CPU is reading) and
@2¢VMA is high. Notice that P2¢VMA clocks any active output 1ine, in
turn clocking the selected PROM.

Low order addresses AgA-g are fed to all PROMs via latches (7475,
1C-F, G, H). Normally, when the board is not in program mode, memory
enable (ME) is high and the latches are inoperative. The latch out-
puts follow the inputs, hence they appear transparent to the PROMs.
Latching occurs only in the programming mode, to be discussed below.

A master board erable (BE), derived by NANDing BEP and BEM, acti-
vates when even either section is addressed. It is used to provide
certain control signals. Each time the board is accessed a "wait"
signal is generated on Bl, stretching 2. This is necessary for the
relatively slow S6834's. Also, BE gates system R/W (B40) onto the
board via a NAND gate (7420, 1C-KO. R/W determines data direction on
the 8726 data buffers (1C-D, E), and also signais data direction to
the CPU via DD (B4). Notice that if the board is not enabled (BE low),
the 8T726s are always in the "listen" mode, that is, receiving data

from the bus.



PROM Operation (read only)

The switch in the upper left corner places the board in normal
("N" position) or program ("p" position) mode. Normal mode places the
8K of PROM on line and disables the programmer. (See Diagram 4). ME
(from 1C-J, pin 6) is forced high so AQ—AB go directly to the PROMs,
i.e., they are not latched. This is the usual board configuration.

For a system P2 of 750 KHz or abové, wait diode D4 must be in-
stalled. Also the Model 400 CPU must be equipped with the two-speed
clock option detailed in APP. Note #4A.

PROM Programmer

The Model 450 PROM Programmer and software allow the user to
program and verify an S6834. After erasure, all bits of the PROM are
Tow. Programming is accomplished by setting up an address and data
word, pulling the R/W 1ine Tow, and applying a series of -50V pulses
to the Vprog. input. This voltage must be supplied by an off-board
power supply (required current is 50ma) which is user-supplied.

For programming, the timing relationships are as follows. The
address, data, and CS must be set up at least 10 usec before the first
programming pulse and R/W must go low at least 10 usec before that.
The -50V must then be pulsed a specified number of times of specified
duration. The amount of programming energy supp]ies by the -50V pulses
must be

N x tpw?’— 60 msec.
to insure program retention, where tpw=pulse width and N=number of
pulses. The maximum pulse width is 5ms, so at Teast 12 pulses must be
applied. Consequently, R/W must hold for a minimum of 66.03 mses, and

addresses, data, and CS must hold for at least 66.02 msec, including
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P a 10 psec hold time after the end of the last pulse. Some form of
latching is required.

Address Tlines Ag-Ag latch whenever ME Tine is brought low (Diagrams
2 and 4). With the board in program mode, (switch to the right), thus
occurs when the CPU attempts tovwrite into one of the 16 PROMs. BEM
activates allowing P2°VMA goes high, and will hold that address when
BEM goes high (board deselects) on the next instruction. The address
ALP-AL8 1is applied to the PROM to be programmed, and will not change
through subsequent programming steps until similarly accessed.

There is no data bus conflict between the 16 PROMs and the pro-
grammer because R/W Tow inhibits the 74154. Thus no other PROM is
enabled. Since BEM does nof enable the 16 PROMs in program mode, it
is not possible to duplicate directly a PROM in one of these locations.

- The contents of the PROM must first be transferred into RAM.

Data is applied to the PROM to be programmed via an MC6820 PIA

(Diagram 3), peripheral section "A",. Data stored in the output
register will remain "latched" until removed by software. The "B"
section of the PIA controls CS and R/W (PBO & PBI, respectively).
Pulsing of the -50V supply is done by loading a logical "1" into

PB2, then loading a logical "p". The one-shot (74123, IC-AO triggers
on the falling edge applying a high-level pulse to the base of Q1 through
R3 (1000hm). The width of the pulse is determined by R6 (18K) and C1
(Tuf), with these values 5 msec.) This turns on Q2, applying a -50V
pulse to the Vprog input.

| Timing requirements between R/W, address, data and CS Tines must
be met by software fiming. Since the times involved (10 usec) are on

the order of 10 clock cycles, this can be done with timing loops. This



method may also be used to determine when a Vprog. pulse has completed
(5 msec delay), however, the Q output of the one-shot can be jumpered
to PB4. A polling routine which reads the Tocation and delays execution
of the program until the line returns high can then be used.

A programmer driver routine is listed at the end of the manual.
When operating, it will display the prompter ")", and expects an input
of one of the following four commands (XXX is in hexadecimal form):

(1) PXXX - Programs 5712 contiguous bytes of RAM into PROM,
10
starting at address XXXX.

(2)  VXXXX - Verify. Does a byte-by-byte comparison of PROM with
RAM starting at location XXXX for 512 bytes. Normally
this should be the same address as used in the program
command. The routine outputs a "@" for each unsucces-
ful comparison.

(3) RXXXX - Reads the contents of the PROM and displays on teletype
or CRT. XXXX is a dummy address and can be any value.

(4) MXXXX - Move. Used to duplicate a PROM only. The routine
will move the contents of a PROM (in the programming
socket) into RAM starting at address XXXX.

The programming procedure section contains specific information
on using the routines.

The driver routine as Tisted is for use with the OSI 65A Monitor
and seria] terminal. For use with 0SI 65V, the user must modify the
program. Load OSI's CRT simulator at PE53. Then, change the jump
address at location 1060 (assembler 1ine 570) from FEOB to ¢E§30"INCH”.
(Tocation 1063, assembler 1ine 580), inputs a character from a keyboard
and echoes it. To simulate this under 65V Tload the following program
starting at location 11DA:

11DA 20 ED FE 20 53 OF 60

Then, change the JMP address at 1063 from FE0O to 11DA.




PIA PORT

The 450 board contains an OSI standard PIA port (Diagram 3). The
output 1ines run to two Molex connectors at the top left of the board.
+5V power and GND are also brought out at several places on the con-
nectors.

R9-C2 form an automatic power-on reset circuit. In lieu of this,
B21 may be dedicated as a system reset. An off-board power-on reset
circuit must then be implemented, and jumper J2 installed.

If interrupt operation is desired, install J3 to system IRQ. The

user must supply software servicing routines.




—~ ‘ Parts List

PROM only
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_
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2
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1
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Model 450 Board

8T26

7400

7404~

7420~

7430

7475

74154°
1K 1/4 watt (R10, R11)+
IN914 (D3, D4)

.luf bypass caps--

25uf 24V electrolytic (C3) ~
to 16 S6834 PROMs

Programmer

1

1
1
1
1
4
1
1
- 1
1
2
2
1
1
1

74123 7

MC6820 PIA

1000hm (R3)”

220 ohm (R5)”

1K (R7)- ,

4.7k (R1, R2, R8, R9)~

18K (R6):

22K (R4)v

1.0 uf mylar (C1)

25uf 25V electrolytic (c2)

IN4001 diode (D1, D2).”

PNP transistors 2N398B or equiv. (Q1, Q2) -k
DPDT slide switch+~

24-pin socket (ZIF preffered)

4 pin Molex (KK-156) Power connections

Optional
_PROM Sockets as Desired

4
2

Molex KK-156 Connectors (B1-B48)
Molex KK-156 Connectors (F1-F24) (PIA PORT only)
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