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8085 TO BPK 72 INTERFACE 

INTRODUCTION 

Bubble Memory is quickly emerging as the preferred high density storage medium for a variety of microprocessor 
applications. Considering'their size and reliability, Bubble Memory allows the designer to utilize the advantages of 
microprocessors in environments that were not possible using other high density peripheral storage technologies. 
Aside from portable or rugged environmental applications, bubbles also open up new design possibilities for desk-top 
terminal applications. Some of the benefits that can be realized from the implementation of Bubble Storage are 
increased flexibility, reduced maintenance, and non-volatility. ' 

In addition to a one megabit Bubble Memory, Intel magnetics also manufactures a complete family· of integrated
support circuits that simplify the task of designing with Bubble Memory. The family of support circuits provides an 
easy-to-use microprocessor. interface via a single VLSI component, the Bubble Memory Controller (BMC). The 
remaining support circuits are controlled by the Bubble Memory Controller allowing the designer total freedom from 
the control signals associated with Bubble Memory technology. ' 

At the component level, the BPK 72 (Bubble Memory Prototype Kit) provides the best opportunity to discover the 
potential of bubble storage. The BPK 72 comes complete with all the hardware and documentation necessary to pro
totype a one megabit (128K-bytes) Bubble Memory System. The BPK 72.is completely assembled and tested leaving the 
designer with the simple task of interfacing to a host processor. 

This application note demonstrates how little effort is required to interface a BPK 72 with an 8085 microprocessor. 
/ The first four sections, "Introduction, BPK 72 Overview, Constructing the Hardware Interface, Implementing the 

8085/BPK 72 Software Driver," and Appendix A (software listing) provide all the information necessary to interface 
a BPK 72 with an 8085 microprocessor based system. The remaining chapters describe in detail the hardware and 
software considerations involved with designing and implementing a Bubble Memory Interface. 

A set of generalized flowcharts describing the software driver may also be found in Appendix A to facilitate the task of 
interfacing with other microprocessors. 

BPK 72 OVERVIEW 

The BPK 72 consists of a completely assembled and tested 10cmx lOcm printed circuit board containing a one megabit 
Bubble Memory and the complete family of integrated support circuits. 

A block diagram ofthe BPK 72 is presented in Figure 1. It illustrates the key components in a one megabit, 128K-byte 
Bubble Memory System. 
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Figure 1. Block Diagram of theBPK 72 
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The 7110 Bubble Memory Module is supported by the following integrated circuits: 

7220-1 Bubble Memory Controller (BMC) 
The 7220-1 provides a convenient microprocessor interface arid generates' the timing signals necessary for the 
proper operation of the remainin& support Circuitr~. '. . 

7242 Formatter Sense Amplifier (FSA) 
The 7242 is responsible for detecting arid en~blingthe generation of magnetic bubbles within the 7110,The 
7242 also performs data formatting tasks and the option of automatic error detection and correction. 

7250 Coil Predriver and 7254 Drive Transistors 
The 7250 and two 7254s supply the drive currents for the rotating magnetic field that move the magnetic 
bubbles within the 7110 Bubble Memory Module. 

7230 Current Pulse Generator (CPG) 
The 7230 generates a set of waveforms necessary to input and output data from the ?110. 

CONSTRUCTING THE HARDWARE INTERFACE 

The hardware necessary to.interface a BPK n with an 8085 microprocessor consists of a few simple connections to 
the system bus and the addition of only three integrated circuits; 7406-hexinverter (open coJlector), 7430~eight 
input nand gate, and an 8284A-Intel clock generator. . 

A schematic is presented in Figure 2 of the interface logic between aBPKn and the demultiplexed bus from an 8085 
microprocessor. 

The interface uses the eight input nand gate to enable chip-select on the BPK n when an I/O instruction is executed 
at ports OFEH ("H" designates hexadecimal notation) or OFFH. The address lineA8 from the microprocessor bus is 
connected to AO on the BPK n to select one of two internal ports. Ifthe ports OFEH and OFFH are not available, 
simply connectA8 to the input ofthe nand gate and move'a higher order address line (A9-AI5) toAO on the BPK n. 
In the event that the I/O addresses are changed, the user must enter the new port locations into the software driver 
(see Appendix A). The I/O port locations are initialized as equates at the beginning of the program. All system 
dependent variables have been parameterized whenever possible. . 

The designer has the option of memory mapping the BPK 72 or utilizing 2 of the 256 I/O ports available on the 8085. 
The I/O ports were chosen for this interface to simplify the address decoding and to provide easy access to existing 
systems. 

POWER SUPPLY REQUIREMENTS 

The BPK 72 operates on standard + 5V and + 12V DC power within a 5% tolerance. The worst case power 
consumption is a foJlows: 

+ 5VDC = 2 watts maximum 
+ 12V.DC = 5 watts maximum 

When power is applied or removed from a Bubble Memory System, the rotating magnetic field within the 7110 Bubble 
Memory is held in the proper phase to insure non-volatility. This is accompiished through the use of a power fail reset 
circuit. The foJlowing power supply speCifications must be observed to effectively support the power fail Circuitry: 

A. VDD = + 12V, ±5% tolerance 
Power off/power fail voltage decay rate-less than 1.1 volts/millisecond 

B. vee = +5V, ±5% tolerance 
Power off/power fail voltage decay rate-less than 0.45 volts/millisecond 

e. Voltage sequenCing-no restrictions 
D. Power on voltage rate of rise-no restrictions 
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8085 TO BPK 72 
HARDWARE INTERFACE 

Y1 ~18 

BPK 72 KIT 
E1 EDGE CONNECTOR 

8085 MICROPROCESSOR BUS 

Q. D .. P xl U2 8 ~+5V 
24 MHZ ~ r--GND 

~x2 4 
C15pf 1 A ..u=: 5V r--" CSYNC 2 (4) 

+ ~F/C CLK 

GND ~~ PCLK 4 MHZ 

Ul }-- ~7 (F)- +5V 

~ (B,X)- +12V 

(y) CSI 

(10) AD 

(18) D7 

(17) D6 

(16) D5 

(15) D4 

(14) D3 

(13) D2 

(12) Dl 

(11) DO 

(J) RDI 

(K) WRI 

7406 U3 (H) RESETI 

+5~~ 
GND Rl (L) DACKI 

I I 
+5VDC 

'AD ~ 0, PORT ADDRESS OFEH 5.1K (E) 7242 CSI 
AD ~ 1, PORT ADDRESS OFFH :r GND (1,22,A,p'Z) 

'AD WITH RESPECT TO E p. TH B K72 

Figure 2, Hardware Interface 

7 
2 
2 
0 

I I 7242 

I 

The interface designer should verify that the system power supply decay rates meets the specifications previously 
listed. To simulate worst case conditions, connect a 2 watt load on the + 5 volt supply and a 5 watt load on the + 12 
volt supply. The power supply decay rates can be easily measured during the removal of power with a standard 
oscilloscope. No attempt should be made to use the BPK 72 until the power supply decay rates have been verified. 
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Table 1. 8085/BPK 72 Interface Parts List 

Item Description Quantity Reference Manufacturer 

I IC· 7430-8 input nand gate I VI any 

2 IC·8284A-clock generator I U2 Intel 

3 IC· 7406-hex inverter open collector I U3 any 

4 Crystal-24.0000MHz fundamental mode, series resonant I YI any 

5 Resistor-5.IKohm, 1/4W, 5% I RI any 

6 Mica Capacitor-5pf, 100VDC, 5% I CI any 

7 Edge connector, 44 pin I EI TRW, CINCH 
#50-44B-IO 

IMPLEMENTING THE 8085/BPK 72 SOFTWARE DRIVER 

An 8085 to BPK 72 software driver program listing is presented in Appendix A. The driver consists of a set of 
subroutines that can be called to perform commonly used Bubble Memory commands. A detailed description and 
flowchart of each subroutine is provided with the program listing. The software driver is relocatable and may be 
linked with other programs. The name of the program is "BPK72. " It begins at 0800H and requires less than 1 K bytes 
of memory allocation. . 

<The software driver is written in 8085 assembly language. It can be easily incorporated into existing systems as part of 
a utility program to transfer data between the BPK 72 and the 8085's addressable memory. The subroutines have been 
designed to eliminate the need for any further software development concerning the operation of the BPK 72. 
Assembly was chosen over higher level languages to provide the most efficient and portable code. With only minor 
modifications to the parameterized variables, the program, "BPK72," will run on almost any 8085 based system. 

The following subroutines in the program "BPK72" will now be discussed: 

INBUBL-Initialize Bubble Memory 
WRBUBL-Write Bubble Memory data 
RDBUBL-Read Bubble Memory data 
ABORT -Abort present command, reset BPK 72 

INITIALIZING THE BUBBLE 

After powering up, the BPK72 must be initialized before any data transfers can begin. Initialization is needed to 
synchronize the 7220 Bubble Memory Controller with the data in the 7110 Bubble Memory storage loops and also 
because the 7110 employs redundancy. The 7110 Bubble Memory contains 320 storage.1oops. However, only 272 of 
the 320 loops are necessary for a 100% functional one megabit part. The additional 48 loops provide a 15% 
redundancy. Redundancy is used to significantly increase the yield of Bubble Memory modules during manufacture. 

A map of the active and inactive loops is placed on a label attached to the case ofthe 7110. The same map is also placed 
in the 7110 during final test. When the system is initialized, the 7220 reads the map (boot loop) from the 7110 and 
decodes it. The boot loop is transferred from the 7220 into a pair of boot loop registers in the 7242 formatter sense 
amplifier. The boot loop registers are used to format data to insure that only functional loops are enabled during read 
or write operations. 
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Only one call to the initialization subroutine, INBUBL, is necessary to initialize a BPK 72. The following is an 
example of how to call INBtJBL: 

8085 Microprocessor 8085 Addressable Memory 

BReg= 10H CReg= ooH-------l, .. ~lOOOH= OlHBlockLengthRegLSB 

DReg= XXH EReg= XXH 

HReg= XXH LReg= XXH 

A Reg = will return the 
value ofthe 7220's 
status register. 

Call INBUBL. 

1001H = 10H Block Length Reg MSB 
1002H = OOH Enable Reg 
1003H = OOH Address Reg LSB 
1004H = OOH Address Reg MSB 

XX-Don't care 
No effect on the operation 
of the BPK 72. 

The example shown above demonstrates how to set up the B-C registers prior to calling the initialization subroutine, 
INBUBL. The B-C register pair must contain the address of the first of five consecutive locations within the 8085's 
addressable memory. In this example, the B-C registers are pointing to the first of five memory locations starting at 
1000H. The data contained in 1000H through 1004H is a memory image of the parametric registers within the Bubble 
Memory Controller. The parametric registers contain a set of flags and parameters that determine exactly how the 
7220 will respond to a software command. 

Note the values used for the block length and address registers. These values must always be used during the 
initialization process with a one megabit Bubble Memory System. The enable register is shown with a OOH indicating 
the absente of error detection and correction. The 7220 and 7242 provide an optional error detection and correction 
feature to enhance data integrity. It is recommended that first time users begin without the use of error correction. 
Later on if error correction is desired, a 20H should be placed in the memory location designated as the enable 
register. A discussion concerning the use of error correction may be found in the section titled, "Communicating with 
the 7220." 

Figure 3 illustrates the sequence of program flow necessary to initialize a Bubble Memory System using the 
subroutine INBUBL. Note that Figure 3 includes a test ofthe Bubble Memory Controller's status register. The status 
register is separate from the parametric registers and contains information about error conditions, completion or 
termination of commands, and the 7220's readiness to transfer data. To simplify the task of verifying a successful 
initialization, INBUBL returns the value of the 7220's status regis~er to the calling routine through the 8085's "A" 
register. A successful initialization will return a 40H status. All other values indicate a BPK 72 system failure. Consult 
Appendix B in the unlikely event that the subroutine INBUBL fails to return a successful status. 

READING AND WRITING 

Only one call to the subroutine RDBUBL or WRBUBL is necessary to transfer data between the BPK 72 and the 
8085's addressable memory. 

Like many high density peripheral storage devices, Bubble Memory data is organized into pages rather than bytes. 
The 7220 Bubble Memory Controller partitions the one megabit Bubble Memory into 2048 pages of either 64 or 68 
bytes in length. The page length is dependent upon the use of automatic error detection and correction-64 bytes 
with error correction and 68 bytes without. Data transfers are specified in terms of whole pages. Therefore the 
minimum amount of data that can be transferred from one read or write command is 64 or 68 bytes. 

The parametric registers are used to communicate to the controller which page or pages will be transferred during a 
read or write command. The address register LSB and the first three bits of the address register MSB define the 
starting page address for read or write commands. The block length register determines how many pages will be 
transferred starting at the location defined by the address register. Theoretically, data transfers can range from 1 to 
2048 pages in length. However, this application limits the maximum data transfer between the BPK 72 and the 8085's 

6-91 



AP-150 

SET UP MEMORY 
IMAGE IN 8085 RAM 

OF THE 7220 
PARAMETRIC REGS. 

>-_N:.;;O~ .. SEE APPENDIX B 

Figure 3. Initializing the BPK 72 

memory to no more than 255 contiguous pages. This limitation results from the need to prevent data transfers that 
could exceed the addressable memory space of the 8085. The block length register LSB may be assigned any value, 
between 1 and 255 depending on the size of the transfer. A detailed description of the parametric registers may be 
found in the section titled, "Communicating with the 7220." 

The following is an example of how to use the Read Bubble Memory subroutine, RDBUBL, to transfer the first 16 
pages (OOH-OFH) of data from the BPK72 to the 8085's addressable memory, starting at location 2000H: 

8085 Microprocessor, ,8085 Addressable Memory 

B Reg = 'IOH C Reg = OOH ., 1000H = lOH Block Length Reg LSB 
lOOIH = lOH Block Length Reg MSB 

DReg = 20H E Reg = OOH~ 1002H = OOH Enable Reg* 
, 1003H = OOH Address Reg LSB 

H Reg = XXH L Reg = XXH " lO04H = OOH Address Reg MSB 

A Reg = will return the, 2000H = start data transfer 
value ,of the 7220's 243FH = last data transfer 
status register. (l088 byte transfer) 

Call RDBUBL. 
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The Write Bubble Memory subroutine, WRBUBL, can be substituted for the call to RDBUBL to transfer data from 
the 8085's addressable memory to the first 16 pages in the BPK 72. 

The ex~pie shown above demonstrates how to set ~p the B-C and D;-E.registers pri~r to calling a read or write 
subroutine. Just as in the case of initialization, the B-C registers contain the .address of the first of five consecutive 
memory locations within the 8085's addressable memory. The data contained in the memory addressed by the B-C 
registers is used to load the7220's parametric registers. The D-E register pair contains the address of the first byte of 
data to be transferred to or from the 8085's addressable memory. 

Figure 4 illustrates how the read and write subroutines, RDBUBL and WRBUBL, should be called from another 
routine. The flowchart includes a program path to handle errors· in the unlikely event that the read or write 
subroutines fail to return a successful status. First time users can omit the additional program flow for preliminary 
evaluation. The next section, "Checking the Status," describes the appropriate status values necessary to verify a 
successful data transfer. 

EXECUTE 
COUNTER ~ 2' 

DECREMENT 
EXECUTE 

COUNTER' 

"IN ADDITION TO 40H: 
RDBUBl48H (LEVEL 1 ERROR 
CORRECTION ONLy) 

WRBUBl42H 

">---'-'=--'----_ SEE APPENDIX B 

'MAY BE OMITTED FOR 
PRELIMINARY EVALUATION 

Figure 4. Reading and Writing to the BPK 72 
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CHECKING THE STATUS 

After calling a subroutine to initialize, read, or write Bubble Memory data, the 7220's status register should be read to 
. verify that the command was successfully executed. Note that flowcharts 1 and 2 include a test of the staiusregister 

to detect for any errors. In order to facilitat~ the task of verification, each of the commonly used subroutines in the 
program "BPK72" return the contents of the 7220's status register to the calling routine through the 8085's "A" 
register. It is the responsibility of the cailing routine to .verify the success of each subroutine. A list of acceptable 
status register values for each of the subroutines in the program "BPK72" is presented in Table 2 .. 

Table 2. Acceptable Status Register Values 

Subroutine 
Acceptable Status 

Comments 
Register Valu!!(s) 

INBUBL 40H OP-complete 

WRBUBL, 40H OP-complete 
42H Of-complete, parity error 

RDBUBL 40H OP-complete 
48H OP-complete, correctable error' 

ABORT 40H OP-complete 

'Level I error correction only 

If any read errors are encountered during the transfer of data, they will almost always result from external noise 
interfering with the signal path between the 7110 Bubble Memory and the 7242 formatter sense amplifier. Since the 
data within the Bubble Memory is usually correct, a second attempt to transfer data should be successful. Figure 4 
illustrates the use of the ABORT command to reset the Bubble Memory Controller before making another attempt to 
read or write Bubble Memory data. . 

Service information is presented in Appendix B in the unlikely event thflt any of the subroutines in Table 2 do not func
tion properly. 

7220 MICROPROCESSOR INTERFACE OVERVIEW 

The key to any interface incorporating a BPK 72 is the Bubble Memory Controller. The controller provides a 
complete interface to a TTL level microprocessor bus that allows the designer total freedom from the intricate timing 
and waveforms necessary to support a Bubble Memory System. A block diagram of the 7220 Bubble Memory 
Contr~ller is presented in Figure 5. . 

The 7220 interface circuitry consists of one 8-bit bidirectional port. The port provides access to internal registers. The 
address line AO is used to select either the command/ status or parametric I data registers. A command register is used 
to issue instructions such as read or write Bubble Memory data. The status register provides information about the' 
completion or termination of commands and the 7220's readiness to transfer d~ta. The parametric registers contain a 
set of flags and parameters that determine exactly how the 7220will respond to a software command. The datll
register is actually a forty byte FIFO to buffer the timing differences between the 7110 Bubble Memory an? a host. 
processor. In order to transfer data to (from) the BPK 72, the host processor must load the parametric registers 
followed by issuing a read or write Bubble Memory data command. 

To maintain design flexibility, the 7220 Bubble Memory Controller provides the user with three different modes of 
data transfer: . . . 

1. DMA, direct memory access 
2. Interrupt-driven 
3. Polled I/O 
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Figure 5. Block Diagram of the 7220 Bubble Memory Controller 

In the DMA data transfer mode, the 7220 operates in conjunction with a DMA controller (such as Intel's 8257) using 
the DRQ (data request) and DACK (data acknowledge) lines for handshaking. With the help oia DMA controller, the 
7220 transfers the data to (from) the host processor's memory. Once the data transfer begins, program interventionis 
not required until the entire data transfer has been completed. 

In the interrupt mode, the 7220 along with an interrupt controller (such as Intel's 8259) uses the DRQ (data request) 
line to initiate a data transfer.The DRQ line becomes active when the 7220 is ready to send or receive a burst of data. A 
typical data burst is 22 contiguous bytes for an interrupt-driven interface. A set of software drivers are also necessary 
to service the interrupts to coordinate the transfer of data between the 7220 and the memory associated with a host 
processor. One advantage to the interrupt mode is multitasking. Since the host processor is only servicing the 7220 
during data transfers, dead time between data transfers can be utilized for other processor tasks. 

A polled mode interface reads the 7220 status register to determine when to transfer one byte of data. Of all the 
interface modes, polled I/O is the simplest configuration to implement. No special hardware or external controllers 
are necessary to interface the 7220 with a microprocessor. The major portion of a polled mode design is the software. 
J,ust as in the interrupt mode, a set of software drivers are required to read and write data to the 7220. 
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This application rises a polled mode "configuration. The polled i/Odata transfer mode was selected over DMA and 
interrupt-driven to simplify the. interface design. A polled mode interface does not require the ,use of a DMA or 
. interrupt controller. Furthermore, the polled mode interface provides the most flexibility for incorporating a BPK 72 
into existing 8085 systems. Since the' majority of a polled mode dc::sign consists of software, simple prograni 
modifications to accommodate existing systems can be easily entered into the software driver provided inAppendixA. ' 

In terms of performance, the polled I/O transfer mode is the lowest compared to DMA or interrupt-driven. The DMA 
and interrupt modes offer the advantage of multitasking. However, the average access time and data transfer rate 
remain the same for each data transfer mode. The following formulas and examples demonstrate how to calculate the 
transfer time for a one megabit Bubble Memory System: . 

For Example: 

'READ N-page transfer: . 
Transfer time = seek time + 8.7 ms + 7.5 ms (~-1) 

WRITE N-page transfer: 
Transfer time = seek time '+ 7.5 ms (N)' 

Average seek time = 41 ms 
'. Worst case seek time '" 82 ms 

Average data rate = 8.5 K-bytes/sec 

A." Time to read 1 page (assuming avg seek time): 
Trarisfer'time.= 41 ms +8.7 ms= 49.7 ms 

B .. Time to write 1 page (assuming avg seek time): 
,Tran'sfer time = 41 ms + 7.5 ms = 48.5 ms 

C. TilIleto ~ead 10 contiguous pages (assuming avg seek time): 
Transfer time = 41 ms + 8.7 ms t 7.5 ms (10-1) = 117.2 ms 

D. Time to write 10 contiguous pages (assuming ·avg seek time): " 
Transfer time = 41 ms + 7.5 ms (10) = 116.0 ms 

HARDWARE INTERFACE DESCRIPTION 

. To simplify the task Of interfacing a BPK n with a microprocessor, the 7220 Bubple MenlOry Controller provides a 
convenient set of TTL signals that may be directly connected to a system bus. The interface signals on the BPK 72 
necessary to implement a polled mode configuration are' presented' in Table :3. 

PARITY BETWEEN THE 8085 AND BPK 72 . 

The 7220 ·has the capability of generating and detecting .odd parity using the bidirecti9nal data line 08. The parity bit 
may be used to increase the reliability of the data path between the 7220 and ahost processor. During data transfers, 
odd parity is generated for read operations and tested for write operations. Th,e host processor may read the 7220 
status register to determine if a parity error occurred during a write operation. Parity is typicallyimplemented when a 
long transmission path exists between the host processor and the 7220. Since most-systems utilize a simple edge 
connector backplane and a short transmission path (less than 18 inches), parity isnqt necessary, Parity is pot 
implemented in this application to Il).inimize the hardware' complexity. 

The parity bit, 08, is.~ot stored within. the 7110 Bubbl~ Me~ory module.A.s~par~te and more effective ~~ror 
detection and correction f~ature is available as an option to inctease the data integrity' within the 7110. See the sec~on 
titled, ""Communicating with the 7220" for further details. about the option of" automatic error detection .. ami 
correction. ' 

r.' 
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Table 3. BPK 72 Polled Mode Interface Signals 

Signal Function 

AO Address line ~ 

AO = 0 Selects the FIFO data buffer or the parametric registers. 
AO = I Selects command/status registers. 

00-07 8 bit bidirectional data bus. 

D8.1 Optional odd parity bit, not used in this application. 

CSI Chip select input. A logic high will tri-state the 7220 interface signals. (Slash, 001" designates a low active 
signal, system ground) 

RDI Read 7220 registers or data FIFO. 

WRI ~rite 7220 registers or data FIFO. 

DACKI DMA acknowledge. If DMA is not used, OACKI requires an external pullup resistor to VCC (5.1 Kohm). 

CLK 4 MHz TTL level clock. 
Clock period = 250 ns, 0.25 ns tolerance. 
Duty cycle = 50%,5% tolerance. 

RESETI A low on this pin forces the interruption of any 7220 activity. performs a controlled shut-down, and initiates a 
reset sequence. The next instruction following RESETI must be an abort command. 

7242 CSI 7242 chip select signal is used to select banks of 72425. 7242 CSI must be tied low (system ground) for a single 
bank configuration. 

4 MHZ CLOCK 

The BPK 72 requires an external 4 MHz (may be asynchronous with respect to a host processor) TTL level clock. The 
specifications for the period and duty cycle are presented in Table 3. The 7220 uses the external clock to generate the 
timing signals that control the rotating magnetic field within the 7110 Bubble Memory. For reliable operation, t\'le 
clock tolerances must be observed to assure that the rotating field is stable and accurate. 

An Intel integrated circuit, 8284A clock driver, is used to generate the 4 MHz external clock. The 8284A along with a 
24MHz series resonant crystal (fundamental mode) will provide a precise and accurate clock for any interface 
incorporating a BPK 72. The circuit configuration for the 8284A is illustrated in Figure 2. Other techniques of clock 
generation are acceptable as long as the duty cycle and period are within the specifications listed in Table 3. 

SOFTWARE INTERFACE DESCRIPTION 

The software driver presented in Appendix A contains the following subroutines that may be called from another 
routine: 

* INBUBL 
* RDBUBL 
* WRBUBL 

ABORT 
FIFORS 
WRFIFO 
RDFIFO 
WRBLRS 
RDBLRS 
MBMPRG 

~*RDBOOT 

**BOOTUP 

-Initialize the BPK 72. 
-Read Bubble Memory data. 
-Write Bubble Memory data. 
-Abort present command, reset BPK 72. 
- Reset 7220 FIFO data buffer. 
- Write 7220 FIFO data buffer. 
- Read 7220 FIFO data buffer. 
- Write 7242 boot loop registers. 
-Read 7242 boot loop registers. 
-,Bubble Memory purge command. 
-Read Bubble Memory boot loop. 
-Write Bubble Memory boot loop. 

* Most commonly used commands. 
** Diagnostic routines (see Appendix B). 
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Each of the subroutines listed above is described in further detail in Appendix A. Along with each subroutine is a 
generalized flowchart displaying the program flow. The user is encouraged to read the software driver to better 
understand the software interaction necessary to interface a. BPK 72 with an 8085 microprocessor. 

COMMUNICATING WITH THE 7220 

Some additional background is necessary to understand the operation of the 7220 Bubble Memory Controller. Figure 
6 illustrates the user~accessible registers that control and format the flow of data between the 71 Hi Bubble Memory 
and a host processor. 

The address assignments for the user-accessible registers within the 7220 are presented in Table 4. The registers are 
.listed in two groups. The first group (status, command, register address couriter) consists of those registers that are 
'selected and accessed in one operation. The second group contains the FIFO data blifferandtheparametric registers 
(utility, block length, enable, address), they are selected according to the contents of the register address counter 
(RAC). 

Table. 4. Address Assignments for the User-Accessible Registers 

AD D7 D6 D5 D4 D3 D2 D1 DO Symbol Name of Register 

I 0 0 0 I C C C C CMDR Command Register 

I 0 0 0 0 B B B B RAC Register Address Counter 

I S S S S S S S S STR Status ·Register 

NOTES: 
SSSs$sss = 8-bit status information returned to the user from the STR 

CCCC = 4-bit command code sent to the CMDR by the user. 
, BBBB = 4-bit register address sent to the RAC by the user. , , 

B3B2B IBO = 4-bit contents of RAC at the time the user makes a read or write request with AO = O. 
LSB = Least Significant Byte . 
MSB = Most Significant Byte 

Table 5. Parametric Registers and FIFO Data Buffer 
. 

RAe , 
Symbol Name of Register 

AD B3 B2 B1 BO 

0 I 0 I 0 UR , Utility Register 
0 I 0 I I BLRLSB Block Length Register LSB 
,0 I I 0 ,0 BLRMSB Block Length Register MSB 
0 I I 0 I ER Enable Register , 
0 I I I 0 ARLSB Address Register LSB 
0 I I I I 'ARMSB Address Register MSB 
0 0 0 0 0 FIFO FIFO 'Data Buffer 

Read/Write 

Write Only 

Write Only 

Read Only 

Read/Write 

Read or Write 
Write Only 
Write Only 
Write Only 
Read or Write 
Read or Write 
Read or Write 

To successfully implement the hardware and software presented in'this application, certain restrictions are placed 
on the contents of the user-accessible registers. Each of the user-accessible registers and any necessary restric-
tions will now be discussed in further detail. " " , 

COMMAND REGISTER 
, . . . 

The 7220 command set consists of 16 commands identified by a, 4 bit command code. A list of the commands is 
presented in Table 6. 
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4·BIT ADDRESS FIFO DATA BUFFER 

PARAMETRIC REGS 

WR------, INTERNAL BUS (S·Bln 

00(0-8) -1II1J1111t1 

WR ------~ 

AO ----------'-----' 

Figure 6. 7220 User Accessible Registers 

Table 6. 7220 Commands 

03 02 02 01 Command Name 

0 0 0 0 Write Bootloop Register Masked 
0 0 0 1 Initialize 
0 0 1 0 Read Bubble Data 
0 0 1 1 Write Bubble Data 
0 1 0 0 Read Seek 
0 1 0 1 Read Bootloop Register 
0 1 1 0 Write Bootloop Register 
0 1 1 1 Write Bootloop 
1 0 0 0 Read FSA Status 
1 0 0 1 Abort 
1 0 1 0 Write Seek 
1 0 1 1 Read Bootloop 
1 1 0 0 Read Corrected Data 
1 1 0 1 Reset FIFO 
1 1 1 0 MBM Purge 
1 1 1 1 Software Reset 

The commands listed in Table 6 are provided for reference purposes only. The software driver in Appendix A consists 
of a series of subroutines that automatically issue the appropriate commands to perform a data transfer. 

The function of each command is usually apparent from the command name (e.g., initialize, read bubble data, write 
bubble data). Additional detail concerning the function of each command may be found in the BPK 72 user's manual. 

. REGISTER ADDRESS COUNTER 

The register address counter consists of a 4 bit address that points to one of the six parametric registers: 

Utility register (UT)-The utility register is a general purpose register available to the user in connection with Bubble 
Memory System operations. It has no direct effect on the operation of the 7220. It is provided as a convenience to the 
user. 
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Block length register (BLR)-The contents of the block length register determine the system page size and the 
number of pages to be transferred in response to a single bubble read or. write command. The bit configuration is as 
follows: . 

BLOCK LENGTH REGISTER MSB BLOCK LENGTH REGISTER LSB 

17161514131211101 17161514131211101 
~'---y---'; x ~,------------v~ .... --------~~ 
NUMBER OF FSA 
CHANNELS (NFC) 

NUMBER OF PAGES TO BE TRANSFERRED 

Figure 7. Block Length Registers 

The 7220 has the capability of supporting up to eight 7110 Bubble Memory modules . Each 7110 contains two channels 
that are sensed by a 7242 formatter sense amplifier (FSA). In multiple Bubble Memory configurations, the BLR 
allows the user to select the page size. Since the BPK 72 consists of only one Bubbk Memory module, the field 
specifying the number of FSA channels in the BLR MSB must contain -OOOlB ("B" designates a binary notation). 
After the FSA field is set, the page size is dependent upon the use of error detection and correction. Error correction 
will be discussed in the next section describing the function of the enable register. 

The BLR LSB and the first 3 bits of the BLR MSB determine the number of pages to be transferred during a single 
read or write command. This application restricts the user to no more than 255 contiguous pages to prevent data 
transfers that could exceed the addressable memory space of the 8085.' .. 

For This Application 

BLR MSB-IOH at all times. 
("H" designates a hexadecimal notation) 

BLR LSB-Selectable from OIH to FFH (1 to 255 pages). 

CAUTION: OOH in the BLR LSB will enable a 2048 page transfer resulting in a timing error. 

Enable Register (ER)-The user sets the bits in the enable register to enable or disable various functions within 
the 7220. The individual bit descriptions are as follows: . 

INTERRUPT 'ENABLE (NORMAL) 
INTERRUPT ENABLE (ERROR) 

lJJ=~~~~~~~ DMA ENABLE 

MFBTR 
WRITE BOOTLOOP ENABLE 
ENABLE Reo 
ENABLE ICD 
ENABLE PARITY INTERRUPT 

Figure 8. Enable Register 
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One of the most important functions concerning the enable register is the option of automatic error detection and 
correction. If error correction is enabled during a write operation, the 7242 formatter sense amplifier appends each 
256 bit block of data with a 14 bit fire code. Both the data and the fire code are stored within the 7110 Bubble Memory 
module. During a read operation, the 7242 compares the data with the fire code to check for any errors. With respect 
to the FSA, errors are either correctable (the FSA is able to reconstruct the data using an error'correction algorithm 
before transferring the data to the 7220) or uncorrectable. Additional information about the fire code is available in 
the BPK 72 user's manual. 

The enable register offers three levels of error correction. All three levels utilize the same error correction algorithm 
but differ in their interaction with a host processor. Table 6 defines the relevant register bits for the various levels of 
error correction. 

Table 6. Error Correction Levels 

Error Correction 
Bit6 (ICD) 

Enable Register 
Bit 1 (Int Enable) Level Bit 5 (RCD) 

Level 0 0 0 0 

Levell 0 I 0 

Level 2 I 0 0 

Level 3 I 0 I 

Level 0 does not enable the error detection and correction algorithm. In this mode, the 7220 partitions one megabit 
systems into 2048 pages consisting of 68 bytes per page. 

Level I is the most popular level of error correction. If an error is detected during a read operation, the 7242 
automatically cycles the data through its error correction algorithm am! transfers the data to the 7220. If the error was 
correctable, the 7220 will continue to function normally i.e., correctable errors in Levell are transparent to the host 
processor. If the error was uncorrectable, the 7220 will stop reading at the end of the page wherein the error was 
encountered. In the unlikely event that the 7220 stops because of an uncorrectable error, the host processor should 
try at least one more attempt to read the data. In most cases, errors result from random noise that can interfere with 
the signal path between the 7110 and 7242. Since the data is usually correct within the 7110, anotherattempt to read 
the data should yield a successful status. 

Level 2 and Level 3 differ from Level I in that page-specific logging of uncorrectable errors is possible and the 
transfer of erroneous data can be prevented. Level 3 differs from Level 2 in that Level 3 also allows the logging of 
correctable errors. 

Neither Level 2 nor Level 3 is supported by this application because the probability of an uncorrectable error is 
typically one in 1016 bits read. An. error rate of this, magnitude will produce few if any uncorrectable errors 
throughout the useful life of a Bubble Memory System. ... 

It is recommended that Level I error correction be utilized to improve the integrity of the data within the 7110. In 
Level. I , the 7220 assigns 64 bytes to a page in one megabit Bubble Memory Systems. 

Aside from error correction, the enable register performs many.other functions. 

Enable. Parity Interrupt-If this bit is set, any parity errors between the host and the 7220 during write 
operations will generate an interrupt. Since parity and the interrupt mode are not used in this application, the 
enable parity interrupt bit should be reset to a logical zero. 

Write Bootloop Enable-This bit must be reset to prevent accidental erasure of the boot loop within the 7110. 

MFBTR-The MFBTR bit should always be reset to maxirhize the data transfer rate betweenthe 7220 and 7242 
during read operations. 
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DMA Enable-If this bit is set, the 7220 will attempt to transfer data in the DMA mode. Since this application 
utiliies a polled mode interface, this bit must be reset to a logical zero. 

Interrupt Enable (Nornial)-If this bit is set, an interrupt is sent to the host processor after the successful 
completion of a Bubble Memory command. Since this application us'es a polled mode interface, this bit should 
be reset to a logical zero. 

For This Application 

Enable Reg-OOH. No error correction. 
-20H. Level 1 error correction. 

Address Register (AR)-The contents of the address register determine which starting address locations will be 
used during a read or write command. For systems with a mUltiple Bubble Memory configuration, an additional 
magnetic Bubble Memory (MBM) select field is used to specify which Bubble Memory(s) will be selected. The 
bit configuration is as follows: 

ADDRESS REGISTER MSB ADDRESS REGISTER LSB 

17161514131211101 17161514131 2 11101 x " , ______ -..y_------'J' 
MBM SELECT STARTING ADDRESS WITHIN EACH MBM 

Figure 9. Address Registers 

Since the BPK 72 consists of only one 7110 Bubble Memory module, the MBM sdectfidd must contain -OOOOB 
C'B" designates a binary notation). 

For This Application 

AR MSB-OOOOOXXX 

, AR LSB-XXXXXXXX, X = user sdectable page address 
from 0 to 2047. 

STATUS REGISTER 

In a polled data transfer mode, the status register provides information about error conditions, completion or 
termination of commands, and the 7220's readiness to transfer data or a:ccept new commands. The bit configuration 
for tl'\e status register is as follows: 

FIFO AVAILABLE 
PARITY ERROR 

lJ=b~~~~~~~ UNCORRECTABLE ERROR 
CORRECTABLE ERROR 
TIMING ERROR 
OP FAIL 
OP COMPLETE 
BUSY 

Figure 10. Status Register 
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Busy-When active (Logic 1), the Busy bit indicates that the 7220 is in the process of executing a command. Bits 
1 through 6 of the status register are valid only when the busy bit is not active (Logic 0). 

OP Complete-When active (Logic 1), the OP Complete bit indicates the successful completion of a command. 

OP Fail-When active (Logic 1), the OP Fail bit indicates that the 7220 was unable to successfully complete the 
current command. 

Timing Error-When active (Logic 1), the Timing Error bit indicates that an FSA has reported a timing error to 
the 7220, or that the host system has failed to keep up with the required data rate during a read or write 
operation. 

Correctable Error-When active (Logic I), the Correctable Error bit indicates that an FSA has detected a 
correctable error in the last block of data read from the 7110. 

Uncorrectable Error-When active (Logic 1), the Uncorrectable Error bit indicates that an FSA has detected 
an uncorrectable error in the last block of data read from the 7110. 

Parity Error-When active (Logic 1), the Parity Error bit indicates that a parity error was detected between the 
7220 and the host processor. Parity errors are only detected by the 7220 during write operations. Since parity is 
not used in this application, ignore all parity errors. 

FIFO Ready-When the 7220 is busy, an active FIFO Ready bit (Logic 1) indicates that the FIFO has data for 
reading or space for writing. When the 7220 is not busy, the FIFO Ready bit (Logic 0) indicates that the 40 byte 
FIFO and the input and output latches are completely empty. 

SUMMARY 

This application note is intended to eliminate almost all of the development effort necessary to interface an 8085 
microprocessor with a BPK 72. With the addition of only a few IC's and the software driver presented in Appendix A, 
the designer is well on the way to incorporating the benefits of improved reliability, reduced maintenance, and 
non-volatility into any 8085 microprocessor based system. 
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APPENDIX A . 
8085 TO BPK-72 INTERFACE 
SOFTWARE DRIVER LISTING 

AND 
FLOWCHARTS 
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ASl'I88 : F1: BPKHDR 

ISIS-II 8980/8085 MACRO ASSEMBLER, V3. 0 BPK72 PfIGE 1 

LOC OBJ LINE SOURCE STATEMENT 

1 ; *********-********************--**************************** 
2 ; 
3 ; 
4 ; 
5 ; 
6 ; 
7 ; 
B; 
9 ; 

19 ; 

PROGRAM: B985 TO BPK72 SOFTWARE DRIVER IIi 9 
UUlONT S. SMITH JR. 
mill CORPORATION 
3965 BOWERS AlJalUE 
SANTA CLARA, CALIFORNIA 95051 

11 ; ***********************-*-******-*********-************* 
12 ; 
13; 
14 ; 
15 ; ABSTRACT: 
16 ; 
17 ; THIS PROGRAM CONSISTS OF A .SET OF BUBBLE ~lEl1ORY SOFTWARE DRIVERS 
1S .: THAT SUPPORT A POLLED MODE INTERFACE BETWEEN A BPK72, 1t1BIT BUBBLE 
19 ; t1EMORY PROTOTYPE KIT, AND A STANDARD BeSS tlICROPROCESSOR. THE 
29 ; PROGRAM UTILIZES A SET OF PUBLIC DIRECTIlJES THAT CAN BE CALLED 
21 ; TO PERFORM A BUBBLE t1E~10R'r' INITIALIZATION, REflD, HRITE, AND OTHER 
22 ; CO~1I10NL 'r' USED CO~lMAND5. IN THE UNLIKELY EvaIT THAT THE 7110 BUBBLE 
23 ; t1EMOR'r' BOOT LOOP IS LOST, TWO ROUTINES ARE PROVIDED TO EXAMINE AND 
24 ; REWRITE THE BOOT LOOP CODE. 
25 ; 
26 ; 
27 ; 
28 ; PROGRAM ORGANIZATION: 
29 ; 
39' .' FUNCTIONS: 
31; nlTPAR 
32 ; FIFO~5 
33 .: BYTCNT 
34 ; WRITE 
35 ; READ 
36 ; ABORT 
37 ; WRBUBL 
38 ; RDBUBL 
:19 ; INI?.l.JBL . 
43 ; BOOTUP 
41; RDBOOi 
42·; WRFIFO 
43.: RDFlFO 
44 ; vlRBLRS 
45 ; RDBLRS . 
46 ; - MB~lPRG 
47 ; 
48; 
49 ; EXTERNAL DECLARATIONS: NONE 
53; 
51.: 
52 $EJECT 
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ISIS-II 8888/8085 MACRO ASSEMBLER, V3. 13 BPK72 PAGE 2 

LOC OBJ 

OOFE 
OOFF 

LINE SOURCE STATEMENT 

5l; 
54 ; PUBLIC SYMBOLS: 
55; 
56 ; 
57 ; 
58; 
59 ; 
613; 
61,; 
62 ; 
g; 
64 ; 
65; 
66; 
P' , , 
68 ; 
69 ; 

71; 
72 
73 ; 

FIFORS - RESET 7228 FIFO DATA BUFFER 
ABORT - ABORT PRESENT CottlAND, RESET BPK72 
WRBUBL - WRITE BUBBLE ~1EMORI' DATA 
RDBUBL - READ BUBBLE t'lEt10RY DATA 

,INBUBL - INITIALIZE THE BPK72 
BOOTUP - WR ITE BUBBLE MEt10RY BOOT LOOP 
RDBOOT - READ BUBBLE MEMORY BOOT LOOP 
WRFIFO - WRITE 72213 FIFO DATA BUFFER 
RDFIFO - READ 722eFIFO DATA BUFFER 
WRBLR5 - WRITE 7242 BOOT LOOP REGISTERS 
RDBLRS - READ 7242 BOOT LOOP REGISTERS 
HBMPRG - BUBBLE ~1EMORY PURGE COMMAND 

NAME BPK72 

74 ; ****************************************************************************** 

77 ; ***************************************************************"''*****-
78 ; 
79 
sa; 

ORG 

81 ; *********************************************-************ .. _******-* 
82 ; 
83 ; 

B4 ; -****************************,-********-***********************-
85 ; 
86; 
87 ; 

PROGRAH EQUATES 

88 ; **********************************"'*'*-****-****************-89; 
99 ; 
91 PRTAOO EQU 
92 PRTAa1 EQU 
91 
94 
95 
96 
97 
98 
99 

Hie 
1131 ; 
1132 $EJECT 

BFEH 
0FFH 

; A POLLED HODE INTERFACE REQUIRES ONLY TWO I/O 
PORTS DESIGNATED BY THE Ai! LINE ON THE BPK72 BOARD. 

; THIS APPLIC.ATION USES: 

eFEH - Afi=il FOR PRTAOO (PORT A0= a) 
RDlWR BUBBLE t'1EMORI' DATA AND REGS 

BFFH - A0=1 FOR PRTA01 (PORT A0= 1) 

RD STAruS REG 
flR BUBBLE MENORY COMMANDS 
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ISIS-II 8080/8085 MACRO ASSEi'1BlER, V1 a BPK72 PAGE 3 

lOC OBJ 

0800 C5 
13801 D5 
13802 3E0B 
0804 D3FF 
0806 lE05 
0808 0A 
13809 D3FE 
0S08 03 
B80C 1D 
080D C20808 
0B10 01 
0811 Cl 
0812 C9 

LINE SOURCE STATEMENT 

103 ; ***********************************************************-********-* 
104 ; 
105 ; FUNCTION: INTPAR 
106; INPUTS: B-C REGS, STARTING ADDRESS OF PARANETRIC REG"S IN RAN 
107 ; OUTPUTS: 722e PARAMETRIC REGS 
108; CALLS: NONE 
109 ; DESTROYS: A, F IFS 
110 ; 
111 ; DESCRIPTION: LOAD THE 7220 PARAt1ETRIC REGS 
112 ; THE B-C REGS CONiAIN THE ADDRESS TO THE FIRST OF FIVE CONTIGUOUS 
113 ; . ~1810RY LOCATIONS IN RAt1. THE DATA ADDRESSED BY THE B-C REGS IS 
114 .; USED TO LOAD THE PARAMETRIC REGISTERS IN THE 7220 BUBBLE t'lENORY 
U5 ; CONTROLLER. INTPAR COPIES THE DATA IN RAt1 TO .THE PARANETRIC REGS. 
116; 
117 INTPAR: PUSH B ; SAVE B-C REGS 
118 PUSH D ; SAVE D':'E REGS 
119 till I A,0BH ; LOAD A REG WITH BlR LSB ADDRESS 
120 OUT PRTAel ; LOAD 72213 RAC HITH BLR LSB ADDRESS 
121 ~1VI E,€iSH ; INITIALIZE LOOP COUNTER 
122 LOAD: LDAX B .; LOAD A REG FRON B-C REG ADDRESS 
123 OUT PRTA0e ; WR ITE PARAt1ETR I C REG 
124 INX B ; INCRErlENT B-C REGS TO THE HEXT ADDRESS IN RAt1 
125 OCR E ; DECRENENT LOOP COUNTER 
126 JHZ LOAD ; IF NOT ZERO, J~IP LOAD 
127 POP D ; RESTORE D-E REGS 
128 POP B ; RESTORE B-C REGS 
129 RET ; RETURN TO CALL 
130; 
131.; 
132; 
133 $EJECT 
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LOAD 7220 RAC ~ 
BLOCK LENGTH 

REG LSBADD 
OBH 

INITIALIZE LOOP 
COUNTER ~ OSH 

WRITE 7220 
PARAMETRIC REG 

DECREMENT LOOP 
. COUNTER 

COMMENTS: THE UTILITY REGISTER IS NOT USED. THE RAC IS 
AUTOMATICALLY INCREMENTED AFTER EACH WRITE 
~~J~~ ~~~~UTED. THE RAC WILL NOT INCREMENT 

, Figure 11. INTPAR 
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1515-II 898918985 MACRO ASSEMBLER, 113, B BPK72 PAGE 4 

LOC DBJ 

BBB OS 
9814 C5 
0815 B64B 
€I817 llFFFF 
081A 3E1D 
0B1C D3FF 
0B1E DBFF 
9820 07 
9821 DA2E98 
9824 18 
0825 AF 
9826 B2 
9827 B3 
0828 C21E98 , 
0828 C33B08 
082E DBFF 
0830 A8 
0m CA3B98 
9834 1B 
0835 AF 
0836 B2 
0837 B3 
9838 C22E98 
0838 Cl 
083C 01 
083D DBFF· 
083F C9 

LINE SOURCE STATEMENT 

134 ; *********************************----*''**-******* 
135 ; 
136 ; FUNCTION: FIFORS 
137; INPUTS: BP"'72 STATUS REG 
138 ; OUTPUTS: ISSUE FIFO RE:l~T CONNAND TO BPK72 
139 ; A REG= BPK72 STATUS REG 
14B ; CALLS: N@E 
141; DESTROYS: A, F IFS 
142.' 
143; DESCRIPTION: RESET 7220 FIFO DATA BUFFER 
144 ; A FIFO RESET CO~lMAND IS ISSUED TO THE BPK72. AFTER ISSUING THE 
145 .' COHMAND, THE BPK72 STATUS REG IS POLLED UNTIL AN OP-CONPLETE. 
146 .' 40H, HAS BEEN READ OR THE TIME OUT LOOP COUNTER DECREMENTS TO 
147 .. ZERO, FIFORS RETURNS THE VALUE OF THE BPK72 STATUS REG TO THE 
148 .. CALLING ROUTINE VIA THE 8085'5 A REG. ONLY A ,STATUS OF 40H 
149.' INDICATES A .sUCCESSFUL E~;ECUTION OF THE FUNCTION FIFORS, 
150.' 
151 PUBLIC FlFORS .' DECLARE PUBLl C FUNCTI ON 
152 FIFORS: PUSH 0 .. SAVE D-E REGS 
153 PUSH B ; SAVE 8-C REGS 
154 Mill B,4BH .. LOAD 8 REG= 40H, oP-COt'lPLETE 
155 LXI D, BFFFFH.. INTIALlZE TI!'lE OUT LOOP COUNTER 
156 MVI A,iDH i LOAD A REG: FIFO, RESET COt'lNAN[) 
157 OUT PRTA01 .. WRITE FIFO RESET CONMAND 
158 BUSYFR: IN PRTA01 ; READ STATUS REG 
159 RLC i TEST BUSY BIT = 1 
160 JC POLi..FR ... IF BUS'~= 1, POLL STATUS REG FOR4!lH 
161 DCX D .' DECRENEHT TIl1E OUT LOOP. COUNTER 
162 XRA A .' CLEAR A REG 
163 ORA D ; TEST D REG= WH 
164 ORA E .. TEST E REG= e0H 
165 JNZ BU5'r'FR i IF NOT ZERO, CONTINUE POLLING FIFO RESET CONNAND 
166 n'lP RETFR i TIME OUT ERROR, RETURN 
167 POLLFR: iN PRTA01 i READ STATUS REG 
168 X~A B " TEST STATUS= 4BH, OP-CO~lPLETE 

169 JZ RETFR " IF OP-COI1PLETE, JMP RETFR 
170 DCX D ; DECREMENT TIME OUT LOOP COUNTER 
171 :~RA A i CLEAR A REG 
172 ORA D i TEST DREG: 00H 
173 ORA E i. TEST E REG= 0aH 
174 JNZ POLLFR i. IF NOT ZERO., CONTINUE POlLING FIFO RESET CmtlAND 
175 RETFR: POP B .' PESTORE B-C P.EGS 
176 POP D " RESTORE D-E REGS 
177 IN PRTA01 READ STATUS REG 
17B RET ; RETURN TO CALL 
179 i 

180 .. 
181; 
182 $EJECT 

6-109 



INITIALIZE 
TIMEOUT 

LOOP COUNTER 

ISSUE 
FIFO RESET 
COMMANO 

READ 7220 
STATUS REG 
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OECREMENT 
TIMEOUT·· 

LOOP COUNTER 

REA07220 
STATUS REG 

COMMENT: MINIMUM TIME OUT LOOP COUNT = 50"S. 

Figure 12. FIFORS 
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1515-II 8080/8085 MACRO ASSEMBLER; Vl. 0 BPK72' PAGE 5 

LOCOBJ 

0840 C5 
0841 D5 
0842 0A 
0843 6F 
0844 03 
0845 93 
0846 0A 
084767 
0848 1640 
084A 3E6e1 
084C A4 
0S4D C25208 
0850 1644 

0852 2600 
0854 lE09 
0856 7D 
0857 lF 
0858 ~F 
085910 
085A CA6708 
0851> 7C 

... 0SSE D26288 
9!l61 B2 
0862 lF 
8863 67 
0864 C35608 
0867 D1 
0868 Cl 
0869 C9 

LINE . SOURCE STATEMENT 

,1B3 ; *-**-*-****************--************************* 
184 ; FUNCTION: BYTCNT 
185; INPUTS: B-C REGS, STARTING ADDRESS OF PARAHETRIC REGS IN RAt'! 

.196 ; OUTPUTS: H-L REGS= BYiE .COUNTER 
187 ; CALLS: NONE 
199 i DESTROYS: A, H, L, F IFS 
199 j 

198 j DESCRIPTION: BYTE COl»lTER 
191 ; THE IH REGS CONTAIN THE ADDRESS TO THE FIRST OF FIVE CONTIGUOUS MEi'!ORY 
192 ; LOCATIONS IN RAM. THE DATA ADDRESSED BY iHE B-C REGS IS USED TO LOAD 
193 j THE PARAHETRIC REGS IN THE 7228 BUBBLE ME~1ORY CONTROLLER. THE ENABLE 
194 ; . REG IS READ FROM RAI1 TO DETERMI.NE IF ERROR CORRECTION HAS BEEN ENABLED. 
195 ;. THE USE OF ERROR CORRECTION REQUIRES A 64 BYTE TRANSFERIPAGE - 69 BYTE 
196 ; TRANSFER/PAGE WIiHOUT ERROR CORRECTION. Th'E BLOCK LENGiH REG L5B IS 
197 ; ALSO READ FROM RAM TO DETERMINE THE NUMBER OF PAGES TO BE TRANSFERRED 
199 i DURING THE NEXT READ OR WRITE COMtlAND. THE NUMBER OF BYTES PER PAGE 
199 ; MULTIPLIED BY THE NUMBER OF PAGES IS COI1PUTED ANI) PASSED TO THE CALLING 
200 ; ROUTINE lilA THE 8085'5 H-L REGS. DATA TRANSFERS ARE LIMITED TO 16, 320 
201 i BYTES WliH ERROR CORRECTION AND 17,340 B't'TES WIiHOUT. ONLY THE BLRLSB 
282 ; IS USED TO GENERATE THE BYTE COUtiTER. 
203; 
204 BYTCNT: PUSH B 
295 PUSH . D 
206 -LDAX B 
207 MOil LA: 
20S INX B 
209 INX B 
210 LOAX B 

i SAVE B-C REGS 
j SAVE D-E REGS 
i LOAD A REG WITH BLRLSB 
; MOllE BLRLSB TO L REG 

; INl."'REi'lENT B-C REGS TO ADDRESS THE ENABLE REG IN R~l 
; LOAD A REG WITH ENABLE REG 

211 MOY H, A ". '; MOllE ENABLE REG TO H REG 
214 1M D,40H; INITIALIZE D REG 64 BYTES/PAGE XFER, 40H 
213 MyI A,60H; ERROR CORRECTION DETECTION MASK 
214 ANA H ; LOGICAL AND MASK WITH H REG.. TEST FOR ERROR· CORRECTION 
215 JNZ' MULT i IF ZERO, ERROR CORRECTION IS NOT ENABLED 
216 Mill D, 44H ; NO ERROR CORRECTION, 69 BYTES/PAGE XftR, 44H 
217 
218 
219 
220 
221 MULT: 
222 
223 MULTO: 
224 
225 
226 
227 
229 

.. 229. 
230 
231 MULTi: 
232 
m 
234 1)ONf:: 
235 
236 
237 i 

Mill 
1M 
11011 
RAR .' .... 

MOV 
OCR 
JZ 
MOiJ 
JNC. 
ADD 
RAR 
MOil 

'JMP 
POP 
POP 
RET 

H,0H 
E,09H 
A,L 

L,A 
E 
DONE 
A,H 
MULTi 
D 

H,M 
1'1ULTO 
D 
B 

; NUL TIPLY (D REG) X (L REG) 
; 64 OR 68 BYTES X NO. OF PAGES IN BLRLSB 
; RESULT WILL BE PLACED IN THE H-L REGS 
i BEGIN. MUL TIPL Y ROUTINE 
; INITIALIZE MOST SIGNIFICANT BYTE OF RESULT 
; INITIALIZE BIT COUNTER 
; MOYE LOW ORDER B\,1E INTO A REG 
; ROTATE LEAST SIGNiFICANT BIT OF NUL TIPLIER 
; MOllE LOP/ORDER eVTEOFRE5ULT INTO L REG 
i DECREMENT BiT COUIHER 
; EXIT IF COMPLETE 
; HOllE HIGH ORDER BYTE INTO A REG 
; iF CARRY= 0, .. JliP NUL TI 

.. j ADD D REG TO nREG 
. ; . CARRY= il, SHIFt HIGH ORDER ME OF RESULT 

j MOVE HIGH ORDER RESULT iNTO H REG 
; CONTINUE LOOPING 
j RESTORE D-E REGS 
j RESTORE B-C REGS 
; RETURN TO CALL 



MUL:rIPLlCAND = 
68 DECIMAL 

44H 

AP-150 

READ 7220 
BLRLSBREG 
FROM RAM 

MULTIPLIER ~ 
BLRLSB " 

READ 7220 
ENABLE REG 
,FROM RAM 

MULTIPLY, 
MUL:rIPLICAND 

MULTIPLIER 

BYTE COUNTER 
, = RESULT 

MUL:rIPLICAND = 
64 DECIMAL 

40H 

COMMENTS:, 'THE PARAMETRIC REGS-BLRLSB AND THE ENABLE REG' 
CAN NOT BE READ FROM THE 7220. THEY MUST BE READ. 
FROM A MEMORY IMAGE IN RAM. SINCE ONLY THE BLRLSB 
IS USED TO COMPUTE THE BYTE COUNTER, DATA 
TRANSFERS ARE LIMITED TO 255 PAGES. ' 

.:'" 
Figure 13. BVTCNT 
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AP-150 

ISIS-II seS0/S985 ~lACRO ASSEMBLER, V3. 0 BPK72 PAGE 6 

LOC OBJ 

B86A D5 . 
'8S6B C5 
886C 01FFFF 
986F3E13 
9871 D3FF 
9873 as 
0874 AF 
0875 B0 
0876 B1 
0877 CARle8 
€i87A DBFF 
B87C 07 
087D D27308 

LINE SOURCE STAIEI-lENT 

238 ; ***************************-1<************** __ ** __ **-********* 
239 ; 
240 ; FUNCTiON: WRITE 
241; HIPUTS: D-E REGS, STARTING ADDRESS OF DATA IN RAl1 
242 ; H-L REGS, B'r'TE COUNTER 
243 ; BPk72 STATUS REG 
244; OUTPUTS: WRITE DATA TO BUBBLE I1EMORY 
245 ; CALLS: NONE 
246 .' DESTROYS: A, H, L F /F5 
247 ; 
248 ; DESCRIPTION: TRANSFER DATA FROI'1 RAM TO BUBBLE MEl-lORY 
249 ; THE D-E REGS CONTAIN THE STARTING ADDRESS IN RAM OF DATA 
258 ; TO BE WRITTEN INTO THE BI:JBBLE MEMORY. THE H-L I1EGS liUST 
251 ; CONTAIN A BYTE COUIHER INDICATING THE NUMBER OF DATA BYTES 
252 ; TO BE TRANSFERRED. THIS FUNCTION BEGINS BY ISSUING THE WRITE 
253 ; BUBBLE t-1E~lORY DATA COI'1I1AND FOLLOWED BY POLLING THE STATUS REG 
254 ; TO DETERHINE IF THE 722e FIFO DATA BUFFER IS READY TO RECEIVE 
255 ; DATA. DATA IS TmlSFERRED UNTIL THE BYTE COUNTER OR TIt1E 
256 ; OUT LOOP COUNTER DECROOITS TO ZERO. THE PARAMETRIC REGISTERS 
257 ; MUST BE LOADED WITH THE DESIRED VALUES PRIOR TO CALLING THIS 
258 ; FUNCTION. 
259 ; 
260 WRITE: PUSH D ; SAVE D-E REGS 
261 PUSH B ; SAVE B-C REGS 
262 LXI B,0FFFFH; INITIALIZE TH1E OUT LOOP COUNTER 
263 ~IVI A,13H ; LOAD A REG: WRITE BUBBLE 11E1-lORY DATA COI1I1AND 
264 OUT PRTA01 ; WRITE, WRITE BUBBLE MEl-lORY DATA COMMAND 
265 BUSYWR: DCX B .' DECREMENT m1E OUT LOOP COUNTER 
266 :iRA A ; CLEAR A REG 
267 ORA B ; TEST B REG: aSH 
268 ORA C ; TEST C REG= OOH 
269 JZ FIN5H~1 ; IF ZERO, TIl1E OUT ERROR, .IMP FIN5HW 
27€i IN PRTA@i .. READ STATUS REG 
271 RLC ; TEST BUS',' BIT= 1 
272 JNC BU5YWR ; IF ZERO, CONTINUE POLLING BUSY BIT 
273 ; CONTINUED ON NEXT PAGE 
274 $EJECT 
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AP-150 

ISIS-II 898010085 MACRO ASSEMBlER, V3. B BPK72 PAGE 7 

LOC OBJ LINE SOURCE STATEMENT 

BSSB DBFF 
9882 9F 
0083 DA9608 
BSS6 DBFF 
eaaa 97 
9889 D2A100 
oose 00 
9SSD AF 
BBSE B9 
008F B1 
B899 CAA1BS 
9893 C3.sees 
13896 1A 
13897 D3FE 
9899 13 
B89A 2B 
009B AF 
oose B4 
989D B5 
009E C2890S 
BBAi C1 
OOA2 D1 
BBAl C9 

275 POLLWR: IN 
276 RRC 
277 JC 
27S IN 
279 RLC 
280 JNC 
281 DCX 
282 XRA 
283 ORA 
284 ORA 
285 JZ 
286 JMP 
287 WFIFO: LDAX 
288 OUT 
289 INX 
2913 ' DCX 
291' XRA 
292 ORA 
293 ORA 
294 JNZ 
295 FINSHW: POP 
296 POP 
297 RET 
2.,Q8 i 

299 i 

3013 ; 
391 $EJECT 

PRTA91 i READ STATUS REG 
i TL<;T FIFO READ'r' BIT: 1 

WFIFO i IF FIFO READ'r': 1, JNP WFIFO 
PRTA01; READ STATUS REG 

FINSHW 
B 

,A' 
B 
C 
FINSHW 
POLLWR 
D 
PRTAOO 
D 
H 
A 
H 
L 
POLLWR 
B 
D 

; TEST BUS'r' BIT: 1 
i IF ZERO,. ERROR, JMP FINSHW 
i DECREMENT TIME OUT LOOP COUNTER 
i CLEAR A REG 
.' TEST B REG: 9BH 
; TEST C REG= 00H 
;IF ZERO, TIME OUT ERROR, JMP FINSHW 
i CONTINUE POLLING FIFO' READ~' BIT 
; LOAD' A REG FROM D-E REG ADDRESS 
; WRITE A REG TO 7220 FIFO DATA BUFFER 
; INCREMENT D-E REGS TO NEXT ADDRESS IN RAM 
; DECREt1ENT BYTE COUNTER 
; CLEAR A REG 
i TEST H REG: B0H 
; TEST L REG: 00H 
;' IF B'r'TE COUNTER NOT ZERO, JMP POLLWR 
; RESTORE 8-C REGS 
; RESTORE fJ-E REGS 
; RETURN TO CALL 
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INITIALIZE 
TIMEOUT 

LOOP COUNTER 

ISSUE WRITE 
BUBBLE MEMORY 
DATA COMMAND 

READ 7220 
STATUS REG 

DECREMENT 
LOOP COUNTER 

Ap·150 

WRITE LOOP 

WRITE FIFO 
1 BYTEXFER 

DECREMENT 
BYTE COUNTER 

COMMENTS: MAX WRITE LOOP TIME = SOl's. 
MIN WRITE LOOP TIME = 21'S. 
MIN TIME OUT LOOP COUNTER = O.5aee 

Figure 14. WRITE 
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AP-150 

15IS-II 81380/8085 MACRO ASSEMBl.ER,V3. 0 BPK72 PAGE 8 

LOC OBJ 

0SA4 05 
OSA5 C5 
0SA6 fl1FFFF 
08fl9 3E12 
OSAB D3FF 
08AD flB 
0SAE AF 
0SAF Sft 
e88e B1 
asS1 CADB13S 
08B4 DBFF 
0.986 07 
asB? D2AD08 

LINE SOURCE STATEt1ENT 

3132 ; **************************************""'************************-********** 
303 ; 
304 ; FUNCTION:' READ 
3135 ,: INPUTS: D-E REGS, STARTING ADDRESS IN RAM 
306 ; H-L REGS, BYTE COUNTER 
387 ; BPK72 STATUS REG 
308 ,: READ DATA FROM SUBBI.£ t1E/'10RY 
3139; OUTPUTS : I~R ITE DATA TO RAM 
310 ; CALLS: NONE 
311; DESTRO't'S.: A, H, L, F/FS 
312.; 
313.; DESCRiPTION: TRANSFER DATA FROM BUBBLE t1EMORY TO RAt1 
314 ,: THE D-E REGS CONTAIN THE STARTING ADDRESS IN RAN USED TO STORE 
315 ,: DATA READ FRON THE BUBBLE t1ENORY, THE H-:L REGS MUST CONTAIN 
316 ; AB'r'TE COUNTER !NO ICAYING THE HUNBER OF DATA BYTES TO BE 
317 ; TRANSFERRED, THIS FliNCTION BEGINS BY ISSUING THE READ BUBBLE 
318 ; NEMORY DATA COMMAND FOLLOWED BY POLLING THE STATUS REG 
319 ; TO DETERMINE IF THE 72213 FIFO DATA BUFFER CONTAINS DATA 
320 ; AVAILABLE FOR READ lNG, DATA IS TRANSFERRED UNTIL THE BYTE 
:m ; COUNTER OR mlE OUT LOOP COlli HER DECREMENTS TO ZERO, THE 
322 ,: PARAMETRIC REGS t'IUST BE LOADED WITH THE DESIRED VALUES PRIOR 
323 ; TO CALLING THIS miCTION, 
324 ; 
325 REAr,: PUSH [) ; SAVE [l-E REGS 
326 PUSH B ; SAVE 8-C REGS 
327 LXI B,0FFFFH.: INITIALIZE TINE OUT LOOP COUNTER 
328 11'011 A,12H .: LOAD A REG=. READ BUBBLE' t1Et'10RY DATA COMMAND 
329 OUT pRTAa1 ; ~jRITE, READ BUBBLE NEt'IORY DATA COt1t1AND 
330 BUSI'RD: DCX B ,:. DECRENENT TINE OUT LOOP, COLINTER 
131 XRA A .: CLEAR A REG, 
332 ORA 8 .: TEST B REG= aSH 
333 ORA C .: TEST C REG= 00H 
334 12 FINSHR ; IF ZERO,. iIt1E OUT ERROR, JIiP F1NSHR 
335 IN PRTA01 ; REACo STATUS REG 
336 RLC .: TEST BUSY BIT= 1 

. :m JNC BU5YRD ; IF ZERO, CONTINUE POLLING BUS'r' BIT 
338 ; CONTINUED ON NEXT PAGE 
339 $EJECT 
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AP·150 

1515-II 8000/8085 MACRO ASSEflBLER, Vl II BPK72 PAGE 9 

LOC OBJ LINE SOURCE STATB'IENT 

08BA DBFF 340 POLLR(); IN PRTA01 ; READ STATUS REG 
118BC SF 341 RRC ; TEST FIFO READY BIT= 1 
08BD DRD011a 342 JC RFIFO i IF FIFO READY= L JHP RFIFO 
B8C0 DBFF 343 IN PRTA01 ; READ STATUS REG 
08C2 07 344 RLC ; TEST BUSY BiT= 1 
B8C3 D2DB08 345 JNC FINSHR . i IF ZERO, ERROR, Jt1P FINSHR 
B8C6 0B 346 OCX B ; DECREMENT mlE OUT LOOP COUNTER 
0BC? AF 347 XRA A i CLEAR A REG 
aecs B0 34B ORA B i TEST B REG= 00H 
08C9 B1 349 ORA C i TEST C REG= 00H 
08CA CADB08 350 JZ FINSHR i IF ZERO, TitlE OUT ERROR, JHP FINSIR 
BSCD C3BAe8 351 JHP POLLRD i CONTINUE POLLIt1G FIFO READY BIT 
0808 OBFE 352 RFIFO; IN PRTA08 i LOAD A REG WITH ONE BYTE FROM FIFO DATA BUFFER 
08D2 12 353 STAX D i STORE A REG IN REG O-E ADDRESS 
0803 13 354 IN:': D i INCREt1EI11 iH REGS TO NEXT ADDRESS IN RAM -
9804 28 355 OCX H i OECREflENT BYTE COUNTER 
0805 AF 356 XRA A ; CLEAR A REG 
0806 B4 . 357 ORA H ; TEST H REG= 00H 
0SD7 B5 358 ORA L i TEST L REG= OOH 
08D8 C2BA08 359 JHZ . POLLRD i IF BYTE COUNTER NOT ZERO, JtlP POLLRD 
080B C1 360 FINSHR; POP B i RESTORE B-C REGS 
0SDC 01 361 POP 0 ; RESTORE iH REGS 
0BOO C9 362 RET i RETURN TO CALL 

363; 
364 i 

365 i 
366 $EJECT· 
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INITIALIZE 
TIMEOUT 

LOOP COUNTER 

ISSUE READ 
BUBBLE MEMORY 
DATA COMMAND 

READ 7220 
STATUS REG 

DECREMENT 
LOOP COUNTER 

AP-150 

READ LOOP 

READ FIFO 
1 BYTEXFER 

DECREMENT 
BYTE COUNTER 

COMMENTS: MIN READ LOOP TIME ~ 21's. 
MFBTR ~ 0: 
MAX READ LOOP TIME ~ 201'5.' 
MFBTR ~ 1: 
MAX READ LOOP TIME ~ 801'5. 
MINIMUM TIME OUT LOOP COUNTER ~ 0.S5ec 

RETURN 

'ONLY FOR SINGLE PAGE AND LAST PAGE OF MULTI PAGE TRANSFERS. 

Figure 15. READ 
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1515-II S080/8085 MACRO A5SEl1BLER, V3. 0 BPK72 PAGE 18 

lOC OBJ 

08DE D5 
08DF C5 
B8E0 llFFFF 
B8E:$ 0648 
BSE5 3m 
eSE? D:$FF 
BBE9 DBFF 
BeEB 07 
08EC DAF908 
B8EF 18 
08F0 AF, 
08F1 82 
08F2 83 
088 C2E908 
0SF6 C30609 
08F9 DBFF 
08FB AS 
08FC COO609 
08FF lB 
0900 AF 
0901 B2 
0902 83 
0903 C2F908 
0906 C1 
0907 Dl 
0908 DBFF 
090A C9 

LHlE SOURCE STATEMEflT 

367 ; ***1'************-***-***********-***********************"'******** 
368 ; 
369; FUNCTI ON: ABORT 
378.; INPUTS: BPK72 STATUS REG 
371 ; OUTPUTS: I SSUE ABORT COMttAND TO BPI\72 

.372 ; A REG= BPK72 STATUS REG 
:m; CALLS: NONE 
374 ; DESTROYS: A, F/FS 
375 ; 
376.; DESCRIPTION: ABORT PRESENT COMttAN£), RESET BPK72 
377 ; AN ABORT C0I1tlAND IS ISSUED TO THE BPK72. AFTER ISSUING THE 
:78 ; cotlMAN£), THE BPI\72 STATUS REG IS POLLED UNTIL AN OP-COMPLETE, 
379 i 4f)H, HAS BEEN READ OR THE TIME OUT LOOP COUNTER DECREl1ENT5 
38B ; TO ZERO. THE ABORT FUNCTION RETURNS THE VALUE OF THE BPK72 
381 ; STATUS REG TO THE CALLING ROUTINE VIA THE 8B85'S A REG. ONLY A 
382 ; STATUS OF 40H INDICATES A SUCCESSFUL EXECUTION OF THE ABORT 
383 ; FUNCTI ON. 
384 ; 
385 
386 ABORT: 
387 
388 
389 
390 
391 
392 BUS'fA: 
393 
394 
395 
396 
397 
398 
399 
400 
401 POllA: 

.402 
403 
404 
405 
.406 
407 
408 
409 RETA: 
410 
411 
412 
413 .; 
414 .; 
415 ; 
416 $EJECT 

PUBLIC ABORT ; DECLARE PUBLIC FUNCTION 
PUSH D i. SAVE D-E REGS 
PUSH B i SAVE B-C REGS 
LXI D; 0FFFFH; INITIALIZE TIME OUT lOOP COUNTER 
MYI B,40H; lORD B REG= 4f)H, OP-COMPLETE 
~JIII A, 19H ; lOAD A REG= ABORT CONMAND 
OUT PRTA01; WRITE ABORT COtiMAND 
IN PRTA01; READ STATUS REG 
RlC .; TEST BUSY BIT= 1 
JC POllA; IF BUSY: L POLL STATUS REG FOR 40H 
DC~: D ; DECREMENT TIME OUT lOOP COUNTER 
XRA A ; CLEAR A REG 
ORA D ; TEST D REG= 00H 
ORA E .; TEST E REG= OOH 
JflZ BUS'r'A; IF NOT ZERO, CONTINUE POLLING ABORT COMttAND 
J~lP RETA ; TH1E OUT ERROR, RETURN 
IN PRTA01 i READ STATUS REG . 
;~RA B ; TEST STATUS= 4f)H, OP-COt1PLETE 
JZ RETA ; IF OP-GOMPLETE, JI1P RETA 
DC~: D .; DECREI1ENT TII'lE OUT lOOP COUNTER 
XRA A ; CLEAR A REG 
ORA D ; TEST D REG= 00H 
ORA E i TEST E REG= B0H 
JNZ POllA; IF NOT ZERO, CONTINUE POLLING ABORT CO~1MAND 
POP B i RESTORE B-C REGS 
POP D; RESTORE D-E REGS 
IN PRTA01 , READ STATU5 REG 
RET i RETURN TO CALL 
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" : • .; oj 

INITIALIZE 
TIMEOUT 

LOOP COUNTER 

ISSUE 
ABORT 

COMMAND, 

,', READ7220 
STATUS REG 

DECREMENT 
TIMEOUT 

LOOP COUNTER 

AP-150 

." .... 

READ 7220 
STATUS REG 

D~:=':i~~~T, 
, LOOP COUNTER • 

READ 7220 
STATUS REG 

COMMENT: MINIMUM TIME OUT LOOP, COUNT = 1001'S. 

Figure 16. ABORT 

6-120 



AP-150 

ISIS-II 8080/8985 MACRO ASSEMBLER, 113. 0 , BPK72 PAGE .11' 

LOC OBJ 

990B E5 
090C C5 
0900 0649 
090F CD1308 
0912 AS 
0913 C2l199 
0916 Cl 
0917 COO008 
091A CD4008' 
0910 CD6A98 
0920 C5 

LINE SOURCE STATEMENT 

417 ) ************'!'*************-***********************-*---******* 
418 ) 
419) FUNCTION: WRBUBL 
420) INPUTS:' B-C REGS, STARTING ADDRESS OF PARAMETRIC REGS IN RAM 
421 ; D-E REGS, STARTING ADDRESS OF DATA IN RAM 
422 ) BPK72 STATUS REG 
423 ) OUTPUTS: WRITE DATA TO BUBBLE MEMORY 
424 ) A REG= BPK72 STATUS REG 
425; CALLS: FIFORS 
426 ) INTPAR 
427 i BYTCNT 
428 ;' WRIiE 
429 ) DESTROYS: It F IFS 
430 ) 
431) DESCRIPTION: WRITE BUBBLE MalOR ... DATA 
432 ) THE B-C REGS COflTAIN THE ADDRESS TO THE FIRST OF FIIIE 
433 ; CONTIGUOUS MalOR\' LOCATIONS IN RAM. THE DATA ADDRESSED 
434 ) BY THE B-;C REGS IS USED TO LOAD THE PARA~lETRIC REGS. 
435 ; THE D-E REGS CONTAIN THE STARTING ADDRESS IN RAM OF 
436 ; DATA TO BE WRITIEN INTO THE BUBBLE t1EMORY. GIllEN THE DATA 
437 j IN RAt1 USED TO LOAD THE PARAMETRIC REGS, THIS FUNCTION 
438 ; WILL RESET THE 7220 FIFO, LOAD THE PARAMETRIC REGS, 
439 j COt1PUTE THE BYTE COUNTER, AND COpy THE DATA FROM RAM INTO 
440 ; THE BUBBLE ~lEMORY. WRBUBL RETURNS THE VALUE OF THE BPK72 
441 ; STATUS REG TO TtiE CALLING ROUTINE VIA THE 8085'5 A REG. 
442 ;. ONL if . A STATUS OF 40H OR 42H INDICATES A SUCCESSFUL 
443 ; EXECUTION OF WRBUBL. 
444 j 

445 PUBLIC 
446 WRBUBL: PUSH 
447 PUSH 
448 i1VI 
449 CALL 
450 XRA 
451 JNZ 
452 POP 
453 CALL 
454 CALL 
455 CALL 
456 PUSH 
457 
458 $EJECT 

WRBUBL . ; DECLARE PUBLIC FUNCTION 
H j SAllE H-L REGS 
B j SAVE B-C REGS 
B, 40H j LOAD B REG= 40ft OP-COMPLETE 
FIFORS j CALL FIFORS, WRITE FIFO RESET COMMAND 
B j TEST FOR STATUS= 40H, OP-Cot1PLETE 
RETWR i IF NOT ZERO, FIFO ERROR. Jt'lP RETWR 
B ; RESTORE B-C r.EGS 
INTPAR j CALL INTPAR, LOAD PARA/'lETRIC REGS 
B'fTCNT ; CALL BYTCNT, COt1PUTE BYTE COUNTER 
WRITE ; CALL vIRITE, WRITE BUBBLE DRTR 
B ;. SAllE B-C REGS 

). COOINUED ON NEXT PAGE 
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AP-1S0 

ISIS-I I 8080/8885 IfACRO ASSEHBlER, VI 0 BPK72 PAGE 12 , 

LOC OBJ 

0921 21FFFF 
9924 DBFF 
9926 07 
0927 1)23109 
892A 28 
0928 AF 
992C B4 
992D B5 
992E C22409 
8911 C1 
8932 E1 
8m DBFF 
09S5 C9 

LINE SOURCE STATEHENT 

459 LXI 
469 LOOPWR: IN 
461 RLC 
462 JNC 
463 OCX 
464 XRA 
465 ORA 
466 ORA 
467 INZ 
468 RETIIR: pop 
469 POP 
479 IN 
471 RET 
472 ; 
473 ; 
474 ; 
475'$EJECT 

H,0FFFFH; INITIALIZE TIME OUT LOOP COUNTER 
PRTA91 ; READ STATUS REG 

; TEST FOR BUSY BIT = 1 
RETWR 'i IF ZERO,' NOT BUsy, Jl'lP RETWR 
H ; DECREMENT TIME OUT LOOP COUNTER 
A ; CLEAR A. REG 
H ; TEST H REG= 00H 
L i TEST L REG= 9eH 
LOOPWR ; CONTINUE POLLING STAM REG 
B ; RESTORE B-C REGS 
H ;, RESTORE H-L REGS 
PRTA01 .' READ STATUS REG 

i RETURN TO CALL 

.... ; 
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INIT. TIME 
OUT LOOP 
COUNTER 

DECREMENT 
LOOP COUNTER 

NO READ 7220 
STATUS REG 

. COMMENT: MINIMUM TIME OUT LOOP COUNTER = 5MS 

Figure 17. WRBUBL 
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AP-150 

ISIS-:rr 8080/89B5 MACRO ASSEMBLER;' V3: 9 .. BPkn PAGE 1:1 . 

LOC 08J 

9936 E5 
9m C5 
9918 9649 
993A CDBe8 
993D A8 
993E C25C09 
9941 C1 
0942 CD0008 
0945 CD4008 
0948 CDA408 
094B C5 

LINE SOURCE STATEMENT 

476.; ********************--*************************~--*** 
477 i , 
478; FUNCTION: RDBUBL ' 
479; INPUTS: B-C REGS, STARTING ADDRESS o~ PA~Ai1ETRW REGS IN RAI'l 
480 ; D-E REGS, STARiING ADDRESS IN RAI'l 
481 ; BPK72 STAM REG 
482 j READ DATA FROM BUBBLE tlEMORI' . 
483 i OUTPUTS: WRITE DATA TO RAM 
484 ; A REG= BPK72 STATUS REG 
485 i CALLS: F IFORS 
4B6 i INTPAR 
487 i BI'TCNT 
488 ; READ " 
489 i DESTROI'S: A, F IFS 
490 ; 
491 i DESCR I PHON: READ BUBBLE MEtlORY DATA 
492 ; THE B-C ,REGS CONTAIN THf ADDRESS TO THE FIRST OF FlYE 
493 i CONTIGUOUS MEtlORI' LOCATIONS IN, ,RAI'l,· THE DATA ADDRESSED 
494 ,; BI' THE B-C REGS IS USED TO LOAD. THl; PARAMETRIC REGS, THE IH 
495 ; REGS CONTAIN THE STARTING ADDRESS IN RAtl USED TO STORE 
496 j DATA PEAD FRotl THE BUBBLE MEtlORY, GIYEN' THE DATA IN RAI'l 
497 i USED TO LOAD THE PARAMETRIC REGS, ," THIS, FUNCTiON WILL RESET 
498 i THE 7220, FIFO, LOAD THE PARAMETRIC REGS, COMPUTE THE 
499 i BYTE COUNTER, AND COPY THE' DATA FROM THE BUBBLE MEMORY INTO 
500 j RAM, RD8UBL RETURNS THE VAlUE OF THE BPK72 STATUS REGISTER 
501 i TO THE CALLING ROUTINE lilA THE 8085'S.A REG" ONLY A STATUS 
502 j OF 49H OR 48H WITH ERROR CORRECTION'INDICATES A SUCCESSFUL 
503 ; EXECUTION OF RDBUBL 
5134 i 

50S P,UBLIG 'Rb8UBL ;~. :DECLARE PUBLIC FUNCTION 
5136 RDBUBL: PUSH "H" i SAVE H-L REGS 
507 PUSH . B' ,~ i'SAVEB-C REGS 
598 MVI 'B,,40H' -;'lOAD 'B REG= 4~.OP-COMPLETE. . 
509 CALL .' FIFORS i CALL FIFORS, WRITE FIFO RESET COt1~AND 
519 XRA B .. '.. ; i TEST FOR STAM= 40H. OP-COMPLETE 
511 JNZ' RETRD i IF NOT ZERO"FIF.O ERROR. Jt1P RETRD 
512 POP B i RESTORE B-C REGS 
513 CALL mTPAR i CALL' INTPAR, LOAD PARAMETRIC REGS 
514 CALL BI'TCNT j CALL .B'r'TCNT, CONPUTE BYTE COUNTER 
515 CALL READ i CALL REA[), READ BUBBLE DATA· 
516 PUSH B . .; SAVEB-C REGS .,' 
517 . j CONTINUED ON NExT PAGE. 
518 $EJECT.·" " ,','.,,: .. 
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AP-150 

I5I5-II S08B/BeS5 MACRO A55E11BLER; \/3. 0 BPK72 PAGE 14 

. LOC OBJ LINE SOURCE 5TATEHENT 

094C 21FFFF 519 LXI H, BFFFFH.o INITIALIZE TItlE OUT LOOP COUNTER 
894F DBFF 520 LOOPRD: HI PRTAB1 .' READ STATUS REG 
0951 07 521 RLC ; TEST FOR BUSY BIT= 1 
0952 D25C09 522 JNC RETRD ; IF ZERO, NOT BUSY., JrlP RETRD 
0955 2B 523 DCX H ; DEeREr'lENT TU1E OUT LOOP COLINTER 
0956 AF 524 XRA A .. CLEAR A REG 
0957 B4 525 ORA H ; TEST H REG= B0H 
095S B5 526 ORA L ; TEST L REG= 00H 
0959 C24F09 527 JNZ LOOPRD ; CONTI NUE POLLING STATLIS REG 
095C (1 52S RETRD: POP B .. RESTORE B-( REGS 
095D El 529 POP H .' RESTORE H-L REGS 
095E DBFF 530 IN PRTA01 .. READ STATUS REG 
0960 C9 531 RET .. RETURN iO CALL 

532 .. 
533 ; 
534 ; 
535 $EJECT 
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INIT. nME 
OUT LOOP 
COUNTER 

READ 7220 
STATUS REG 

DECREMENT 
LOOP COUNTER 

NO READ 7220 
STATUS REG 

COMMENT: MINIMUM nME OUT LOOP COUNTER = 5MS 

Figure 18. RDBUBL 
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AP·150 

ISIS-II 8080/B0S5 MACRO ASSEMBLER, V3. 0 BPK72 PAGE 15 

LOC OBJ 

9961 1>5 
0962 C5 
0963 0640 
9965 CDDEB8 
0968 AS 
0969 C29709 
096C C1 
0960 CD0808 
0970 C5 
0971 0640 
0973 iiFFFF 
0976 3Ell 
0978 D3FF 

LINE SOURCE 5TATENENT 

536 ;************-*------*****-----
537 ; 
538 i FUNCTION: INBUBL 
539; INPUTS: B-C REGS, 5TARTING A!>DRESS OF PARAtURIC REGS IN Rtl1 
540 ; BPK72 STATUS REG 
541 i OUTPUTS: A REG= BPK72 5TATUS REG 
542 i CFtLLS: ABORT 
543 ,; INTPAR 
544 i DESTROYS: A" F IFS 
545 ; 
546 i DESCRIPTION: INITIALIZE THE BPK72 
547 ; THE B-C REGS CONTAIN THE ADDRESS TO THE FIRST OF FIVE CONTIGUOUS 
548 ; MEMORY LOCATI ONS I N RA~1. THE DATA A!>DRESSED B~' THE B-G REGS 
549 i IS USED TO LOAD THE PARAI'lETRIC REGS, THIS FUNCTION WILL WRITE 
550 ; THE PARAI1ETRIC REGS FOLLOWED BY ISSUING A BUBBLE MEI10RY 
551 ; INITIALiZATION CO~1t1AND, AFTER ISSUING THE COtlMAND, THE BPK72 
552 ; STATUS REG IS POLLED UNTIL AN OP-Cot1PLETE, 40H, IS READ OR THE 
553 ; TIl'lE OUT LOOP, COUNTER DECREliENTS TO ZERO, THIS COHtIAND MUST 
554 ; PRECEED ALL OTHER COMI'1ANDS AFTER POWERING UP THE BPK72, INBUBL 
555 ; RETURNS THE VALUE OF THE BPK72 5TATUS REG TO THE CFtLLING ROUTINE 
556 i VIA THE 8085"5 A REG, ONLY A STATUS OF 40H INDICATES A SliCCESSFUL 
557 i EXECUTION OF HIBUBL. 
S58 i 

559 PUBLIC INBUBL ; DECLARE PUBLIC FUNCTION 
560 I NBUBL: PUSH D i SAVE D-E REGS 
561 PUSH B i SAVE B-C REGS 
562 MVI B,40H i LOAD B REG= 49H, OP-COMPLETE 
563 CALL ABORT i CALL ABORT C0I111AND 
564 XRA B ; TEST STATUS= 4f)H, OP-COt1PLETE 
565 JNZ RETIN ; IF ZERO, OP-CONPLETE, CONTINUE 
566 POP B ; PARAMETRIC P.EGS STARTING ADDRESS IN REG B 
567 CALL INTPAR ; CALL INTPAR, LOAD PARAI1ETRIC REGS 
568 PUSH B i SAllE B-C REGS 
569 MYI 8., 40H ; LOAD B REG: 40H, OP-COI1PLETE 
570 LXI D,,0FFFFH; INITIALIZE TIt1E OUT LOOP COUNTER 
571 MVI A"l1H ; LOAD A REG= INITIALIZE Cot'1I1AN!) 
572 OUT PRTA01 i WRITE INITIALIZE CO~lMAND 
573 i CONTINUED ON NEXT PAGE 
574 $EJECT 
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ISIS-II 8080/8085 MACRO A5SEtlllLER, V3, 0 BPK72 PAGE 16 

LOG OBJ LINE SOURCE STATEt1ENT 

097A DSFF 575 BUSYIN: IN PRTA0i j "READ STATUS REG . 
097C 07 576 RlC ; TEST BUSY BIT= 1 
097D DA8A09 577 JC POLLIN ; IF BUSY= 1, POLL STATUS REG FOR 40H 
13980 18 578 [lex D ; DECREt-1ENT TIME OUT LOOP COUNTER 
0981 AF 579 XRA A ,; CLEAR A REG 
0982 82 580 ORA D ; TEST D REG= 00H 
e98~ 83 581 ORA E ,; TEST E REG= 00H 
0984 C27A09 582 JNZ BUSYIN j. IF NOT ZERO, CONTINUE POLLING THE INITIALIZE C0I1MAND 
0987 09709 583 JNP RETIN i mlE OUT ERROR, RETURfl 
098R DBFF 584 POLLIN: III PRTA01 ; REAr, STATUS REG 
e98c. AS 585 XRA B ; TEST STATUS= 40H, OP-CONPLETE 
9980 CA9709 586 JZ RETIN i IF OP-CONPLETE, JNP RETIN 
0990 is 587 DC~; D ; DECREt1ENT mfE OUT LOOP COLINTER 
0991 AF 588 XRA A ; CLEAR A REG 
0992 82 589 ORA D i TEST' D REG= 00H 
13993 83 590 ORA E ; TEST E REG= 00H 
0994 C28A09 591 JNZ POLLIN ;' IF NOT ZERO, CONTINUE POLLING' INITIALIZE COMNAND 
0997 C1 592 RETIN: POP B ; RESTORE B-C PEGS . 
0998 [li 593 POP D ; RESTORE D-"E' REGS 
13999 DBFF 594 IN PRTI101 ; 'READ STATUS REG 
0998 C9 595 RET ; RETURN TO CALL 

596 ; 
597; 
598 $EJECT 
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TIME OUT LOOP 

COUNTER 

ISSUE BUBBLE 
MEMORY INIT, 

COMMAND, 
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STATUS REG 

DECREMENT 
LOOP COUNTER 
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READ 7220 
STATUS REG 

DECREMENT 
LOOP COUNTER 

COMMENT: MINIMUM. TIN!E OUT !pOP ,COUNTER ~. 200MS 

Figure 19 •.. INBUBL 
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ISIS-II 8089/B0B5 I1ACRO A55E11BLER, 1,11 0 BPK72 PAGE 17 

LOC OBJ 

II99C C5 
099D D5 
999£ E5 
099F 3EBO 
09A1 D3FF 
99R303 
99R4 03 
99R5 IlA 
09A6 0610 
99A8 B0 
99A9 D3FE 
99fIB AF 
99RC D3F.F 
09AE 0640 
99B0 CDDes 
8983 AS 
0984 C2238A 

LINE SOURCE STATB1ENT 

688 ; 
681; FUNCTI ON: BOOTUP 
602; INPUTS: S-C REGS, STARTING ADDRESS OF PARAMETRIC REGS.IN RAM 
603 ; D-E REGS, STARTING AOORESS OF BOOT LOOP CODE iN RAI1 
604 i BPK72 STATUS REG 
605 i OUTPUTS: WRITE BUBBLE MEMOR't' BOOT LOOP 
606 ; A REG: BPK72 STATUS REG 
607 ; CALLS: FIFORS 
60S i . INTPAR 
609 ; DESTRO't'S: A, F IFS 
610 ; 
611; DESCRIPTION: WRITE BUBBLE MOOR't' BOOT LOOP 
612 i THIS ~UNCTION WILL WRITE THE BOOT LOOP CODE INTO THE· 7110 
613 ; BUBBLE HEMOR't'. THE D-E REGS PROVIDE THE ADDRESS TO THE FIRST 
614 ; OF FORTY CONTIGUOUS B'r'TES IN RAM THAT CONTAIN THE BOOT LOOP 
615 ; CODE. THE B-C REGS CONTAIN THE ADDRESS TO THE FIRST OF FIVE 
616 ; CONTIGUOUS i'IEI1ORY LOCATIONS ALSO IN RAM. THE DATA ADDRESSED 
617 i BY THE B-c REGS IS USED TO LOA!) THE PARAHETRIC.· REGS .. 
618 ; NOTE THAT THE PARAf1ETRIC ENABLE REG WRITE BOOT' LOOP 
619 i BIT IS AUTotlATICALL't' SET AND A FORT't'-FIRST BYTE OF ZERO 
620 i IS WRITTEN TO THE FIFO DATA BUfFER TO AIlOID A TIMII-li ERROR 
621 ; BEFORE A RETURN IS EXECUTED, THE PARAMETRIC ENABLE REG. IS 
622 i RESTORED TO ITS VALUE PRIOR TO CALLING BOOTIJP. BOOTIJP RETURNS 
623 i THE VALUE OF THE BPK72· STATUS REG TO . THE CALLING ROUTINE VIA 
624 .; THE 8085'5 A REG.ONL~ A STATUS OF 40H OR 42H INDICATES 
625 ; . A SUCCESSFUL EXECUTION OF BOOTUP . 

. 626 i' 

627 . PUBLIC SOOTIJP i DECLARE PUBLIC FUNCTION 
628 BOOTuP: pusH B . i SAVE B-C REGS 
629 PUSH D ; SAVE' D-E REGS 
638 PUSH H ; SAVE H-l REGS , , . , 
631 . MYI A,OOH; LOAD A REG: 0DH" 7220 RAe ENABLE REG AoDRESS 

. 632 OUT PRTA01 i WRITE 7220 RAe WITH ENABLE REG ADDRESS 
633 INX B 
634 INX. B 
635 LDAX B . 
636 MYI B,10H 
637 ORA, B 
638 OUT PRTAOO 
639 XRA A 
648 OUT PRTA01 
641 MYI 
642 CALL 
643 XRA 
644 JNZ 
645 

, 64i? $EJECT 

B,40H 
FIFORS 
B 
RETBT 

i INCREfolENT B-c REGS TO ENABLE REG RAM A!)DRESS 
; .LOAD.A REG= ENABLE REG FROH RAH 
. ; LOAD S REG: BOOT LOOP ENABLE MASK '. 
; SET BOOT LOOP ENABLE BIT 
i WRITE ENABLE REG 
; CLEAR A REG 
j LOAD 7220 RAC WITH FIFO DATA. BUFFER ADDRESS 
i LOAD B REG: 4011, OP-CQHPLETE 
j CALL FIFO RESET 
i TEST STATUS= 4BH, OP-COHPLETE 
i IF NOT ZERO, ERROR, JMP RETBT ' 
) CONTINUED. ON NEXTPAGE 
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ISIS-II 8989/6085 MACRO ASSEl'IBLER, V10 BPK72 PAGE 16 

lOC OBJ LINE SOURCE STATEMENT 

09B7 0E28 647 MVI C,2BH ; lOAD C REG= 2BH, BYTE COUNTER: 40 DECIHAL 
89B9 3EFF 648 MIII A,0FFH ; lOAD A REG= FFH 
09BB D3FE 649 ALlFFS: OUT PRTAOO ; WRITE A REG INTO FIFO DATA BUFFER 
09BD 0D 650 DCR C ; DECRE~1ENT BYTE COUNTER 
09BE C2BB89 651 JHZ ALLFFS ; IF BYTE COUNTER: ZERO, CONTINUE 
09C1 21FFFF 652 LXI H, 0FFFFH; INITIALIZE TIME OUT lOOP COUNTER 
89C43E16 653 MVI A,~ ; lOAD A REG: WRITE BOOT lOOP REG CortlAND 
09C6 D3FF 654 OUT PRTA01 ; WRITE, WRITE BOOT lOOP REG COt1MAND 
09C8DBFF 655 BUSI'B: IN PRTA01 ,; READ· STATUS REG 
09CA 07 656 RlC ; TEST BUSY BIT= 1 
09CB DAD889 657 JC POllBR ; IF .BUSY= 1, POLL STATUS REG FOR 48H 
09CE 2B 658 DCX H ; DECREMENT TIME OUT lOOP COUNTER 
09CF AF 659 XRA . A ; CLEAR A REG 
0900 B4 660 ORA H ; TEST H REG= 0eH 
09D1 85 661 ORA • l ; TEST l REG= 00H 
09D2 C2C8S9 662 JHZ BU5'r'B ; IF NOT ZERO, CONTINUE POLlING WRBLRS Cot11AND 
09D5 C3238A 663 Jt1P RETBT ; TIME OUT ERROR, RETURN 
09D8 DBFF 664 POLLBR: IN PRTA01 ; READ STATUS REG 
09DA AS 665 XRA B ; TEST STATUS= 48H 
090B CAES!l9 666 jZ CONT ; IF ZERO, CONTINUE, OP-COI'IPLETE 
09DE 2B 667 DCX H ; DECREMENT mIE OUT lOOP COUNTER 
09DF AF 668 XRA A ; CLEAR A REG 
09E0 B4 669 ORA H .; TEST H REG: !l0H 
09E1 B5 670 ORA l . ; TEST l REG: 00H 
09E2 CA238A 671 JZ RETBT ) IF ZERO, TIME OUT, ERROR 
B9E5 C3D899 672 JHP POllBR ; CONTINUE POLLING WRBLRS ·COHt1AND 

673 ; CONTINUED ON NEXT PAGE 
674 $EJECT 
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1515-I I S080/8085 MACRO ASSEMBLER., III 0 BPK72 PAGE 19 

LOC OBJ LINE SOURCE STATEMENT 

09E8 CDB08 
09ES A8 
09EC C22313A 
09EF 0E28 
09F11A 
09F211 
.39F:; D1FE 
09F5 tID 
09F6 C2F109 
09F9 AF 
09FA C'1FE 
09FC 2iFFFF 
09FF 0EFD 
0A01 3E1? 
0A0} D3FF 
eR05 DBFF 
0RB? 07 
0A08 DA150A 
0A13B 28 
0A0C AF 
0A0D 84 
13R0E 85 
0A0F C2050A 
0A120230R 
ORi5 DBFF 
(lAi7 Ai 
0A1S AS 
0A19 CADOR 
eAlC 2B 
0AlD AF 
eRiE 84 
(lAiF 85 
00213 C2i50A 
€IRD El 
13R24 D1 
0A25 C1 
13A26 W0008 
0A29 [JBFF 
OA28 (:9 

675 CONT: 
676 
677 

CALL 
;~RA 

JNZ 
678 wn 
679 BLCODE: LDAX 
680 INX 
681 OUT 
682 DCR 
683 
684 
685 

JNZ 
XRA 
OUT 

686 LXI 
687 t'lVI 
688 11111 
689 OUT 
690 BUS','Bt.': IN 
691 RLC 
692 SC 
693: DCX 
694 ;~RA 

695 ORA 
696 ORA 
697 1HZ 
698 JHP 
699 POLLBL: IN 
700 ANA 
701 XRR 
702 JZ 
10:; DCX 
704 ;~RA 

705 ORA 
706 ORA 
707 JNZ 
708 REiBT: POP 
709 POP 
710 POP 
711 CALL 
712 IN 
IE RET 
714; 

716 , 
717 $EJECT 

FIFORS CALL FIFO RESET 
B TEST STATUS= 40H 
RETBT IF NOT ZERO, ERROR, Jt'lP RETBT 
C, 28H LOAr, C REG= 28H, BYTE COUNTER= 40 DEC I MAL 
r, ; LOAD A REG FRot'l D REG ADDRESS 
D INCREMENT D REG TO THE Nm ADDRESS 
PRTAee ; vlRHE BOOT LOOP CODE INTO FIFO DATA BUFFER 
C DECREflENT BYTE COUNTER 
BLCODE IF NOT ZERO, JflP BLCODE 
A CLEAR A REG 
PRTA00 ; vlRITE 41ST BYTE OF ZERO INTO FIFO DATA BUFFER 
H, 0FFFFH; LORC' TH1E OUT LOOP COUNTER 
C, 0FDH ; t1RSK, NASK Our PARm' BIT 
A,17H LOA[) A REG= WRITE 800T LOOP COMMAND 
PRTA01 ; WRITE; WRITE BOOT LOOP cot-U'lAND . 
PRTAI3i REAr, STATUS REG 

POLLBL 
H 
A 
H 
L 
BUSYBL 
RETBT 
PRTA01 
C 
B 
RETBT 
H 
A 
H 
L 
POLLBL 
H 
D 
B 
INTPAR 

; TEST BUSY BIT = 1 
IF BUSY=1, POLL STATUS REG FOR OP-COI'1PLETE 
r,ECREflENT TIME OUT LOOP COUNTER 
CLEAR A REG 
TEST H REG= 00H 

; TEST· L REG= 00H 
; IF NOT ZERO., CONTINUE POLL ING THE WRBL COMMAND 
; TI NE OUT ERROR, RETURN 

READ STATUS REG 
RESET BIT 1, PARITI-' BIT 
TEST STATUS= 40H OR 42H, OP-CO~lPLETE 

; IF ZERO, CONTINUE, OP-COMPLETE 
; DEeREr-lENT W1E OUT LOOP COIJNTER 
; CLEAR A REG I 

TEST H REG= 00H 
TEST L REG= 00H 

; COmINlIE POLLING WRITE BOOT LOOP COf1t'lAND 
RESTORE H-L REGS 
RESTORE D-E REGS 
RESTORE 8-C REGS 
CALL INTPAR.. LOAD iHE PARAMETRIC REGS 

PRTA01 ; REAC, STATUS REG 
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Figure 20. BOOTUP 
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BYTE COUNTER" 

40 DECIMAL, 
, 28H 

DECREMENT 
BYTE COUNTER 

READ 7220 
STATUS REG 

DECREMENT 
LOOP COUNTER 
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DECREMENT 
LOOP COUNTER 

READ 7220 
STATUS REG 

COMMENT: MINIMUM TIME OUT LOOP COUNTER ~ lOOMS 

Figure 20 (Con't). BOOTUP 
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ISIS-I I S0S0/S0S5 MACRO ASSEl1BLER, V3. 0 BPK72 PAGE 20 

LOC OBJ 

002C C5 
0A2D 1)5 
6A2E E5 
0A2F 0640 
0031 eE28 
€lA33 COEes 
0A36 AS 
0A37 C26A0A 
0A3A 134 
0A3B 21FFFF 
0A3E 3E18 
0A40 D3FF 
0A42 DBFF 
flA44 07 
0A45 DA52flA 
0A48 28 
0A49 AF 
0A4A B4 
004B B5 
0A4C C2420A 
0A4F C36A0A 

LINE SOURCE STATEl1EtlT 

718 ; *****************************-_******-******-___ _ 
719 ; 
720; FUNCTI ON: RDBOOT 
721 i INPUTS: D-E REGS, STARTING ADDRESS IN RAM 
722 ; BPK72 STATUS REG 
723 ; READ BUBBLE ~1EHORY BOOT LOOP 
724 ; OUTPUTS: COPY BUBBLE ~IEHORY BOOT LOOP TO RAM 
725 .; A REG= BPK72 STATUS REG 
726 ; CALLS: FIFORS 
727 ; DESTROYS: A, F IFS 
728 ;" 
729 i DESCRIPTION: READ BUBBLE MEt'lORY BOOT LOOP 
730 i THE D-E REGS CONTAIN THE STARTING ADDRESS TO THE FIRST OF 40 
731 .; CONTIGUOUS MEMORY LOCATIONS IN RAM THAT WILL BE .LOADED WITH 
732 ; A COPY OF THE BOOT LOOP CODE. RDBODT RETURNS THE VALUE OF THE 
7:53 ; BPK72 STATUS REG TO THE CALLING ROUTINE lilA THE 8085'S A REG. 
?34 ; ONLY A STATUS OF 40H INDICATES A SUCCESSFUL EXECUTION OF RDBOOr. 
735 i 

PUBLIC 
737 RDBODT: PUSH 
738 PUSH 
m PUSH 
740 HVI 
741 HVI 
742 CALL 
743 XRA 
744 ..TNZ 
745 INR 
746 LXI 
747 tiVI 
748 OUT 
749 BUSYRB: IN 
750 RLC 
751 JC 
752 Dex 
753 ;~RA 

754 ORA 
755 ORA 
756 JNZ 
757 JMP 
758 
759 $EJECT 

RDBOOT ; DECLARE PUBLIC FUNCTION 
B i SAllE B-C REGS 
D i SAVE D-E REGS 
H ; SAVE H-L REGS 
B, 40H ; LOAD B REG= 4aH, OP-COMPLETE . 
C, 28H ; LOAD C REG= 28H, BYTE COUNTER= 40 DECIMAL 
FIFORS ; CALL FIFO RESET 
B .; TEST STATUS: 401-\, OP-COMPLETE 
RETRDB ; I F NOT ZERO, ERROR, JMP RETRDB 
B ;. B REG= 41H, OP-COMPLETE, FIFO FULL 
H, BFFFFH; INITIALIZE TIME OUT LOOP COUNTER 
A, iBH .; LOAD A REG= READ BOOT LOOP COI'1MAOO 
PRTAI31; WRITE, READ BOOT LOOP COt-lMAOO 
PRTAOl ; READ STATUS REG 

; TEST BUSY BIT= 1 
BTLPRD i IF BUSY= 1.. POLL STATUS REG FOR 41H 
H i DECREt1ENT TIME OUT LOOP COUNTER 
A i CLEAR A REG 
H ; TEST H REG= OOH 
L ; TEST L REG= BaH 
BUSYRB ; IF NOT ZERO, CONTINUE POLLING RDBL COMMAND 
RETRDB .; TIME OUT ERROR, RETURN 

; CoNTINUED ON NEXT PAGE 
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1515-I I 8080/8085 I1ACRO A55El'1BLER.. V3. 0 8PK72 PAGE 21, 

LOG 08J LINE SOURCE STATEilENT 

0A52 DBFF 76@ BTLPR!): IN PRTA01 .: READ STATUS REG 
BA54 A8 761 XRA B .: TEST STATUS= 41H, OP-COtlPLETE.. FiFO FULL 
BA55 CA620A 762 J2 FIFORD .: IF ZERO, JNP TO FIFO READ 
BA5S 28 76:S DCX H i DECREI'lENT TINE OUT LOOP COUNTER 
0A59 AF 764 XRA A i CLEAR A REG 
BA5A B4 765 ORA H i TEST H REG= 0aH 
BA5B B5 766 ORA L .: TEST L REG= 00H 
eAse CA6A0A 767 12 RETRDB ; IF ZERO, TItlE OUT, ERROR 
BA5F C:£520A 768 Jt'lP BTLPRD ; CONTINUE POLLING RDBL CONI1AND 
8A62 DBFE 769 FIFORD: IN PRTA00 .: READ FIFO DATA BUFFER 
0A64 12 770 STA:~ D ; WRITE RAt'l AT ADDRESS IN D REG 
0A65 D 771 WX D ,: INCREMENT D REG TO NEXT RAM ADDRESS 
0A66 aD 772 OCR C ; DECRENENT B','TE COUNTER 
8A67 C2620A 773 JNZ FIFORD .: IF NOT ZERO, J~lP FIFO REA[) . 
0A6A DBFF 774 RETRDB: IN PRIA01 '.: READ STATLIS REG 
SA6e E1 775 POP H ,: RESTORE H-L REGS 
8R6D D1 776 POP D ; RESTORE D-E REGS 
0A6E C1 777 POP B RESTORE B-C REGS 
0A6F C9 778 RET i RETURN TO CALL 

779 i 

780 $EJECT 
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READ FIFO 
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COMMENT: MINIMUM TIME OUT LOOP COUNTER ~ 200MS 

Figure 21. RDBOOT 
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ISIS-II 888B/8985!1ACRO ASSEI1BLER,\l10 BPK72 PAGE 22 

LDC OBJ 

BA79 C5 
BA71 DS 
BA72 9640 
BA74 BE28 
BA76 C01398 
BA79 AS 
BA7A C28S0A 
BA7D 1A 
BA7E D3FE 
0A89 13 
BA81 eo 
BA82 C270BA 
BABS D1 
BAB6 C1 
0A87 DBFF 
9AB9 C9 

LINE SOURCE STATEMENT 

781 ;*-******-------**~_ 
782 ; 
783 ; FUNCTION: WRFIFO 
784; INPUTS: O-E REGS, STARTING ADDRESS OF DATA IN RAM 
7BS ; BPK72 STATUS REG 
786 ; OUTPUTS: WRITE 40 BYTES IN THE BPK72 FIFO DATA BUFFER 
787 ; A REG: BPK72 STATUS REG 
7BB ; CALLS: FIFORS 
7B9 ; OESTROYS: A, F IFS 
790 ; 
791 ; DESCRIPTION: WRITE 7229 FIFO DATA BUFFER . 
792 ; THE D-E REGS PROYIDE THE ADDRESS TO THE FIRST OF 40 CONTIGUOUS 
m j BYTES IN RAM rHAT CONTAIN DATA TO BE LOADED INTO THE BPK72 FIFO 
794 j DATA BUFFER. WRFIFO WILL TRANSFER THE DATA FROI1 RAM TO THE FIFO 
795 ; DATA BUFFER. WRFIFO RETURNS- THE VALUE OF THE BPK72 STATUS REG 
796 j TO THE CALLING ROUTINE VIA THE 8085'5 A REG. ON!.. Y A STATUS OF 
797 j . 41H OR 43H INDICATES A SUCCESSFUL EXECliTION OF WRFIFO.·. 
798 j 

799 PUBLIC WRFIFO 
. . see WRFIFO: PUSH B 

801 • PUSH 0 
802 l'1li1 B,40H 
803 MIll· C, 2BH 
804 CALL FIFORS 
805 .. XRA B 
806 JNZ· RETI.JF 
B07 INFIFO: LOAX 0 
888.·OUT PRTAOO 
~9INX 0 
810. OCR C 
811 JNZ INFIFO 
812 RETWF: POP 0 
813 POP B 
B14 IN PRTA01 
815 .. RET 
816 ; 
B17 ; 
81B j 

B19 $EJECT 

; DECLARE PUBLIC FUNCTION 
; SAVE B-C REGS 
; SAVE D-E REGS 
.; LOAD B REG: 400, OP-COI1PLElE 
; LOAD C REG: 2BH, INITIALIZE LOOP COUNTER 
; .cALL FIFORS, WRITE FIFO RESET COItIAND 
; TEST FOR STATUS REG: 401-1, OP-COMPLETE 
; IF NOT zERo, FIFO ERROR, Ji'P RETWF . 
; LOAD A REG FROI1 D-:-E REG ADDRESS 
jWRlTE A REG TO 7220 FIFO DATA· BUFFER 
; INCREMENT D-E REGS TO NEXT ADDRESS IN RAH 
i DECREMENT LOOP COUNTER ' . 
j IF LOOP: COUNTER NOT ZERO, Jt1PINFIFO 
; . RESTORE D-E REGS 
; RESTORE B-C REGS 
; READ STATUS REG 
; RETURN TO CALL 

. ;., 
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INITIALIZE 
LOOP COUNTER ~ 
40 DECIMAL, 2BH 

WRITE FIFO 
1 BYTEXFER 

DECREMENT 
LOOP COUNTER 

READ 7220 
STATUS REG. 

Figure 22. WRFIFO 
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1515-II 81380/8085 MACRO ASSEMBLER, 113. 13 BPK72 PAGE n 

LOC OBJ 

aA8A C5 
0ASB 05 
BA8C eE2S 
BA8E OBFE 
SA90 12 
0A9113 
0A92 eo 
0fl93 C28EeA 
0A96 01 
BA97 C1 
BA98 OBFF 
0A9A C9 

LINE SOURCE STATEMENT . 

8213 ; ******************************"''''*****************-***************** 
821 ; 
822 ; FUNCTION: RDFIFO 
823; INPUTS: DoE REGS STARTING ADDRESS IN RAM 
824 ; BPK72 STATUS REG 
825 ; READ 40 BYTES OF DATA FROM BPK72 FIFO DATA BUFFER 
826 ; OUTPUTS: TRANSFER FIFO DATA BUFFER TO RAM 
827 ; A REG= BPK72 STATUS REG 
828 ; CAllS: NONE 
829 ; DESTROI'S: A, F IFS 
830.; 
831 .; DESCRIPTION: READ 7220 FIFO DATA BUFFER 
832 ; THE D-E REGS CONTAIN THE ADDRESS TO THE FIRST OF 40 CONTIGUOUS 
833 ; BYTES IN RAN THAT WILL BE LOADED flITH THE CONTENTS OF THE BPK72 
834 ; FIFO DATA BUFFER. RDFIFO WILL TRANSFER THE DATA FRot1 THE FIFO DATA 
835; BUFFER TO RAM. RDFIFO RETURNS THE \/AWE OF THE BPI<.72 STATUS REG 
836 ; TO THE CALLING ROUTINE lilA THE 8085'5 A REG. ONLY A STATUS OF 40H 
837 ; OR 42H INDICATES A SUCCESSFUL EXECUTION OF RDFIFO. 
838. ; 
839 PUBLIC R[fIFO 
8413 RDFIFO: PUSH B 
841 PUSH D 
842 ~rv I c, 28H 
843 OUTFIF: IN PRTA00 
844 STAX D 
845 INX D 
846 [)CR 
847 
848 
849 
850 
851 
852 ; 
853 ; 
854 $EJECT 

JNZ 
POP 
POP 
IN 
RET 

i" 

OUTFIF 
D 
B 
PRTAe1 

; . DECLARE PUBLIC FUNCTION 
; SAvE B-C REGS 
; SAVE D-E REGS 
; LOAD C REG= 28H,· INITIALIZE LOOP COUNTER 
; LOAD A. REG WITH. ONE BYTE FROM FIFO DATA BUFFER 
; LOAD A REG IN D-E REG ADDRESS 
.; INCPEt1ENT D-E REGS TO NEXT ADDRESS 
.; DECR~lENT LOOP COUNTER 
; IF LOOP COUNTER NOT ZERO, JMP OUTFIF 
; RESTORE D-E REGS 
; RESTORE B-C REGS 
i READ STATUS REG . 
; RETURN TO CALL 
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C ENTER ) 
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NO 

t 
INITIALIZE 

LOOP COUNTER = 
40 DECIMAL; 28H 

READ FIFO 
1 BYTE XFER 

DECREMENT 
L.qoP COUNTER 

READ 7220 
STATUS REG. 

Figure 23. RDFIFO 
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ISIS-II 80801B1l85 !'IACRO AS5EI1BLER, Vl 0 BPK72 PAGE 24 

LOC OBJ 

BA9B C5 
BA9C E5 
BA9D 8641 
IlA9F IilEFD 
1lAA1 21FFFF 
0AA4 CD7ellA 
IilAA? Al 
0AA8 AS 
0AA9 C2CE0A 
BAAC 05 
0AAD 3E16 
IilAAF D3FF 
0ABl DBFF 
0AB307 
0AB4 DAC1BA 
IlAB7 2B 
0AB8 AF 
eAB9 B4 
eABA B5 
IilABB C2B10A 
BABE GCE0A 
0ACl DBFF 
eRC3 AS 
eAC4 CACEIlA 
0AC7 2B 
IilAC8 AF 
0Ae9 B4 
BAeA B5 
BACB C2Cl0A 
0RCE E1 
BACF Cl 
8AD0DBFF 
8AD2 C9 

LINE SOURCE STATEMENT 

855 i--___ ******* ___ *** __ * ___ _ 
856 ; 
857 ; FUNCTION: WRBLRS 
858; INPUTS: D-EREGS, STARTI~ ADDRESS OF DATA IN RAM 
859 i BPK72 STATUS REG 
860 ,; OUTPUTS: WRITE BUBBLE ~RY BOOT LOOP REGISTERS COI'II'IAND 
861 i A REG= BPK72 STATUS REG 
862 i CALLS: WRFIFO 
863 ; D~IROYS: A, F lFS 
864 i 

865; DESCRIPTION: WRITE 7242 BOOT, LOOP REGISTERS 
866 i THE D-E REGS PROYIDE THE ADDRESS TO THE FIRST OF 48 CONTIGUOUS 
867 ; MEMORY LOCATIONS IN RAM THAT CONTAIN DATA TO BE LOADED INTO 
868 ; THE 7242, FORI'IAmR SENSE AHPLIFIER~BooT uiOP REGISTERS. 
869 ; WRBLR5 WILL TRANSFER THE DATA FROM RAM TO THE BOOT LOOP 
870 ; REGISTERS. WRBLRS RETURNS THE VALUE OF THE BPK72 STATUS REG, 
871 ; TO THE CALLING ROUTINE VIA THE 80SS'S A REG. ONLY A STATUS OF 
972 ; 40H INDICATES A SUCCESSFUL EXECUTION OF WRBLRS. 
873 ; 
874 PUBLIC WRBLRS ; DECLARE PUBLIC FUNCTION 
875 HRBLR5: PUSH B i SAVE B-C REGS 
876 PUSH H ; SAVE H-L REGS 
877 MYI B,41H ; LOAD B REG= 41H, OP-COHPLETE. FIFO FULL 
878 MVI C,0FDH .; MASK, MASK OUT PARITY BIT 
879 LXI H,0FFFFH; INITIALIZE TIME OUT LOOP COUNTER 
880 CALL WRFIFO ; CALL WRITE FIFO DATA BUFFER 
881 ANA C ;, RESET BIT i., PARITY BIT 
882 XRA B : ; TESTSTATUS= 41H OR 43H, OP-COMPLETE. FIFO FULL 
883 JNZ RETWBL ;' IF NOT ZERO, ERROR, JMP RETWBL 
884 DCR B ; B REG= 4eH, OP-C.oMPLETE 
885 MYI A,16H i LOAD A REG: WRITE BOOT LOOP REG COMI'IAND 
8B6 OUT PRTA01 ;, WRITE, WRITE BOOT LOOP REG COMI'IftID 
887 B5YWBL: IN PRTA01 i READ STATUS REG 
888 RLC ; TEST BUSY BIT= 1 
889 JC POU.IBL ; IF BUSY= 1, POLL STATUS REG FOR 4eH 
890 DCX H ; DECREl'lENI TIME OUT LOOP COUNTER 
891 XRA A ; CLEAR A REG 
892 ORA H ; ,TE5T H REG= 0aH 
893 ORA L ; TEST L REG= eaH 
894 .TNZ BSYWBL ; IF NOT ZERO, CONTINUE POLLING WRBLR COItIAND 
895 Jf1P RETWBL i TIME OUT ERROR, RETURN 
896 POLWBL: IN PRTAB1 ; READ STATUS REG 
89? XRA B ; TEST STATUS REG= 40H, OP-coI'!PLETE 
898 JZ RETWBL i IF ZERO, OP-COHPLEiE, Jt1P RETWBL 
899 DCX H i DECRE~lENT TIME OUT LOOP COUNTER 
900 X~.A A ; CLEAR A REG 
901 ORA H ; TEST H REG= BaH 
982 ORA L i' TEST L REG= 00H 
983 JNZ POLWBL ; IF NOT ZERO, CONTINUE POLLING WRBLR COItIANi) 

9134 RETWBL: POP H ,i RESTORE H-L REGS 
985 POP B ,; RESTORE 8-C REGS 
9% IN PRTA01 ,i READ STATLIS REG 
907 RET ; RETURN TO CALL 
988 $EJECT 
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LOC 08J 

0ADJ C5 
0AD4 E5 
0AD506C1 
0AD7 21FFFF 
0ADA JEi5 
0ADC D3FF 
BADE DBFF 
0AE007 
0AE1 DAEE0A 
BAE4 28 
0AE5 AF 
0AE6 B4 
0AE? B-S 
0AES C2DE0A 
0AES CJ010B 
0AEE DBFF 
BAF0 A8 
BAn CAFE0A 
0AF4 2B 
0AFS AF 
0AF6 B4 
0AF7 B5 
0AFS CA910B 
0AFB C3EE0A . 
0AFE CD8A0A 
0801 El 
0B02 C1 
0803'DBFF .. ' 
0B05 C9 

LINE SOURCE STATEMENT 

909 ;*****----**-****-*************** . 
910 ; 
911; FUNCTION: RDBLRS 
912; INPUTS: D-E REGS, STARTING ADDRESS IN RAM 
913 ) BPK72 STATUS· REG 
914 ; READ DATA FROI1 7242 BOOT LOOP REGISTERS ' 
915; OUTPUTS: TRANSFER BOOT LOCf REGISTER DATA TO RAM 
.916 ; A REG= BPK72 STATUS REG 
917 ; CALLS: RDFIFO 
918 ; DESTROYS: A, F IFS 
919 ; 
920; DESCRIPTION: REAl) 7242 BOOT Loop REGISTERS 
921 ; THE D-E REGS CONTAIN THE ADDRESS TO ~ FJRSrOF 49 COOTIGlIOUS 
922 ; MEMORY LOCATIONS IN RAt! TO BE LOADED WITH. THE CONTENTS OF tHE 
923 ; 7242, FORtlATTER SENSE AMPLIFIER,. BOOT LOOP REGIsTERs. RDBLRS 
924 ; WILL COPY THE CONTENTS OF THE BOOT, LOOP REGISTERS TO RfII'l 
925 ; RDBLRS RETURNS THE VALUE OF' THE BPK72 STATUS· ~EG TO THE 
926 ; CALLING ROUTINEYIA THE 8085'S A REG. ONL'r'; A STATUS OF 400 
927 ; INDICATES, A SUccESSFUL EXECUTION OF RDBLRS. 
m; , . 
m PUBLIC ~RS ; DECLARE PUBLIC FuNCTION ; 
930 RDBLRS: PUSH B, ; SAVE' B-C REGS ,. . . . 
931 PUSH ~ . j SAYE H-L REGS 
932 HY( B; OCiH; LOAD B REG:, CiH, ;Cf-coKPi.ETE; FIFO·FULL )22 BYTES (BUSY BIT=1) 
9J3 LXI , H,0FFFFHi INTIALIZE TIME buT LOOP COUNTER .; 
934 MY!.. i A, 1~. i. LOAD.A REG: R~ BOOTLOOP REGS cat1AND 
935 OUT PRTA01 i WRITE THE READ BOOT LOOP REGS COI'IMANO 
936 BSYRBL: )N ,'.. PRTftB1,;; READ. STATUS REG·' , 
937 RLC i TEST BUSY BIT= 1 ., . 
938 JC POLRBL· i· IF B!JSY=. L POlL STATUS REG FOR C1~ 
939 Dex Ii ; DECREMENT TIME OUT LOOP COUNTER· . 
940 XRA A·,· ; CLEAR A REG . .' 
941 ORA'· 'H .; TEST H REG: 00H • 
942 ORA L' . i TEST L REG= BaH 
943 JNZ BSI'RBL; IF NOT ZERO, CONTINUE ,POLLING REAl) BOOT LOOP REG COIf1AND 
944 JMP RETRBL;' TIME (JfJTERROR, RETURN· 
945 POLRBL: IN PRTA01 i READ sniTUS REG 
946 XRA B ' . j TEST STATUS= C1H, OP-COI'PLETE. FIFO FUlL 
947 JZ.. ··CALLRD·; IF ZERO, OP-COI'PLETE, JHP CALLRD 
948 . OCX H· . ; DECREMENT TIME OUT LOOP COUNTER 
949 XRA A ; CLEAR A REG 
950 ORA H ; TEST H REG: 00H 
951 ORA L .; TEST L REG: 001l' 
952 JZ RETRBL; IF ZERO, ERROR, JI'P RETRsL 
953 1MP POLRBL; CONTINUE POLLING REAl) BOOT LOOP REG COI1I1AND 
954 CALLRD: CALL RDF IFO ; "cALL READ FIFO 
955 RETRBL: POP H ; RESTORE H-L REGS 
956 POP B ; RESTORE B-C REGS 
957 ·'IN· PRTA01 ; READ STATUS REG 
958 RET'; RETURN TO' CALL ' " 
959 $EJECT 
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1515-II 8089/8085 MACRO A5SEI'1BLER, V3. 0 BPK72 PAGE 26 

LOC OB.I 

0096 05 
0097 C5 
ooes 0640 
000A llFFFF 
000D 3E1E 
0B0F D3FF 
llBll DBFF 
0013 07 
0014 DA2100 
0017 IB 
0B18 AF 
13B19 B2 
!lBiA B3 
llB18 C211llB 
BBiE C32EIilB 
0021 DBFF 
llB23 A8 
13B24 CA2EllB 
0027 18 
llB28 AF 
0029 B2 
BB2A B3 
llB2B C2210B 
BB2E.C1 
0B2F D1 
llB39 DBFF 
0032 C9 

LINE SOURCE· STATBiENT 

960 ; ***********************_**_******************************* 
961; 
962 ; FUNCTI ON: MB~IPRG 

963; INPUTS: BPK72 STATUS REG 
964 ; OUTPUTS: ISSUE MBN PURGE COt1l'lAND 
965 i A REG= BPK72 STATUS REG 
966; CALLS: NONE 
967 ; DESTROYS: A, F IFS 
968 i 

969 i DESCRIPTION: NBM PURGE COMMAND 
970 iAN NB~I PURGE COMMAND IS ISSUED TO THE BPK72. AFTER ISSUING THE 
971 ; CO~lNAND, THE BPK72 STATUS REG IS POLLED UNTIL AN OP-COt1PLETE 
972 ; 40H, HAS BEEN READ OR THE.· TI ME OUT LOOP COUNTER DECREMENTS 
973 " TO ZERO, ~lBI'1PRG RETURNS THE VALUE OF. THE BPK72 STATUS REG TO 
974 ; THE CALLING ROUTINE VIA THE80BS'S A REG, ONLY A STATUs OF 40H 
975 ; INDICATES A SUCCESSFUL EXECUTION OF NBNPRG, 
976 ; 
977 . PUBLIC 
978 MBNPRG: PUSH 
979 . PUSH 

. 989 MVI 
981 LXI 
982 Mill 
983 WT 
984 BSYNBM: IN 
985 RLC 
986 .IC 
987 [lCX 
988 ~RA 
989 ORA 
990 ORA 
991 JNZ 
992 .IMP 
993 POLMSM: IN 
994 XRA 
995 .IZ 
996 OCX 
997 XRA 
998 ORA 
999 ORA 

100e . .INZ 
1001 RETMBM: POP 
18132 POP 
1003 IN 
1004 ' RET 
1005 $E.IECT 

MBMPRG i' DECLARE PUBLIC FUNCTION 
D i SAVE D~E REGS 
B· , ; SAVE B-C REGS 
B, 41lH i LOAD B REG= 48H; OP-COMPLETE 
D, eFFFFHi INITIALIZE TIME OUT LOop COUNTER 
A, iEH i LOAD A. REG= . MBM PURGE COI1I1AND 
PRTA81 i WRITE MBM PURGE COMMAND 
PRTA01 ',; READ STATUS REG 

i TEST BUSY, BIT: 1 
POLMBM ; IF BUSY= 1, POLL STATUS REG FOR 40H 
D ; DECREl'1ENT TIMEOUT LOOP COUNTER 
A ,; CLEAR A REG 
D ; TEST D REG=8!lH 
E i TEST E REG=' 00H 
BSYNBM ,; IF NOT ZERO, CONTINUE POLLING THE MBMPRG COMMAND 
RETNBM ; TIME OUT ERROR, RETURN 
PRTA01 ; READ STATUS REG 
B _ ; TEST 5TATUS= 4!lH, OP-COMPLETE 
RETMBN ; IF OP-COMPLETE,JI'IP RmlBM 
D ; DECREl'lENT TIME out LOOP COUNTER 
A i CLEAR A REG 
D ' ; TEST D REG= eeH 
E ; TEST E REG= 0aH 
POLNBt1 ; IF NOT ZERO, CONTINUE· POLLING' MBI'! PURGE COMI'IAND 
B ; RESTORE B-C REGS 
D i RESTORE D-E REGS 
PRTA01 ,; READ STATUS REG 

; RETURN TO CALL 



INITIALIZE 
TIMEOUT 

LOOP COUNTER 

ISSUE 
MBM PURGE 
COMMAND 

READ 7220 . 
STATUS. REG 

DECREMENT 
TIMEOUT 

LOOP COUNTER 

AP-150 

READ 7220 
STATUS REG 

DECREMENT 
TIMEOUT 

LOOP COUNTER 

READ 7220 
STATUS REG 

COMMENT: MINIMUM TIME OUT LOOP COUNTER ~ 1501'S. 

Figure 26. MBMPRG 

6·147 



AP-150 

1515-II 8080/0085 HACRO ASSEI1BLER, 113. 0 . Bf'K72 PAGE 27 

LOC OBJ LINE SOURCE STATB1ENT 

1006 i 

1007 ENCl 

PUBLIC SYMBOLS 
ABORT A 0SDE BOOTUP A 999C mORS A 0813 INBUBL A 0961 MBMPRG A 0806 RDBLR5 A IlADl RDBOOT A 0A2C 
RDBUBL A 0916 RDFIFO A 0ABA WRBLRS A oo9B WRBUBL A 0908 WRFIFO A 0070 

EXTERNAL 51'NBOLS 

USER 5'r'I1BOLS 
ABORT A 08DE 
BTLPRD. A 0AS2 
BUSI'RD A 08AD 
FIFOR5 A 0813 
LOOPRD A 994F 
POLLA A 08F9 
POU1BN A 0821 
RDBUBL A 0936 
RETMBM A BB2E 
RFIFO A 08De 

ALLFFS A 098B 
BUSYA A 08E9 
BU5YWR A 0873 
FINSHR A 0800 
LOOPWR A 13924 
POLLBL A BA1S 
POLRBL A OOEE 
RDFIFO A 0ABA 

.. RETRBL A 0801 
• WFIFO A 0896 

ASSEt1BL'r' COMPLETE, NO ERRORS 

BLCODE A 99F1 
BUSI'B A e9C8 
B'r'TCNT A 0840 
FINSHW A 08A1 
MBMPRG A 0B136 
POLlBR A 0900 
POLWBl A ooCi 
READ. A 08A4 
RETRD A B95C 
WPBLRS A 0A9B 

. BOOTUP A 099C 
BUSI'BLA 0A05 
CALLRD A 0AFE 
INBUBL A 0961 
MULT A 0852 
POlLFR A 082E 
PRTAOO A 00FE 
RETA A 13906 
RETRDB A BA6A 
WRBUsL A 090B 
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BSYMB~I A 0811 
BU51'FR A 081E 
CONT A 09E8 
INFIFO A 0A7D 
11ULT1 A 0862 
POLL! N A 09BA 
PRTA01 A OOFF 
RETBT A 0A2l 
RETWBL A BACE 
WRFIFO A 0A70 

BSYRBL A 0ADE 
BU51'IN A 097A 
DONE A 0867 
INTPAR A 0800 
l1Ul TO A 0856 
POLLRD A OOBA 
RDBLRS A ooDl 

. RETFR A 08lS 
REM A BASS 
WRITE A 086A 

BSI'WBL A 13AB1 
BU51'RB A 13A42 
F IFORD A 13A62 
LOAD A 0800 
OUTFIF A ooSE 
POlLWR A 0000 
RDBOOT A eA2C 
RETIN A 13997 
RETWR A 0931 
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SERVICE INFORMATION 

Typically, a Bubble Memory System will never require any special service throughout its useful life. The sequence of 
program flow presented in Appendix B is not required for normal read/write operation. However, power supply 
failure, socket contact problems, or component failures may inadvertently produce a BPK 72 system failure. 

Note: Power supply failure is defined as any violation of the power supply specifications listed in the section titled, 
"Power Supply Requirements." 

A figure titled, "BPK 72 Failure Recovery" is included in Appendix C to illustrate the sequence of events necessary 
to remedy a Bubble Memory System failure. The flowchart is intended as a guide for handling a Bubble Memory 
System failure. A system failure is defined as continued attempts that fail to read and write data correctly. Upon 
detection ofaBPK 72 system failure, the first course of action is to verify the existence of the seeds within the 7110 
Bubble Memory module. Four replicating Bubble Memory generators reside in the 7110. Each generator requires 
one seed from which all other bubbles are created. Under extreme circumstances such as power supply failure, one or 
all of the seeds can be destroyed making it impossible to write data into the 711 O's storage loops. The" BPK 72 Failure 
Recovery" flowchart requests a call to the "seed verification procedure." The "seed verification procedure" should' 
be followed closely to determine if any of the seeds are missing. 

In the unlikely event that some or all of the seeds are lost, the "BPK 72 Failure Recovery" figure instructs the reader 
to perform the' 'procedure to reseed a 7110 Bubble Memory." The seed replacement procedure will create a seed in 
each of the four generators. After completing the seed replacement procedure, the "seed verification procedure" 
should be performed again to confirm that all four seeds are present in the 7110. 

The next step in diagnosing a BPK 72 system failure is to verify the accuracy of the boot loop code within the 7110. 
The boot loop is a map containing information about the active and inactive storage loops. The 7110 is designed with a 
15% storage loop redundancy to improve the product yield during manufacture. A diagnostic subroutine named 
RDBOOTcan be called to read the boot loop from the 7110. His the responsibility of the calling routine to verify that 
the boot loop code read from the 7110 matches byte for byte with the code found on the label attached to the case of 
the Bubble Memory module. 

The following is an example of how to use the read Bubble Memory boot loop subroutine, RDBOOT: 

8085 Microprocessor 8085 Addressable Memory 

B REG = XXH 
DREG = 30H· 
HREG= XXH 
HREG= XXH 

C REG = XXH r----,J~~3000H = First Byte* 
E REG = OOH ----1 

LREG = XXH 

A REG = Will return the value of 
the status register 
(acceptable status = 40H) 

Call RDBOOT. 

3027H = Last Byte 

*Boot Loop code read 
the 7110 Bubble Memory. 

Additional detail regarding the use of the read Bubble Memory boot loop subroutine, RDBOOT, may be found in the 
software listing presented in Appendix A. . 

If the boot loop is incorrect, a subroutine called BOOTUP is provided for writing the boot loop into the 7110. 
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The following is an example of how to use BOOTUP to write the boot loop code into the 7110: 

8085 Microprocessor 8085 Addressable Memory 

B REG = 10H 
DREG = 30H 
HREG = XXH L REG = XXH 1002H = OOH Enable REG 

1003H = OOH Add LSB 

C REG = OOH ~ 1000H = om BLR LSB 
E REG = OOH L 1001H = 10H BLR MSB 

A REG = Will return the value of 1004H = OOH Add MSB 
the status register 
(acceptable status = 40H, 3000H = First Byte* 
42H) 3027H = Last Byte 

Call BOOTUP. . *Boot loop code found 
on the label attached to 
case of the 7110. 

Additional detail regarding the use of the write Bubble Memory boot loop subroutine, BOOTUP, may also be found in 
the software listing presented in Appendix A. 

After the seeds and boot loop have been examined and replaced as necessary, the remaining step is to call the 
initialization subroutine, INBUBL. See the section titled, "Initalizing the Bubble"for a description of how to call the 
initialization subroutine. If the initialization subroutine returns a status of 40H, the BPK 72 is ready to be put back 
into service. 

Contact the local Intel field sales office in the unlikely event that the BPK 72 system failure guidelines do not 
eliminate the problem. 
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YES 

Figure 28. BPK 72 Failure Recovery 
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WRITE THE BOOT LOOP REGISTERS WITH THE 40 
BYTE BOOT LOOP CODE FOUND ON THE LABEL AT· 
TACHED TO THE CASE OF THE 7110 BUBBLE MEMORY. 

WRITE ONE PAGE USING A DATA PATTERN OF "FF'S" 
(68 BYTES). THE FOLLOWING VALUES SHOULD BE 
USED TO LOAD THE PARAMETRIC REGISTERS: 01 H 
(BLR LSB), 10H (BLR MSB), OOH (ENABLE), OOH (ADD 
LSB), AND OOH (ADD MSB). 

READ ONE PAGE WITH THE SAME VALUES LISTED 
ABOVE TO LOAD THE PARAMETRIC REGISTERS. 

IF ALL THE SEEDS ARE PRESENT, THE DATA READ 
BACK WILL BE ALL "FPS." 

SEE PREVIOUS PAGE 

If one or more seeds are missing, the data read back will be a pattern with one or more bits missing from each 
hex character. One example of several possible patterns is.shown below. Each pattern will typically contain a 
dominant pair of hex characters (i.e., "88's" or "AA's "). ~n any case, if seeds are missing no "FF's" will be read 
using the subroutine, RDBUBL. 

88 88 88 88 88 88 88 88 88 00 08 88 88 88 88 88 

88 88 88 88 88 08 80 88 88 88 88 88 88 88 88 88 

88 A8 88 80 08 88 88 88 88 80 88 88 A8 88 8A 88 

A8 88 8A 88 88 88 88 A8 88 AA 88 88 88 8A 88 88 

Do not attempt to us,? the seed verification procedure without first performing the program sequence described 
in Figure 28, "BPK 72 Failure Recovery." 

Figure 29. Seed Verification Procedure 
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PROCEDURE TO RESEED A 7110 BUBBLE MEMORY 

1. Remove power from circuit. 

2. Remove the 7230 current pulse generator from its socket, and install the 7230 in, the socket provided on the seed 
module. Be careful to'note the orientation of Pin 1. 

3. Install the seed modul~ (with the' 7230,installed) in the 7230 socket. 

: 4. Apply power to the circuit. 

5. Call ABORT. 

6. Call MBMPRG. 

: 7. Cali WRBUBL (1 page transfer, any location, data pattern is not important). Parametric register values; oui 
, (BLR LSB), IOH (BLR MSB), OOH (ENABLE), OOH (add LSB), and OOH (add MSB). 

: 8. Remove powe~ from circuit . 

. 9. Remove the seed module from 'the 7230 socket. , , 

10. Remove the 7230 from the seed module and reinstall the 7230 in its socket on the IMB-72 board., 

11. Apply power to the circuit. 

12. Reseed procedure is now complete. 

, I 
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