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(1). PERFORMACE SPECIFICATIONS

+5V SUPPLY
Load regulation .8% or less (measured at logic bd.)
Load regulation .015% or less (measured at power supply bd.)
Line regulation less than .002%
Ripple and noise less than 4 mV peak to peak.
load transient response less than 40 usec.
Minimum adjustment range .65 V.
Worst case adj. ranges refer to pg. 6
Max. cont. output current¥® 8.5 amps.
Current liminting 10A to 12.25A
Typical A.C. dropout ' 93 Vac
+12V crosstalk 20 mV peak to peak
Over-voltage protection none

+12V_SUPPLY

Load regulation .5% or less (measured at furthest drive)
Load regulation .015%Z (measured at power supply bd.)
Line regulation less than .002%

Ripple and noise less than 6 mV peak to peak.

load transient response less than 40 usec.

Minimum adjustment range 1.5v

Worst case adj. ranges refer to pg. 6

Max cont. output current¥ 4.,25A

Current lim. 0 to 6 secs. 10.6 to 13.15A refer to pg. 7

Current lim. 6 to 15 secs. 7.15 to 8.8A
Current lim. after 15 secs. 5.25 to 6.4A "

Typical A.C. dropout 93 Vac
+5V crosstalk 20 mV peak to peak V
Over voltage protection none

+16V_UNREGULATED SUPPLY

Max. cont. current (average) .65A
Nominal output voltage at 115 Vac; with both supplies fully loaded: 20 Vdc

=16V _UNREGULATED SUPPLY

Max. cont. current (average) .65A
Nominal output voltage at 115 Vac; with both supplies fully loaded: 18 Vdc

A.C. INPUT

115V Operation 98Vac to 128Vac 2.0A max @ 128 Vac
230V operation 196Vac to 256Vac 1.0A max @ 256 Vac

-

OPERATING AMBIENT TEMPERATURE RANGE 50' F to 120' F ( supply is
equipped with a thermal protection switch )

* Requires forced air cooling.



(2). SPECIFICATION DEFINITIONS

This section outlines the proper test procedures to be taken to
determine the performace characteristics of the 8397. To meet the
specifications as stated in section 1 these measurement procedures must be
adhered to. Additionally, the specifications presented are based on the actual
system configuration. Any alteration of component placement or wiring may
affect certain parameters.

Only the maximum current drain is defined for the +16V and -16V supplies,
because these supplies are unregulated.

LOAD REGULATION : The following formula shall be used to determine
load regulation.

LD. REQ. = no_load voltage — full load voltage * 100%
full load voltage

Due to the small differences between no load and full load voltages, a
resistor voltage divider network had to be utilized in order to obtain more
accurate measurements. The measuring instrument used was a 4 1/2 digit digital
voltmeter set on the 200 mv. range. The voltage dividers required are
illustrated below.

Note that all voltage readings should be taken quickly to minimize

thermal effects.
Additionally, all specifications listed in section 1 are based on using

new connectors which have not had more than 10 insertion cycles.
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Load regulation was tested at two different locations for both the +5V
supply and the +12V supply. The measurement points for the +5V supply were at
the back side of the connector on the main logic board and at the back side of
the output connector on the 8397 regulator board. Typical regulation fiqures
as measured at the logic board are approximately .65%; the supply is specified
at .8% or less. The load change used was from 0 amp to 4.25 amps. Typical
regulation fiqures as measured at the regulator board are approximately .01%;
the supply is specified at .015% or less. The load change used was from 0 amp
to 8.5 amps.

The measurement points for the +12V supply were at the back side of the
power connector on the disc drive located furthest from the regulator board,
and at the back side of the output connector on the 8397 regulator board.
Typical regulation fiqures as measured at the disc drive are approximately
.4%; the supply is specified at .54 or less. The load change used was from 0
amp to 2.25 amps. Typical regulation fiqures as measured at the regulator
board are approximately .0l%; the supply is specified at .015%4 or less. The
load change used was from 0 amp to 4.0 amps.



(2). SPECIFICATIONS DEFINITIONS

LINE REGULATION : Line regulation is to be calculated based on the
following formula:

Line Reg. = change in D.C. output voltage * 100%
change in A.C. input voltage

The A.C. voltage is to be changed from 98 Vac to 128 Vac as measured at
the A.C. plug that inserts into the VARIAC. Both of the supplies are to be
continously loaded, the +12V supply should have a load of 4 amps and the +5V
supply should have a load of 8.5 amps.

Again, due to the small voltage variatiomns, the voltage dividers as
outlined in tha load regulation section must be used.

Typical line regulation fiqures for both the +12V and +5V supplies are
approximately .0002%; the supply is specified at .002% or less.

RIPPLE AND NOISE : Ripple and noise is to be measured following the
conditions listed below:

1. Both the +12V and +5V supplies are to be continously loaded using
the following loads; +12V with a 4.0 amp load, +5V with a 8.5 amp
load.

2. A 75 MHZ. or faster scope with a 'times' 1 probe is to be used to
take measurements.

3. Measurement locations are the back side of the output connector on
the regulator board.

4. A nominal line voltage of 11l5Vac is to used.

5. The scope's ground conmection is to disconnected from the wall outlet
and the ground connection shall be made via the ground connection at
the probe end using a ground wire which is not more than 4 inches in
length. To maintain adequate safety precautions the scope case should
be grounded to the supplies ground via a separate wire incorporating
a series resistor of 10 ohms.

LOAD TRANSIENT RESPONSE AND CROSSTALK : The typical response time for
both supplies is approximately 20 micro-seconds; the supply is specified at 40
micro-seconds or less. The load step change for the +5V supply is from 5 amps
to 8.5 amps while the step change for the +12V supply is from 2 amps to 4 amps.

Only one supply at a time is to be tested while the other supply has a
continous maximum load as specified in section 1.

The response time is to measured from the moment the supplies output
voltage changes to the time the output voltage reaches 5% of it's new steady
state voltage. All measurement points are to be taken at the back side of the
output connector on the 8397 board.

While one supply is being tested for transient response, the other
supply can be monitored for the amount of induced crosstalk. The crosstalk
fiqures indicated in section 1 do not include the normal ripple and noise
voltage associated with the particular supply. Therefore, the total noise is
the summation of the crootalk and the ripple & noise voltage.




(2). SPECIFICATION DEFINITIONS

WORST CASE ADJUSTMENT RANGES : The following graphs best describe all
possible worst case adjustment conditions which could exist regarding the
supplies adjustment. From the graphs it can be deduced that the worst case
range for the +5V supply will be at least .65V, while for the +12V supply it

will be 1.5V.
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MAXIMUM CONTINOUS OUTPUT CURRENT : The maximum load specifications as

stated in section 1 are based on forced air cooling conditions. The supply can

be operated continously at these loads

with an input voltage of 128Vac, and at

an ambient temperature of 120' F as long as the fan is functioning properly.
In the event the fan becomes defective, the supply will shut down
automatically once the internally equipped thermal switch reaches a

temperature of 95 C +4 C.
After the thermal switch cools down to

approximately 65 C the unit will power

back up, assuming of course that the power switch is still in the on position.

If the fan is defective the unit will stay powered on for approximately
S to 15 minutes before shuting down. The input line voltage, the ambient
temperature, the system configuration ( which manufacturer drives are
installed ), and the placement and orientation of the system all effect how
long the unit will remain powered on should the fan die.

CURRENT LIMITING :

The current limit specifications as outlined in

section 1 desribe the load where the output voltage just begins to decrease,

this point is more commonly referred to as the foldback knee. The +5V supply

has a knee point of somewhere between 10 amps to 12.25 amps. :
The +12V supply however is not so easily desribed, instead, a graph

will be provided (on next page ) which

will yield a clearer picture of the

foldback characteristics. Actually, the supply cannot provide good regulation
at the stated current level for the first initial six seconds, the current
limiting is only set this high to allow for the high initial surge during
start-up caused by the drives. The worst case condition occurs when two Rodime

fixed drives ( model R0204 ) are used.

It!s very important to realize that to meet these specifications as

outlined in section 1; R2, and R3 must

be properly mounted as illustrated in

fiqure 2 (pg. 8). Don't be deceived, these resistors have very low resistance,
and consequently the leads themselves contribute to the overall resistance.
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(2). SPECIFICATION DEFINITIONS

TYPICAL A.C. DROPOUT VOLTAGE : This is the input voltage at which the
supplies output voltage has a total of 10 mv. ( peak to peak ) of ripple and
noise. Both supplies are to be loaded at the respective maximum currents as
defined in section 1. The typical dropout point for a new supply is
approximately 93Vac. Even after 5 years the dropout voltage should not exceed

98Vac.
All A.C. voltage measurements are taken at the wall outlet.
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CoORKECT INCORKkECT INCORRECT

Fiqure 1 : Proper and improper mounting arrangements for resistors R2
and R3.



f‘\ ’Féhﬁ”u;/f 4 ' L_%

. . -~ u .
IRCY AV '.’A" ~. I

(3). DESIGN NOTES

The 8397 regulator board has many similarities to the 7770 regulator
board. Therefore, to eliminate a duplication of effort reference should be
made to hardware manual #56 ( H.M. 56 ). This manual provides ample
information concerning component selection and alternative circuits.

Topics to be discussed in this particular manual will be restricted to
significant differences between the 7770 and 8397 regulator boards or items
which are unique only to the 8397 board.

+5V SUPPLY DESIGN NOTES

The +5V circuit incorporated on the 8397 board is virtually an exact
duplicate of the one used on the 7770 board.

Significant differences include:

1. The addition of a 16K ohm resistor ( Rlé ) across R13. The
purpose is to increase the output voltage by approximately .05V to compensate
for the loses due to the power distribution cable. Recall that the 7770 board
sensed the voltage at the load, in contrast to the 8397 board sensing the
voltage at the power output conmector.

2. The addition of a 470 ohm resistor ( R10A ) from L1 pin 3 to
ground. This helps prevent hysteresis during current limiting foldback.

A hysteresis loop is when the external load must be significantly
reduced beyond the point where foldback began in order for the supply to
resume normal operatiom.

3. Instead of using a single 2210 ohm resistor from L1 pin 5 to
ground; two resistors were utilized to form a voltage divider network to be
used by the +12V foldback circuitry. The two resistors are 1.1K ohm ( R14 )
and 1.21K ohm ( R15 ). The +12V foldback circuitry will be more fully
discussed at a later time.

+12V SUPPLY DESIGN NOTES -

The configuration of the +12V supply is basically similar to the +5V
supply. One major difference is the voltage divider network compromising R24,
R28, and R29; instead of being connected to the non-inverting input of the 723
regulator the network is connected to the inverting input of the 723. This is
necessary because the desired output voltage of +12V exceeds the 723's
internal reference voltage ( approx. 7.15V ).

The formula for determining Vout and the actual resistor values used
are indicated below:

Vout = Rl + R2 * Vref
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(3). DESIGN NOTES

A second major difference between the +12V circuit arrangement and the
+5V circuit is the fashion in which Q4 and L3 obtain their power. Since the
required current is relatively low; typically about 45 ma, it was derived from
a half-wave rectifier circuit operating at a higher voltage than that required
for Ql. Consequently, the supply's efficiency was increased.

A third major difference is the unusual aspect of the +12V supply
current limiting foldback circuitry. The circuitry involved is indicated below.
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At initial power-on, the voltage across Cl2 will be approximately zero
volts and consequently both Compl and Comp2 outputs will be low ( approx. —.3V
). This effectively places R17, R19, and R22 in parallel and permitsa higher
current limiting value. The graph on page 7 best describes the foldback
characteristics. The shaded portion indicates the area that the foldback knee
may exist at any particular time.

It should be noted that the supply does not have the capability of
providing a clean, regulated output voltage in excess of 10 amps. Should the
current drain exceed this value during the first 6 seconds after power-on the
output voltage will contain increased amounts of ripple. This is due to Ql's
collector voltage being too low.

R20 and Cl2 comprise a timer circuit and after roughly 6 seconds, the
voltage at L2 pin 9 will be approximately 2.75 volts. The other input to the
comparator is obtain from the +5V regulator voltage divider network, which
incorporates R14 and R15. When the +5V supply is adjusted for an output
voltage of 5.05 volts, the voltage at pin 8 of L2 will be 2.75 volts.

At any rate, when the voltage at pin 9 exceeds that at pin 8 the
comparator's output will switch to a high impedance state.

After about 6 seconds only R17 and R19 will be in parallel and thus
yields the intermediate current limiting value between 7.15A to 8.8A.

After about 15 seconds the voltage at L2 pin 11 will exceed the 5.05
volts present at pin 10. As a result, the comparator's output ( pin 13 ) will
go to the high impedance state and thus only R19 now controls the final
current limiting value between 5.25A to 6.4A.

—10_



(3). DESIGN NOTES

Diode D7 is used to discharge Cl2 during power down so that the same
current limiting curve can be obtain within a few seconds after powering down.
The reason for stepping down the current limiting in this fashiom was to
reduce the cost, and weight of the supply while maintaining adequate
protection for the supply should the output be shorted to ground. This was an
alternative to designing a supply capable of providing a continous 10 amps,
which would require a much larger transformer and a corresponding heaftier
rectifier. :

During initial power-on the fixed disk drive(s) exhibit high current
surges, this can be seen on the graph on page 7, which illustrates the current
versus time characteristics of two Rodime drives. This should fully explain
the necessity of altering the current limiting value with respect to time.

AN ALTERNATIVE TO FUTURE DESIGNS

There are basically two major disadvantages of linear supplies as
compared to switching supplies. The first disadvantage is the greater weight
and the second disadvantage is the lower efficiency. Unfortunately, at the
present time there is little that can be done to reduce the size of the linear
transformer; which is the componment contributing the most to the overall
weight of the supply.

The efficiency can be improved by utilizing pass transistors which have
very low saturation voltage, which was exactly what was done on the 7770 and
8397 boards. However, a future alternative might be to use a monolithic
regulator being offered by National; part number LM-196-5. Besides being a
single package device, this regulator requires only a 1 volt differential ,
voltage. A definite plus in order to obtain the maximum efficiency possible.

Supposedly this part was to be released over a year ago, but as of 2/83
the part was still not availible. Apparently, National encountered design
problems, but nevertheless, it may prove valuable in future designs.

T



(4). TEMPERATURE MEASUREMENTS

The following indicated temperatures are based on the conditions
outlined below.

l. The +5V supply is connected to an 8.5 amp load, and the +12V supply
is connected to a 4.25 amp load. Both of these loads are to be located
externally from the system cabinet.

2. All A.C. voltages are to measured at the output of the Variac.

3. The thermal sensors are to be applied to the 2N5301 transistors
using Eastman's 910 glue or equivalent. While the glue is drying, pressure is
to be applied to the sensor to insure a good thermal connection with the
transistor case; a small bladed screwdriver is a suitable tool for applying
pressure. An accelerator can be used to reduce the drying time.

The sensors are to be located on the top side of the transistor base
just in front of the mounting screw that is furthest from the fan.

4. The PACl0 thermal sensor is to be secured between the washer and the
rectifier module with the retaining nut tightened to 10 in. lbs.

5. The FE16C thermal semsor is to be located between the rectifier's
case and the flat rectangular washer.

6. The thermal switch sensor is to located between the heatsink and the
switch housing.-

7. All temperatures are based on an enclosed unit standing vertically
with the fan at the highest elevation. The back of the unit is to be located 6
inches from a vertical wall.

Ambient temp.= 75 F (a) (B) All temperatures in
Fahrenheit

+12V 2N5301 tramsistor tba 187
+5V  2n5301 transistor tba 179
PACl0 rectifier module . tba 140
Thermal switch tba 141
FE16C rectifier module tba 175
P.C. bd. under Q]. tba 145
P.C. bd. under Q2 tba 147

(A) 115 Vac input (B) 128 Vac input
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FROM: Don Logan
Hardware Technical Writing

DATE: November 29, 1983

SUBJ: Review draft of theory of operation manual for the 2200 MVP
2275 5-1/4" Winchester Floppy Disks Controller

Since it appears that this document is going to be much longer than I
had originally expected, I am giving you 50 pages of text to review
now, rather than waiting until the entire document is written. This
should reduce the likelihood of you falling asleep while trying to
review the manual. Those of you who are using this document for
technical information should bear in mind that this is a review draft,

and, as always, is subject to changes and corrections at the whim of
the engineer.
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2. DPU Bus Architecture, Memory, and I/0

Before looking at how each of the subunits of the DPU
functions, it is necessary to look at how information is transferred
between these subunits and to look at how these transfers are
controlled. This chapter examines the bus architecture of the DPU and
discusses the DPU subunits that connect directly to the buses,
focusing mainly on memory and I/0.

2.1 Bus Overview

Fig 2-1 is a block diagram of the DPU bus structure. While
this diagram shows most of the hardware that is connected to the
buses, it does not show all of it. Hardware not shown is discussed at
the end of this section. The Main Data Bus, DBO-7, and the Main

= Address Bus, ABO-15, are controlled by the Z80A CPU (2I13) and, under
the direction of the Z80A, by the 9517A DMA controller (2I7). Because
:the DMA controller has only eight address outputé, it must use the DMA
Controller High-Order Address Latch (2J10) to form a l6-bit address.
The DMA controller writes the high-order byte of the address into the
latch, whose outputs are connected to the high-~order address bus, and
then uses its own eight address outputs to form the low-order byte.

Information flow on the main data-and address buses is
controlled by the Z80A and the DMA controller. The Z80A operates
under the direction of the firmware stored so lovingly in the 8K X 8
ROM (2H10) by that brilliant software engineer, Ken Samel. The DMA
controller operates under the direction of the Z80A. The data cache,
a 64K X 9 dynamic RAM (3J02-3J99), may be addressed by either the Z80A
or the DMA controller through the DMA pointer (3Gl2-3K12). This
pointer is transparent to both the Z80A and the DMA controller and is
used by the microsequencer to address the cache during Winchester

operations. The DMA pointer and the microsequencer are discussed in
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detail in the section on Winchester disk read operétions. The row
address is gated to the cache from the low-order address bus through
the Row Address RAM Driver, 142 (3I11), and the column address is
gated to the cache from the high-order address bus through the column
address RAM driver, L44 (3Gll). This hardware is discussed in more
detail in the next section. ‘

When the Z80A or the DMA controller address the data cache,
data is transferred over the Main Data Bus and the Memory Data Bus
. through the Main/Memory Data Bus Transceiver, L63 (3G9). The Memory
Data Bus is also used by the Winchester control logic to transfer data
to or from the cache during read, write, and format operations using a
DMA operation. Winchester disk data is transferred to and from memory
over the Disk Data Bus and the Memory Data Bus through the Memory/Disk
Data Bus Transceiver, L80 (3G7). Because the memory data bus is used
by both the Z80A and the Winchester control logic, and since a large
portion of the Winchester operations are controlled by the
microsequencer while the Z80A marks time, great care has been taken to
ensure that the Z80A cannot perform a memory operation when the

Winchester control logic is using the cache.

The Z80A controls the Winchester disk drive (or drives) through
a pair of I/O ports called the Winchester Interface Command Registers
(3D4 and 4H13). Winchester drive status is available to the Z80A at
the Winchester Interface Status Port (4I12). I/0 ports are selected
by a pair of address decoders (not shown), and are discussed in
greater detail in the section on I/0 ports. The Z80A also addresses
the DMA controller and both Z80 CTCs (2Cl1l3-2E13) as 1/0 ports. 1In
addition to performing timing functions for the Z80A, the CTCs
function as programmable interrupt prioritizers.

Four DPU system status signals and four options status signals
are available to the Z80A through the DPU System Status and Options
Port (2E8). Firmware instructs the Z80A to read this port in order to

determine what types of disk drives are connected to the DPU. Four
switches are connected to this port, and these switches are set to
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indicate to the firmware what type of devices it is controlling.

If the removable drive is a mini-floppy, the DPU board will
contain a floppy disk controller chip (6H7). This chip is addressed
by the Z80A and the DMA controller as an I/O port. It is programmed
by the Z80A over the Main Data Bus. Floppy disk data is transferred
between the cache and the floppy controller by the DMA controller over
the Main Data bus and the Memory Data Bus. Floppy control lines that
are not manipulated directly by the floppy controller chip are handled
by the Z80A through the Floppy Interface Command Register, L56 (6J4).

The two I/0 ports in the bottom right-hand corner of Fig 2-1
allow the Z80A and the DMA controller to communicate with the 2200.
The bus nomenclature used here can lead to some confusion. Note that
data comes onto the Main Data Bus through the 2200 Data Input Register
(3D12) over the Buffered 2200 Qutput Data Bus. The 2200 buses are
named from the 2200's perspective, while ports on the DPU board are
named from the DPU's perspective. Thus, the 2200 output bus is
connected to a DPU input register, and the 2200 input bus is connected
to a DPU output register. .

Commands bytes from the 2200 are read and echoed by the Z80A,
while block data transfers to and from the 2200 are handled by the DMA
controller. The DPU is interfaced to the 2200 through either a Triple

Controller Board or a single-connector Disk Interface Board and
therefore does not need to decode address information on the 2200
address bus. The controller or interface board handles address
decoding, and generates signals to let the DPU know when its services
are being requested.

Not shown in Fig 2-1 is the Address Mark Status Port. This
memory mapped I/0 port, when addressed by the Z80A, places two bits of
information on the main data bus: address mark status and header check
status. These signals are discussed in the section on Winchester disk
read operations. Also not shown is the data cache parity
generator/checker, L29 (2E3), which is connected to the memory data
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bus. This circuit adds a ninth, parity bit to each byte of data as it
is written into the cache, and checks the parity of each byte as data
is read from the cache. A non-maskable interrupt is generated when a
parity error is detected.

Winchester header data is checked by an 8-bit comparator, L82
(4G8). Header information stored in the data cache by the Z80A is
presented to the comparator over the Memory Data Bus, and header
information read from the disk is presented to the comparator from the
outputs of the serial/parallel converter over the D' data bus. The
output of the comparator is used by the Winchester control logic to
determine if the head is over the desired sector.

One final piece of hardware connected to the Disk Data Bus but
not shown in Fig 2-1 is the 4E/00 bus driver, L75 (4E2). This driver,
when enabled by the microsequencer, places a byte of either L 4EH or 00H
onto the disk data bus. These bytes are routed over the Disk Data Bus
to the parallel/serial converter and written onto the disk, where they
provide the 4EH filler bytes and the O00H phase locked oscillator
synchronization fields. Memory space is saved and execution time is
shortened by not requiring the Z80A to write these bytes into the data
cache and then have them transferred to the disk.

2.2 Memory

DPU memory consists of 8K-bytes of UV-erasable PROM, 64K-bytes
of dynamic RAM, and one memory mapped status port. This section looks

at how and when each of these segments of memory are accessed.

2.2.1 ROM and Memory Mapped Status Port

Z80A firmware is stored in a 2764-2 8K X 8 EPROM that occupies
memory locations 0000H through 1FDFH (8,160 bytes). The last 32 bytes
of ROM are not used and are not addressable. When the Z80A outputs an
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address between 000H and 1FDFH, the 1Y2 output of decoder L47 (2J3) is
forced low, asserting /PROMSEL and bringing the ROM /CE input low.

The ROM output is enabled when the Z80A brings its /MREQ output low.
Note that when ROM is being addressed, the pin 9 input of NAND gate
181 is forced low and /RAMSEL is forced high, ensuring that ROM and
RAM cannot be addressed simultaneously. ROM is only addressed by the
Z80A, and only during an instruction fetch cycle.-

The memory mapped status port occupies memory location 1FEOH.
When the Z80A performs a read of this address, the 1Y0 output of
decoder L47 goes low, asserting /AMST. Since /RD is also low, the pin
8 output of OR gate L8A is forced low, asserting /AMSTEN. /AMSTEN
enables the pin 6 and pin 11 outputs of buffer L60 (4E6 and 5B6),
placing the status of the header check circuit on Main Data Bus line
DB2 and the status of the address mark detection circuit on DBl.
These signals are used during Winchester operations and are described
in more detail in the section on Winchester disk read operations.
When the Z80A writes to this address (1FEOH) with bit DB7 set, the
rising edge of /WR clocks a one into the 2D input of flipflop L144
(2E3). The Z80A always reads from RAM immediately after setting this
flipflop, forcing ZDISABLE to be asserted and cutting the Z80A off

from dynamic memory. ZDISABLE is discussed in more detail in the next
section.

2.2.2 Dynamic RAM

The disk data cache consists of nine, parallel 4864 64K X 1

DRAMs. Data is stored in L17 through L10, with the least significant
bit stored in L17, and L9 stores parity information. The largest
block of memory is divided into eight, l6-sector Winchester data
caches and an 18-sector floppy data cache. Other blocks of memory are

reserved for storage of data to be written to a disk, storage of
read-after-write data, and as work space for the ECC correction

routine. Additionally, certain blocks are reserved as scratchpad
memory for the Z80A. Memory allocation is covered in detail in the
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chapter on firmware.

This section looks at the logic that generates the memory
timing signals used to control addressing and data transfers. Because
of the large number of logic gates and flipflops used to perform these
control tasks, it is difficult to see by inspection exactly how memory
is controlled. Therefore, the memory control logic has been broken
down into several subunits. Each of these subunits is discussed in
detail before turning to the general subject of memory timing.

Sixteen address bits are required to directly address 64K-bytes
of memory; however, the 4864 DRAMS have only eight address inputs.
These inputs are multiplexed to allow two 8-bit addresses to be gated
into the chip to form, internally, a 16-bit address. The two 8-bit
address segments are gated into the DRAMs by a pair of memory control
signals: /RAS and /CAS. The falling edge of the active-low Row
Address Strobe signal, /RAS, gates an 8-bit row address into each
DRAM. This address is analogous to the low-order address byte in a
static RAM. The falling edge of the Column Address Strobe signal,
/CAS, gates an 8-bit column address into each DRAM. This address is
analogous to the high-order address byte in a static RAM.

2.2.2.1 Generating /RAS

Fig 2-2 shows a schematic of the gates used to generate the
/RAS control signal. /RAS is asserted any time that either the Z80A
or the DMA controller reads from or writes to the cache. The
Winchester control logic also asserts /RAS when taking data from the
cache and storing it on a disk or when storing data read from the disk
in the cache. Additionally, the 280A generates /RAS during what is
called the '/RAS-only' refresh cycle. /RAS logic also ensures that
the Z80A cannot generate /RAS or turn off /CAS when the Winchester
control logic is reading from or writing to the cache.

During periods when no device is accessing memory and no
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Winchester operation is in progress, /MEMR and /MEMW (from the DMA
controller), /ZMREQ, /RFSH, and /ZDRAMSEL (from the Z80A), and
/RAMWINMREQ (from the Winchester control circuitry) are all in the
inactive high states. The input marked 1Q, which comes from the Q
output of flipflop L64, is at logic zero. (This signal will be looked
at in detail in the section on timing logic). ZDISABLE, which is used
to shut the Z80A off from dynamic memory, is in the inactive low
state. /ZDMREQ is therefore in the inactive high state, forcing
/MREQ, and /SYSMREQ to be in the inactive high states. Note that
since /SYSMREQ is high, SYSMREQ is low and the CLR inputs to both
flipflops in L31 are held low. Finally, /RAMS+RF is in the inactive
high state and, therefore, /RAS is in the inactive high state.

When the Z80A performs a cache read or write operation, both

/ZMREQ and /ZDRAMSEL are forced low, in turn asserting /ZDMREQ, /MREQ,
/SYSMREQ, /RAMSEL+RF, and /RAS. At the end of the memory cycle,
/ZMREQ returns high, 1Q is forced high, and /RAS is forced to return
high. A short time later, /ZDRAMSEL returns high, 1Q again goes low,
and the /RAS generator circuit returns to the inactive state. /RAS is
generated in essentially the same manner when the DMA controller
performs a cache read or write operation. Instead of asserting
/ZMREQ, however, the DMA controller pulls either /MEMR or /MEMW low.

Each time the Winchester control logic is ready to read a byte
from the cache or write a byte into the cache, it pulls /RAMWINMREQ
low, in turn asserting /SYSMREQ and /RAS. Since ZDISABLE is in the
active high state when Winchester operations are in progress, the
state of /ZDMREQ has no effect on /RAS. In general, neither the Z80A
nor the DMA controller can access the cache during Winchester
operations. (As always, there is an exception to the rule, and it is
discussed in the section on formatting the Winchester).

Before discussing how /RAS is generated during a refresh cycle,
a brief review of 'RAS only' refresh is presented. Those who are
thoroughly familiar with dynamic memory may wish to skip this
paragraph and the next two paragraphs (except Dan, since he has to
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review them). The value of a bit of information stored in a dynamic
memory cell is indicated by the presence or absence of a'charge stored
in the capacitance between a transistor gate and the substrate.
Because of charge leakage, each cell must be refreshed, or recharged,
periodically to avoid losing information. Only those capacitances

that are currently holding a charge are recharged, the rest remain
discharged.

Memory on a single chip is arranged in 128 rows of data cells.
Each row has 512 data cells, or columns, for a total of 128 X 512 =
65,536 data cells. Columns can be further divided into two, 256-cell
groups that may be thought of as a right and a left bank. To address
a single cell within a chip, an 8-bit row address and then an 8-bit
column address are gated into the chip. When a row address is strobed
into the chip, the seven least significant bits are decoded to select
one of the 128 rows. The eighth and most significant bit is not
looked at until the column address is strobed into the chip. At this
time, the eighth bit is used to select either the left or the right
bank of data cells, and the column address is decoded to select one of
the 256 columns in that bank. Also, at this time, the chip's data
output is enabled, provided that the write enable input is not active.

Each time a row is addressed, all 256 data cells in that row
are refreshed. Since memory access is random, there is no guarantee
that every row will be addressed within the 2-msec time limit. The
CPU therefore sequentially addresses each row at least once every
2-msec. In practice, each row is addressed far more often than this.
To perform a refresh, the Z80A outputs a refresh address on its AO0-A6
outputs in conjunction with /RFSH and /MREQ. This 7-bit address is
decoded by the each memory chip, refreshing all 512 cells in the
addressed row. The Z80A automatically performs a refresh cycle after
every opcode fetch. One reason for arranging data cells as 128 rows
by 512 columns rather than 256 rows by 256 columns is that the former
requires only 128 refresh cycles every two msec while the latter
requires 256.
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During refresh, memory timing logic is prevented from
generating /CAS, since no column address is provided and no data
output is needed. The write enable input is also held at the inactive
high level. /RAS is generated in the same manner for refresh as it is
for a riormal Z80A read or write from the cache. The only difference
is that when /RFSH is asserted, the CLR inputs of both flipflops in
L31 are held low, and /CAS is not generated. Since the timing logic
is held cleared, 1lQ remains low, and /RAS is not deactivated until
both /ZMREQ and /ZDRAMSEL return high. Note that /RFSH is ORed with
ZDISABLE to prevent the Z80A from shutting down the memory timing
logic when the Winchester logic is active.

2.2.2.2 Generating Read and Write Enable Signals

The RDEN signal is generated by the circuit shown in Fig 2-3.
This signal, or its complement, is used to control the direction of
information flow between the Main and Memory Data Buses, to aid in
developing the write enable signal, and to let the cache data parity
generator/checker know whether it should be generating parity or
checking it. When RDEN is false (low), a write operation is in
progress and data flows from the Memory Data Bus to the Main Data

Bus. Data can then be gated from the Main Data Bus into either the
Z80A or the DMA controller.

When RDEN is true, data flows out of either the Z80A or the DMA
controller onto the Main Data Bus, and from there onto the Memory Data
Bus and into the cache. Note that the status of RDEN is irrelevant if
either /ZDRAMSEL or /MREQ is high, since the Main/Memory Data Bus
Transceiver is then disabled. RDEN is only active when the Z80A or
the DMA controller is attempting to read data from the cache. In this
case, either /ZRD and /ZMREQ will both be low or /MEMR will be 1low.
When data is being written into the cache, or when no operations are
being performed on the cache by the Z80A or DMA controller, RDEN is in
the inactive low state.
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Signals and gates used to write-enable the cache are shown in
Fig 2-4. When any of the inputs to the 3-input AND gate are low, /WE
is in the inactive high state. When the Z80A or DMA controller is
writing data into memory, /RAMWINMREQ remains high and holds the
middle input at logic l. Since a write operation is in progress,
/RDEN is in the inactive high state. /KLEAR, as the section on memory
timing will show, is in the inactive high state until the end of a
write operation, and the top input is therefore at a logic one. The
2Q signal is therefore responsible for asserting /WE. 2Q is part of
the timing control logic, and goes high to enable the gating of the
column address into the DRAMS. /WE is asserted roughly 125 nsec after
/RAS and roughly 125 nsec before /CAS.

When the Winchester control logic is transferring information
from a disk drive to the cache, RAMWREN is active high. As with a
Z80A write operation, the 2Q signal is responsible for generating
/WE. The timing is equivalent to a Z80A write operation. If the
Winchester logic is reading information from the cache and storing it
on a disk, RAMWREN will be inactive. When the Winchester logic
signals a memory operation by bringing /RAMWINMREQ low, the middle
input of the 3-input AND gate will be forced low and /WE will not be
asserted. The /KLEAR input is responsible for deactivating the /WE
signal at the proper time for all memory write operations. /KLEAR
returns low when /RDEN returns low, in the case of a Z80A or DMA
memory write, or when /RAMWINMREQ returns high, in the case of a

Winchester memory write.

2.2.2.3 Memory Timing Logic and Memory Timing

Memory timing is controlled by three flipflops, shown in Fig
2-5. Two of these flipflops are driven by a 4 MHz clock while the
third is driven by a 16 MHz clock. These flipflops are shown in the
figure in the same order as they are shown on the engineering prints
(bottom center of page 2). For convenience, the leftmost flipflop

will be designated flipflop 1 in this discussion, followed by
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flipflops 2 and 3. The Q output of flipflop 1, 1Q, is the source of
the 1Q signal described in the section on generating /hAS. Similarly,
the Q output of flipflop 2, 2Q, is the source of the 2Q signal
mentioned in the previous section.

Prior to a cache read or write operation, the 2CLR and 3CLR
inputs are held at logic zero. The 3Q output, in turn, holds the 1CLR
input at logic zero. Fig 2-6 shows how these flipflops control the
generation of memory timing signals for various Z80A memory
operations. At the start of an instruction fetch cycle, the Z80A
asserts /MREQ and /RD on the falling edge of the 4 MHz clock, forcing
the /RAS generating logic to assert /RAS. Four gate delays later, the
2CLR and 3CLR inputs are raised to logic one, enabling flipflops 2 and
3. 2Q is connected to the enable input of Row Address RAM Driver L42,
allowing the row address to be gated from the Main Address Bus to the
inputs of the DRAMS. The falling edge of /RAS strobes the row address
into the DRAMS’. Note that the /2Q output holds the Column Address RAM
Driver, L44, in the disabled state.

At the same time that the 2CLR and 3CLR inputs are raised to
logic one, a logic one is presented to the 2D input of flipflop 2.
The next rising edge of the 4 MHz clock clocks a one into the 2D
input, forcing the 2Q and /2Q outputs to toggle. Row Address RAM
Driver 142 is then disabled and Column Address RAM Driver 144 is
enabled. The column address is then presented to the inputs of the
DRAMS and given approximately 70 nsec to stabilize. Since 2Q is now
at a logic one, the next rising edge of the 16 MHz clock forces the 3Q
and /3Q outputs to toggle, asserting /CAS. 3Q raise the 1CLR input to
a logic one, enabling flipflop 1. The next rising edge of the 4 MHz
clock forces the 1Q and /1Q outputs to toggle, and 1Q immediately
turns off /RAS. In the case of a write operation, /1Q, the source of
/KLEAR, immediately turns off /WE. A short time after the rising edge
of the 4 MHz clock, /MREQ and /RD return high, forcing the 2CLR and
3CLR inputs to clear flipflops 2 and 3. 3Q in turn clears flipflop 1,
and the memory control circuits are all returned to their inactive
states.
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All instruction fetch operations are immediately followed by a
/RAS only refresh cycle. It is here that the 1Q signal plays an
important role. According to the manufacturer's specs for the 4864
DRAMS, /RAS must remain high for a minimum of 100 nsec between memory
operations. The /MREQ signal does not always return high after the
instruction fetch cycle soon enough to meet this timing requirement.
1Q is therefore used to turn /RAS off on the rising edge of the 4 MHz
clock to allow for the 100 nsec /RAS precharge requirement. As the
timing diagram shows, this timing problem only occurs between an
instruction fetch and a refresh cycle.

During a refresh cycle, /RFSH goes low in conjunction with
/MREQ and holds flipflops 1, 2, and 3 in the cleared state. /CAS
cannot be asserted and the data outputs of the DRAMs are not enabled.
/RAS simply follows /MREQ. Memory read and memory write cycles are
similar to the instruction fetch cycle, but /RAS and /CAS are
stretched out an extra 125 nsec. Winchester memory timing, shown in
Fig 2-7, is identical to the instruction fetch operation just
described, except that /RAMWINMREQ sets the ball rolling rather than
/MREQ. Finally, memory timing under the direction of the DMA
controller is identical to the timing of the memory read and write
cycles for the Z80A, and is not shown.

2.2.2.4 Cache Data Parity Generator/Checker

The circuit responsible for automatically generating and
checking the parity of data stored in the cache is shown in Fig 2-8.
The easiest way to see how this circuit works is to step through an
example. Assume that a byte of OlH is to be written into the cache.
Since /RDEN is high for a write operation, the signal named 'A' in Fig
2-8 will be at logic 1. During normal operation, REVP is in the
inactive low state. (REVP is only activated during powerup
diagnostics to check the operation of the parity circuit). The
EXCLUSIVE OR of A (1) and REVP (0) is therefore true, and a logic 1 is
presented to the I input of the parity generator chip.
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Since the data byte has a single one, and since the I input is
at logic 1, the EVEN output of the parity generator will be a logic
1. (The EVEN output is at logic 1 if an even number of inputs are at
logic 1, and the ODD output is at logic 1 if an odd number of the
inputs are ODD). During a write operation, both /SYSMREQ and /WE will
go low, enabling the output of the parity buffer. The EVEN output of
the parity generator is then connected to the data input of the parity
DRAM. In this example, the parity bit is a logic 1.

When this byte is read from memory, /RDEN goes low, and the 'A'
signal is forced to reflect the state of the parity bit. The
EXCLUSIVE OR of the parity bit (1) and REVP (0) is a logic 1, and the
EVEN output from the parity generator is again a logic 1. The ODD
output from the parity generator is a logic 0. At the end of the read
operation when /RDEN returns to the inactive high state, this zero is
clocked into the D input of the flipflop. The /Q output remains high,
and /NMI is not asserted.

If one of the DRAMS had failed, resulting in no ones in the
data field instead of a single one, the ODD parity output would have
been a logic 1. When the logic 1 was clocked into the flipflop, the
/Q output would have gone low and /NMI would have been asserted. A
parity error is defined as a fatal error. If a parity error is
detected during the normal course of events, the board puts the cat
out for the night and goes into an idle state.

During powerup diagnostics, the operation of the parity
generator/checker is tested by writing data with reverse parity and
then reading it back with normal parity. In the example used in this
section, the EXCLUSIVE OR of 'A' and REVP during write with reverse
parity would be a logic O, since both 'A' and REVP are at logic 1.
Because only one data bit is at logic 1 and the I input is at logic O,
the EVEN output would be logic 0. This zero would be stored in the
parity DRAM as the parity bit. On read-back with normal parity, ‘A’
would be logic 0 and REVP would be logic 0, forcing the I input to the
parity generator to be a logic 0. The ODD output from the parity
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generator would therefore go high forcing a non-maskable interrupt.

If a parity error does not occur during this test, the Z80A knows
something is really hosed up. /NMI can be cleared either by a reset
or a Z80A read from ROM. The interrupt is automatically cleared when
the 280A attempts to read the first instruction in the service routine
(the interrupt vector), since /PRMSEL is necessarily asserted.

2.3 Input/Output Ports

I/0 ports on the DPU board can be divided into two general
categories: those that provide the Z80A with direct input of DPU
status signals or allow the Z80A to directly manipulate DPU control
signals, and those that interface the Z80A with programmable
controllers, counters, and timers. This section examines each of
these ports in detail.

2.3.1 DPU Status Ports and Z80A Command Ports

The Z80A monitors the DPU board through three input ports.
These ports provide information ranging from the status of individual
signals that allow the Z80A to make control decisions, to the statuses
of groups of signals that allow firmware to determine what type of

removable disk drive is currently plugged into the board. The 2Z80A
outputs commands to non-programmable circuits on the board be writing

to one of eight output ports. These ports providé the Z80A with a way
to directly manipulate control signals. This section describes each
of these eleven ports in detail.

2.3.1.1 Winchester Interface Status Port (Input Port 00)

Five status signals from the Winchester drive (or drives) are
made available to the Z80A at this port. If a removable Winchester
disk drive is plugged into the board, it must share this port with the
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fixed Winchester drive. Only the selected drive will make status
information available; outputs from a de-selected drive are floated by
circuits in the drive. This port informs the 280A whether or not the
heads are over cylinder 0, alerts the Z80A to any conditions on the
drive that might cause data to be written improperly, informs it when
the drive is ready and when the heads are over the desired cylinder,
and lets it know which drive is supplying the information to ensure
that the correct disk drive is responding.

‘When the Z80A reads this port by outputting xx00 on the Main
Address Bus and asserting /IORQ, the Y0 output of decoder L57 (2H2) is
forced low and /WININ is asserted. /WININ pulls the enable inputs of
driver L115 (4I12) low, placing Winchester status information on the
Main Data Bus. The Z80A then latches the information into an internal
register and decodes it. Data obtained from this port is interpreted
as shown in Table 2-1. Note that signals from the disk drive are
inverted by the driver. The logic values shown in the 'State' column
of Table 2-1 reflect the values the Z80A sees. The state of the
signals coming from the disk drive are actually the inverse of the
logic values shown in the 'State' column.

Bit
Number State Interpretation

DBO /TRACKO is at logic 1. Heads are not over track O.

/TRACKO is at logic 0. Heads are over track O.

= O

DBl /WRFLT is at logic 1. Disk drive is OK.

/WRFLT is at logic 0. A write fault condition
exists. May cause data to be written improperly.
All write operations are inhibited until condition

is corrected.

= O

DB2 0 /READY is at logic 1. The drive is not ready.
Generally this means that the motor is not up to
speed yet.

1 /READY is at logic O. The drive is ready. When
true in conjunction with /SKCOMP, data can be read
from or written to the disk.

Table 2-1. How the Z80A interprets input from the
Winchester Interface Status Port.
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DB3 0 /SKCOMP is at logic l. Seek is not complete.
Heads are not over the desired cylinder.

1 /SKCOMP is at logic 0. Seek is complete. Heads
are positioned over the desired cylinder.

DB4 0 /DRSO is at logic 1. The fixed drive is not
selected.
1 /DRSO is at logic 0. The fixed drive is selected.
(DB5 had better be 0).
DB5 0 /DRS1 is at logic 1. The removable drive is not
selected.
1 /DRS1 is at logic 0. The removable drive is
selected. (DB4 had better be 0).
DB6 Spare. Not looked at by firmware.
DB7 Spare. Not looked at by firmware.

Table 2-1 (continued). How the Z80A interprets input
from the Winchester Interface Status Port.

2.3.1.2 Winchester Interface Command Register 1 (Output Port 10)

Four of the signals originating at the outputs of this register
are sent to the disk drive. Three of them are combined at the drive
to select one of the heads, while the fourth is used to reduce the
amount of current passed through the heads when data is being written
onto one of the dense inner tracks. The latter output, along with the
three of the remaining register outputs, are used either individually
or in pairs to generate control signals that enable and disable
circuits in the Winchester control logic. These signals allow the

Z80A to initiate and halt Winchester read, write, and format
operations.

When the Z80A outputs xx10 on the Main Address Bus and asserts
/IORQ, the Y1 output of decoder L57 is forced low and /WINOUT1 is
asserted. At the end of the write cycle, the Z80A deactivates /IORQ,
causing /WINOUT1 to return high. The rising edge of /WINOUT1l clocks
data from the main data bus into Winchester Interface Command Register
1, L112 (3D4), forcing the outputs to reflect the commands from the
Z80A. The effects of writing to this port, based on the state of each

COMPANY
__CONFIDENTIAL




bit, are shown in Table 2-2. Note that signals sent to the disk drive

are inverted before leaving the board.

Bit
Number State Ef fect on Control Signals

DBO 0 /HDSELO is set to logic 1. /HDSELO-3 are combined
at the drive to form a binary number that is used
to select a head.

1 /HDSELO is cleared to logic 0.

DBl 0 /HDSELl is set to logic 1.

1 JHDSELl is cleared to logic O.

DB2 0 /HDSEL2 is set to logic 1.

1 /HDSEL2 is cleared to logic O.

DB3 0 RWC and /RWC are forced to logic O and 1
respectively. Normal write current is passed
through the heads, and write precompensation logic
on the MFM generator is not activated.

1 RWC and /RWC are forced to logic 1 and O
respectively. Current flowing in the write head’ is
reduced, the write precompensation logic on the MFM
generator is activated.

DB4 0 TEND is cleared to logic 0. The microsequencer
will not execute the format-track-end firmware.

1 TEND is set to logic 1. The microsequencer will
execute the format-track-end firmware.

DB5 Not connected. Has no effect.

DB6 0 READ is cleared to logic 0, turning off the read
control hardware of the Winchester logic. Brought
to this state temporarily during a READ operation
to clear a header error condition. /FORMAT is set
to logic 1.

1l READ and RW are set to logic 1. 1Initiates a read
operation. If WRITE is asserted simultaneously,
/FORMAT will be asserted and a format operation
will be performed.

DB7 0] WRITE is cleared to logic O, turning off the write
control hardware of the Winchester logic. /FORMAT
is set to logic 1.

1 WRITE and RW are are set to logic 1. 1Initiates a

write operation. If READ is asserted
simultaneously, /FORMAT will be asserted and a
format operation will be performed.

Table 2-2. Effects of Z80A output to

Winchester Interface Command Register 1.
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2.3.1.3 'Winchester Interface Command Register 2 (Output Port 20)

Signals from the outputs of this register are used to select a
Winchester disk drive, step the heads, and define the direction in
which the heads are to be stepped. When the 2200 commands the Z80A to
per form a Winchester operation, the Z80A first figures out which
Winchester the 2200 is asking for (even if there is only one), and
then writes to this port to select the appropriate drive. If the
heads are not over the deéired cylinder, they must be moved. After
determining which cylinder the heads are currently over, which
direction they need to be stepped in, and how many steps need to be
made to place the heads over the correct cylinder, the Z80A checks to
see if /DIRCT is in the appropriate state. If /DIRCT is indicating a
step in the wrong direction, the Z80A writes to this port and changes
the step direction.

To step the heads, the Z80A pulses the /STEP signal low for
6.75 usec. /STEP is pulsed by writing to this port twice: once to
force /STEP low and once to return it high. If the heads are to be
stepped more than one cylinder, the Z80A continues to pulse /STEP
every 22.5 usec until a /STEP pulse has occurred for every cylinder
the heads are to be moved over. The heads move in or out one cylinder
for each pulse of the /STEP line. At the disk drive, the /STEP pulses
are counted, and when the drive determines that it has received all
the step pulses it is going to get, it moves the heads over the
appropriate number of cylinders in one smooth motion. The process of
counting the step pulses before moving the heads is known as a
buffered seek.

When the Z80A writes to this port by placing xx20 on the Main
Address Bus and bringing /IORQ low, the Y2 output of decoder L57 (2H2)
is forced low, and /WINOUT2 is asserted. At the end of the write
cycle when /IORQ is returned high, the Y2 output of L57 also returns
high and the rising edge of /WINOUT2 clocks data from the main data
bus into Winchester Interface Command Register 2, L1113 (4H13). Table
2-3 shows what actions are forced when this port is written to, based
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on the state of the individual bits. Note that signals sent to the
disk drive are inverted before leaving the board.

£~
Bit
Number State Effect on Control Signals
DBO (0] /DRVSELO is cleared to logic 0. Fixed Winchester
is de-selected.
1 /DRVSELO is set to logic 1. Fixed Winchester is
selected.
DBl 0 /DRVSELl is cleared to logic 0. Removable
Winchester is de-selected.
1 /DRVSEL1l is set to logic 1. Removable Winchester
is selected.
DB2 0] /STEP is deactivated by setting to logic 1.
1 /STEP is activated by clearing to logic 0.
DB3 0 /DIRCT is forced to logic 1. Direction of step
will be out (toward the center of the disk).
1 /DIRCT is forced to logic 0. Direction of step
will be in (away from the center of the disk).
DB4 Not connected. Has no effect.
o DB5 Not connected. Has no effect.
DB6 Not connected. Has no effect.
DB7 Not connected. Has no effect.

Table 2-3. Effects of Z80A output to
Winchester Interface Command Register 2.

2.3.1.4 Set Controller Ready Port (Output Port 40) and
Set Controller Busy Port (Output Port 50)

Before the 2200 attempts to send a command byte to the DPU, it
must check the DPU's ready/busy status to ensure that the DPU is
ready. Similarly, before attempting to read data from the DPU's 2200
Data Output Register, the 2200 must ensure that the DPU is ready. The
2200 must always wait until the DPU is ready before attempting to send
or receive data. On friday afternoons, the DPU gets incredibly drunk
(like its designer) and doesn't raise the ready flag until sometime

= late saturday afternoon. 1In the board-busy state the /2Q output of
flipflop L83 (3Bl0) is at logic 0; in the board-ready state L83 is in
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the cleared state and the /2Q output is at logic 1. This signal is
inverted by driver L130 (3A9) before it is routed to the 2200.

The DPU board can be placed in the busy state in any one of
four ways. A busy state is automatically entered during both power=-on
and hardwired resets. When /RST is brought low, the 2PR input of L83
is forced low, and the ready/busy flag is set to the busy state. The
board is also automatically placed in the busy state when the DMA
controller completes a data transfer from the DPU to the 2200. 1In
this case, the DMA controller simultaneously outputs both /EOP and
/DACK2 low, forcing the 2PR input of L83 low.

A third condition also automatically places the controller in
the busy state. When the 2200 writes a command byte into the DPU's
2200 Data Input Register, the falling edge of /BOBS (which is inverted
by line driver L130) clocks a high into the 2D input of L83, placing
the board in the busy state. The Z80A may place the board in the busy
state at any time by writing arbitrary data to the Set Controller Busy
Port (output port 50). When the Z80A addresses this port by placing
xx50 on the Main Address Bus and bringing /IORQ low, the Y5 output of
decoder L57 (2H2) is forced low and /SETBSY is asserted. /SETBSY
forces the pin 12 output of AND gate L128 low, in turn forcing the 2PR
input of L83 low, placing the board in the busy state.

If the board is in the busy state and firmware determines that
the board is no longer busy, the Z80A sets the board in the ready
state by writing arbitrary data to the Set Controller Ready Port

(output port 40). When the Z80A places xx50 on the Main Address Bus

and brings /IORQ low, the Y4 output of decoder L57 is forced low and

/SETRDY is asserted. /SETRDY forces the pin 6 output of AND gate L61
low, in turn bringing the 2CLR input of flipflop L83 low, placing the
board in the ready state.

During DMA transfers from the 2200 to the DPU, as mentioned,

the board is automatically placed in the busy state. When the DMA
controller reads the 2200 Data Input Register by bringing /RD low,_ the
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pin 6 output of AND gate L6l is forced low (since /DACKl is also
low). The 2CLR input of L83 is brought low, and the board is placed
in the ready state. Thus, the board is automatically placed in the
busy state when the 2200 sends a byte of data, and automatically
placed in the ready state when the DMA controller reads the byte.

2.3.1.5 2200 Data Input Register (Input Port 60)

All command and data bytes from the 2200 are passed to the DPU
through the 2200 Data Input Register, L65 (3D1l1). The 2200 places a
byte of data on its data output bus, /BOBl-8 (3C-El4), and brings the
Output Bus Strobe (/BOBS) low. /BOBS is inverted by line driver L130
and is presented to the A input of l-shot L129, the 2CK input of
flipflop L83, and the CK/TR3 input of CTCl. The falling edge of /BOBS
clocks a one into the 2D input of L83, placing the board in the busy
state, triggers L129, and generates an interrupt request to the Z80A
via channel three of CTCl. The /Q output of L129 is pulsed low for
500 nsec. Since the /Q output is tied to the l-shot's B input, the A
input is disabled for the duration of the pulse, preventing noise on
the /BOBS input ffbm re-triggering the l-shot.

Data on the 2200's output bus is inverted by the 2200-DPU Data
Input Buffer, L102, and then presented to the D inputs of the 2200
Data Input Register. When the l-shot times out, the rising edge of
its /Q output clocks data from the 2200 into L65, where the data may
then be read by either the Z80A or the DMA controller. When the
l-shot is triggered, the Q output from the l-shot is presented to the
1D input of flipflop L83. The next rising edge of 4CLK sets the
flipflop, asserting OBREQl, which issues a DMA request to the DMA
controller at its DREQl input. OBREQl is synchronized with 4CLK to
satisfy a timing requirement of the DMA controller.

Because OBREQl is generated even when the 2200 sends a command
byte to the Z80A, the DMA controller is programmed to ignore OBREQl
when command bytes are being sent. CTCl informs the Z80A when a
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command byte has been written into the register, and the Z80A then
reads the command byte. bnce the Z80A has received all the command
bytes from the 2200 and is ready to receive data, CTCl is programmed
to ignore the output bus strobe and the DMA controller is programmed
to respond to the interrupt request. The DMA controller then takes
over the task of réading data from the 2200. After the DMA controller
reads all the data it has been programmed to read, it issues an End of
Operation (/EOP) signal that is passed through CTC2 to the Z80A. The
Z80A then programs the DMA controller to ignore the DMA request, and

continues on to the next step of the operation.

The Z80A reads the 2200 Data Input Register by placing xx60 on
the Main Address Bus and bringing /IORQ low, forcing the Y6 output of
decoder L57 (2H2) to go low asserting /ZRD2200. /ZRD2200 forces the
pin 3 output of AND gate L61 low, forcing the OC input of L65 low,
which dumps the data in the input register onto the Main Data Bus.
Data is strobed into the Z80A on the rising edge of its /RD output.
The DMA controller reads the 2200 Data Input Register by
simultaneously bringing /DACKl and /RD low. /RD is asserted when the
DMA controller brings its /IOR output low. Pin 6 of OR gate L116 then
'i.goes low, forcing the pin 3 output of AND gate L6l and the OC input of
L65 low, placing the data in the input register onto the Main Data
Bus. Data is latched into the DMA controller on the riéing edge of
the DMA controller's /IOR output.

2.3.1.6 2200 Data Output Register (Output Port 70)

All data and operation status bytes sent from the DPU to the
2200 must pass through the 2200 Data Output Register, L117 (3D10).
The Z80A uses this register to send operation status information to
the 2200 when an operation has been completed, and also to echo
command bytes as they are received from the 2200. Data is transferred
from the data cache to the 2200 through this register by the DMA
controller. Before sending any data to the 2200, both the DMA
controller and the Z80A must ensure that the 2200 is not busy. When
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the 2200 is busy, its BCPB signal (3A%) is in the active high state.

When the Z80A desires to send data to the 2200, it polls the
DPU System Status and Operation Port until it finds /CPB is in the
inactive high state. Having determined that the 2200 is not busy, the
Z80A writes a byte of data into the 2200 Data Output Register by
placing xx70 on the Main Address Bus and bringing /IORQ low. The Y7
output of decoder L57 (2H2) is forced low, and /ZWR2200 is asserted.
/ZWR2200 then forces the pin 6 output of NAND gate L8l1 high, which in
turn forces the ENB input of L117 high. At the end of the write
cycle, the rising edge of /2ZWR2200 latches the data on the Main Data
Bus into the the 2200 Data Output Register.

The rising edge of /ZWR2200 also clocks a one into the 1D input
of flipflop L127, causing its 1Q output to assert the 2200 Input Bus
Strobe (IBS). 1IBS is inverted by driver L130, and /BIBS is presented
to the 2200. The /1Q output of L127 brings the /1G and /2G inputs of
the DPU-2200 Data Output Buffer, L118, low, gating data in the output
register onto 2200 Data Input Bus lines BIBl1-8. When the 2200
receives an active /BIBS, it knows that the data on the input bus is
valid. The Z80A knows that the 2200 received the data when it sees
the 2200 enter the busy state. If the 2200 is busy, /CPB holds the
1CLR input of L127 low, ensuring that a fault in the DPU board cannot
accidentally cause data to be placed on the 2200 Data Input Bus.

Data read from a disk is sent to the 2200 under the direction
of the DMA controller. When the 2200 goes from the busy state to the
ready state, a logic one is presented to the 2D input of flipflop L127
(3A6). The first rising edge of 4CLK sets L127, forcing its 2Q output
high. The rising edge of the 2Q output clocks a one into the 1D input
of flipflop L143, causing IBREQ2 to be asserted at the 1Q output.
IBREQ2 issues a DMA request to channel two of the DMA controller.

The DMA controller writes a byte of data into the 2200 Data
Output register by simultaneously bringing /DACK2 and /WR low. /WR is
forced low when the DMA controller brings its /IOW output low.
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Bringing these two signals low has the same effect as bringing
/2ZWR2200 low, which has alread& been covered in detail. In addition,
the pin 3 output of AND gate L126 is forced low, clearing L143 and
removing the DMA request by forcing /IBREQ2 back to the inactive low
state. When the 2200 goes busy to read the data, the 2CLR input of
L127 is brought low, clearing the flipflop for the next transfer.
Again, /CPB holds the 1CLR input of L127 low, preventing a fault in
the controller board from accidentally dumping data onto the 2200 Data
Input Bus.

IBREQ2 is also generated when the Z80A is sending status
information to the 2200 and echoing command bytes. During these
times, the DMA controller is not programmed to respond to the DMA
request. When the Z80A is ready to let the DMA controller take over
the task of sending data, it programs the DMA controller to respond to
the DMA request. After the DMA controller has transferred the number
of bytes it was programmed to transfer (generally 257 bytes), it
issues an End of Operation (/EOP) signal to the 2Z80A via channel zero
of CTC2. The Z80A then programs the DMA controller to ignore DMA
requests on channel two, and continues on to the next phase of the
operation.

2.3.1.7 Floppy Interface Command Register (Output Port CO)

The Floppy Interface Command Register, L57 (6J4), allows the
Z80A to turn the floppy motor on and off, select and de-select the
floppy, clear the floppy door-open flag, and assert REVP during the
powerup diagnostics. REVP allows data to be written into the cache
with reverse parity so that the operation of the cache data parity
generator/checker can be tested.

When the Z80A writes to this port by placing xxCO on the Main

Data Bus and bringing /IORQ low, the Y4 output of decoder L59 (2I2) is
forced low, and /FLOUT is asserted. At the end of the write cycle,
the rising edge of /FLOUT clocks the data on Main Data Bus lines DBO-5
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into the D inputs of buffer register L56 (6J4). In addition, /FLOUT
is connected to the pin 1 input of OR gate L50 (6J13). When /FLOUT
goes low, the 2CLR input of flipflop L3 either remains high or goes
low, depending on the status of bit DB6. If this bit is a logic O,
the flipflop is cleared and the floppy door-open flag is deactivated.
The effects of setting or clearing each bit in this register are shown
in Table 2-4.

Bit
Number State Effect on Control Signals

DBO 0] /MTRON is set to logic 1. Turns off the floppy
motor. ,

1 /MTRON is cleared to logic 0. Turns on the floppy
motor.

DBl 0 /DRVSEL is set to logic 1. The floppy drive is
de-selected.

1 /DRVSEL is cleared to logic 1. The floppy drive is
selected.

DB2 0 REVP is set to logic 0. Data will be written into
the cache with normal parity (normal operation).

1 REVP is cleared to logic 1. Data will be written
into the cache with reverse parity (powerup
diagnostics). '

DB3 Spare. Not connected.

DB4 ~ Spare. Not connected.

DB5 Spare. Not connected.

DB6 0 2CLR input of flipflop L3 is brought low, and the
floppy door-open status latch is cleared. Clears
the door-open condition.

1 2CLR input of flipflop L3 remains in the inactive
high_stage, and the floppy door-open status latch
retains its current status.

DB7 Spare. Not connected.

Table 2-4. Effects of Z80A output to
the Floppy Interface Command Register.

2.3.1.8 Floppy Controller Reset Port (Output Port DO)

Before the Z80A attempts to program the floppy controller's
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step rate, head load time, and head unload time, it writes arbitrary
data to the Floppy Controller Reset Port to clear the floppy
controller chip. All floppy drive control signals from the controller
chip are deactivated. When the Z80A places xxD0O on the Main Address
Bus and brings /IORQ low, the Y5 output of decoder L59 (2I2) is forced
low and /FLOPRST is asserted. /FLOPRST triggers l-shot L90 (6I10) by
bringing the B input low. The Q output of L90 goes high for 15 usec,
resetting the controller chip. This output is also routed to the A
input to prevent re-triggering while the l-shot is in the quasi-stable
state. If you don't believe it, then the hell with ya.

2.3.1.9 DPU System Status and Options Port (Input Port EO)

The DPU System Status and Options Port, L55 (2F9), is read by
the Z80A to determine what type of removable drive is plugged into the
controller board. It also provides the Z80A with the status of four
system signals: /CPB, DROP/CL, /KS, and FLPINDEX. When the Z80A reads
this port by placing xxE0 on the main address bus and bringing /IORQ
low, the Y6 output of decoder L59 (2I2) is forced low and /STATUS is
asserted. /STATUS brings the /1G and /2G inputs to LS55 low, placing
status and options data on the main data bus. Table 2-5 defines how

DB0O-4 are interpreted by the Z80A, and Table 2-6 defines how DB5-7 are
interpreted.

Bit
Number State Interpretation
DBO 0 /CPB is asserted. The 2200 is busy. Data may not
be sent to the 2200.
1 /CPB is inactive. The 2200 is ready. Data may be
sent to the 2200.
DBl 0 DROP/CL is inactive. The floppy drive door is
closed.
1l DROP/CL is asserted. The floppy drive door is open
and the drive motor is getting cold.

Table 2-5. How the Z80A interprets the BDO-BD4 inputs
from the DPU System Status and Options Port.
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DB2 0 /KS is asserted. Data is being written from the
4E/00 Bus Driver, L75, to a Winchester disk.

1 /KS is inactive. Data is not being written from
the 4E/00 Bus Driver to a Winchester. While this
signal was probably checked at one time to let the
Z80A know when refresh cycles could be performed
during a Winchester format operation, it is not
used for anything any more. Firmware includes no
way to check the status of this signal. Still,
it's comforting to know you could check it if you
really wanted to.

DB3 0 FLPINDEX is inactive. The floppy heads are not
over the index mark.
1 FLPINDEX is asserted. The floppy heads are over

the index mark.

Table 2-5 (continued). How the Z80A interprets the BD0O-BD4
inputs from the DPU System Status and Options Port.

Switch Settings Indicated Drive(s) Connected to Board
DB7 | DB6 | DB5 | DB4
(sw4)]| (sw3)] (sw2){| (swl) Fixed Drive Type Removable Drive Type
0 0 0 0 10 Mbyte Winchester Mini-Floppy
0 0 0 1 30 Mbyte Winchester Mini-Floppy
1 0. 0 0 10 Mbyte Winchester 10 Mbyte Winchester
1 0 0 1 30 Mbyte Winchester 10 Mbyte Winchester
1 0] 1 1 30 Mbyte Winchester 30 Mbyte Winchester

All other combinations are illegal.

Table 2-6. How the Z80A interprets the BD5-BD7 inputs
from the DPU System Status and Options Port.

2.3.1.10 Issue Floppy Terminal Count Port (Output Port FO)

When data is to be read from or written to a floppy disk, the
Z80A tells the DMA controller how many bytes of data to read or write,
and tells the floppy controller where to start reading or writing.
Since the floppy controller has no way of knowing on its own when to
stop reading or writing, the Z80A must write arbitrary data to the
Issue Floppy Terminal Count Port to tell it when to stop. When the
last byte of data is qritten or read, the DMA controller issues an End
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of Operation (/EOP) signal to the Z80A via channel zero of CTC2. 1In
response, the Z80A writes to Output Port FO to issue a terminal count
to the floppy controller. A terminal count signal forces the floppy
controller to stop reading or writing.

When the Z80A places xxFO on the main address bus and brings
/IORQ low, the Y7 output of decoder L59 (2I2) goes low and asserts

/OTC. /OTC is inverted by NAND gate L54 (6Gll) and then sent to the
TC input of the floppy controller.

2.3.2 Programmable I/O Devices

To aid the Z80A in controlling data transfers, monitoring
signals on the DPU board, timing and counting events, and controlling
floppy disk operations, the Z80A has at its disposal four,
programmable I/0 devices: a 9517-4 DMA controller, a 765A Floppy Disk
Controller (FDC), and two 280 Counter Timer Chips (CTCs). This
section discusses the DMA controller and CTCs in detail, including
information on the specific functions they perform and how their
internal registers are addressed and programmed. The Floppy Disk
Controller is covered in the chapter on floppy disk operations. As is
true with most chips that are designed for use in a wide variety of
applications, the DMA controller and CTCs have many features that go

unused in any specific application. This section describes, for each
chip, the features the Z80A makes use of.

2.3.2.1 9517-4 DMA Controller

DMA data transfers, in general, are much faster than programmed
I/0 transfers because an instruction fetch cycle is not required
between each transfer. The 9517-4 DMA controller, L99 (21I7), improves
system performance by assuming control of data transfers between the
2200 and the data cache and between the floppy controller and the data
cache. Features of the DMA controller include a 64k byte word-count
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capability, a 64k byte addressing capability, and four indepehdént;
individually~-programmable I/0 channels. This chip can juggle, whistle
Dixie, bring home the bacon, and fry it up in a pan =-- all at the same
time. ‘

Only three of the four channels on the DMA controller are
actually used by the Z80A. Channel 0 is activated for data transfers
from the data cache to the floppy controller and vice verca, channel 1
handles transfers from the 2200 to the data cache, and channel 2
controls transfers from the data cache to the 2200. Channel 3 is not
used. After a powerup or a hard-wired reset, firmware programs
channels 2 and 3 to ignore DMA requests by masking the DREQl and DREQ2
inputs. Channel 0 is not masked, since DMA requests are not issued by
the floppy controller unless the floppy controller has been instructed
to read or write data.

The DMA controller has two major cycles, referred to as the
Idle and Active cycles. In the idle cycle, the controller'samples the
/CS input every clock cycle to determine if the Z80A is attempting to
read from or write to one of its internal registers, and samples the
DREQ inputs to determine if a channel is requesting DMA service. Any
time the Z80A outputs an address of the form xxAx in conjunction with
/IORQ low, the Y2 output of L59 is forced low and /DMACS is asserted.
Address lines A0-A3 are inputs to the controller when /DMACS is
asserted, and are used to select one of the controller's internal
registers. The state of the signals at the /IOR and /IOW inputs
determine whether the Z80A is attempting to read from or write to an
internal register.

The Z80A initiates a transfer by writing a starting address
into a channel's Base Address Register and Current Address Register.
It then tells the controller how many bytes are to be transferred by
placing a number one less than the actual number of bytes to be
transferred into the channel's Base Count Register and Word Count
Register. Finally, if the channel's DREQ input is masked, the Z80A
unmasks the DREQ input. When the controller is in the idle state and
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a channel requests a DMA service, the device will output a HREQ to the
Z80A and enter the active cycle.

All transfers are made in what is called the Single Transfer
Mode. 1In this mode, a one-byte transfer takes place during each
HREQ/BUSAK handshake. When an unmasked DREQ input goes active, the
controller responds by outputting HREQ active. After the Z80A
responds by driving BUSAK active, a one-byte transfer takes place.
HREQ is then deactivated, the word count is decremented, and the
address is incremented. When the word count goes to zero, a Terminal
Count (TC) causes /EOP to be asserted, informing the Z80A via channel
0 of CTC2 that the transfer is complete.

By convention, a write operation refers to a data transfer from
an I/0 port to the data cache, and a read operation refers to a data
transfer from the cache to an I/O port. The eight, high-order address
bits are multiplexed on the data lines. Prior to a transfer, the
controller places the high-order address byte on the Main Data Bus and
brings the ADSTB output low. ADSTB forces the ENB input of the
High-Order Address Latch, L10l1 (2J10), to go low, and the high-order
address byte is is gated into the latch. ADSTB is then returned high,
and the address is latched into L10l. The high-order address byte is
updated only when a carry occurs out of the low-order address byte or

when a new DMA operation begins.

As an illustration of how the DMA controller operates, assume
that data is being transferred from the 2200 to the cache. When the
2200 writes a byte of data into the 2200 Data Input Register, OBREQl
goes high. Channel 1, which is programmed to perform a write
operation, receives the DMA request and forces the controller's HREQ
output high. When the Z80A returns an active BUSAK, indicating that
it has floated its bus lines, the controller outputs /DACKl and brings
the /IOR output low. The contents of the 2200 Data Input Register are
then forced onto the Main Address Bus. This data byte is latched into
a temporary register in the controller, and /DACKL and /IOR are
returned to the inactive high state.
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In the second half of the write operation, the controller
brings its AEN output high, causing the High-Order Address Latch to
place the high-order address byte on the high-order address bus, and
-the low-order address byte is placed on the low-order address bus at
the A0-7 outputs. /MEMW is brought low to indicate that data is to be
written to the cache, and the byte of data is placed back on the Main
Data Bus from the temporary register. The timing of memory operations

from this point on is similar to the timing described for Z80A memory
operations in section 2.2.2.

When the byte has been written into the cache, the High-Order
Address Latch, AO0-A7, and DO-D7 outputs are floated, and HREQ is
returned to the inactive low state. The Z80A then resumes control of
the bus. Read operations are similar to write operations, except the
direction of the transfer is exactly the opposite and the /MEMR and
" /IOW signals are active rather than the /IOR and /MEMW signals.

Before discussing exactly how the DMA controller is programmed
by the Z80A for various transfers, a brief description of some of the
internal registers in the 9517-4 is needed. Each channel's Current
Address Register contains the memory address to be used during a DMA
transfer. The current address is stored in two bytes, a low-order and
a high-order byte. When the Z80A writes the low-order byte into this
register, the register's First/Last Flipflop is toggled so that the
next byte the Z80A sends will be stored in the high-order byte. At
the end of a single-byte transfer, the low-order address byte is
incremented. If a carry occurs out of the low-order byte, the
high-order byte is incremented and the High-Order Address Latch is
updated.

Each channel's 16-bit Current Word Count Register is programmed
with, and always contains, a value that is one byte less than the
actual number of bytes that remain to be transferred. This register
is automatically decremented after each transfer. When the word count
goes to zero, a TC will be generated and /EOP will be asserted.
Similar to the Current Address Register, the Current Word Count
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Register contains a low- and a high-order byte. The first byte
written into this register is placed in the low-order register, and
the register's First/Last Flipflop is toggled so that the next byte
sent will be placed in the high-order register.

Two registers that cannot be read by the Z80A are the Base
Address and Base Word Count Registers. These registers are loaded in
parallel with the Current Address and Current Word Count Registers,
and maintain the values that are loaded into them throughout a
transfer operation. If a channel is programmed to autoinitialize, an
/EOP at the end of a transfer operation will cause the original values
of the Current Address and Current Word Count registers to be restored
from the Base Address and Base Word Count registers of that channel.
The mask bit of that channel will not automatically be set by the
/EOP, and the channel is ready to repeat its service. Firmware makes
use of this feature with a slight modification.

When a channel is to transfer more than one block of data, that
channel is programmed to autoinitialize after an /EOP. Upon
autoinitialization, the Z80A immediately steps in and writes a new
starting address into the Base and Current Address Registers, and the
channel continues on with the transfer. If a channel is not
autoinitialized, its DREQ input is automatically masked by an /EOP,
and the Current Address and Word Count Registers are not restored. 1In
order to transfer another block of data on that channel, the entire
initialization process must be repeated. The only channel that is not
programmed for autoinitialization is channel 2. More information on

the operation of specific channels is given in the chapter on firmware.

Although firmware provides the Z80A with the capability to
address all of the DMA controller's internal registers, not all of the
registers are used. Furthermore, some registers that may be both read
from and written to are either only read from or only written to.
Tables 2-7 through 2-12 list the addresses of the registers that are
used by the Z80A, indicates whether the registers are read from or

written to, and shows in detail what effects certain bit patterns have
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on the operation of the DMA controller.

.2

Nt

Output Port xxAO

Channel 0 Base and Current Address Registers.
Written to by the Z80A to load the starting memory
address for DMA transfers both to and from memory.
The I/O port involved in these transfers is always
the Floppy Disk Controller. Although the Current
Address register can be read, it never is. See
section 2.3.2.1 for more detail on these registers.

Output Port xxAl

Channel 0 Base and Current Word Count Registers.
Written to by the Z80A to specify how many bytes are
to be transferred in one transfer operation. The
value loaded is one less than the number of bytes
that will actually be transferred. The 1/0 port
involved in these transfers is always the Floppy
Disk Controller. Although the Current Word Count
register can be read, it never is. See section
2.3.2.1 for more detail on these registers.

Output Port xxA2

Channel 1 Base and Current Address Registers.
The I/0 port involved in these transfers is always
the 2200 Data Input Register. See Output Port xxAO.

Output Port xxA3

Channel 1 Base and Current Word Count Registers.
The I/0 port involved in these transfers is always
the 2200 Data Input Register. See Output Port xxAl.

Output Port xxA4

Channel 2 Base and Current Address Registers.
The I/0 port involved in these transfers is always
the 2200 Data Output Register. See Output Port xxAO

Output Port XxxAS5

Channel 2 Base and Current Word Count Registers.
The I1/0 port involved in these transfers is always
the 2200 Data Output Register. See Output Port xxAl.

Table 2-7. Addressing the DMA Controller's Base
and Current Address Registers and Base and Current

Word Count Registers.

Output Port xxXAS8

Command Register

Written to by the Z80A to select characteristics
that are applied to all four registers. Only
written to once, after either a powerup or hardwired
reset. Byte written to register = 20H. Effects of
this bit pattern are as follows:

Table 2-8. Programming the DMA Controller

Command Register.
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Bit # State | Effect

BDO 0 Disables memory-to-memory transfer option used to move
a block of data from one location in memory to
another. This function is not needed by the DPU.

BD1 0 This bit is not looked at because BDl is logic O.

BD2 o Enables the controller.

BD3 0 Selects normal timing (as opposed to compressed timing,
which requires a faster access time than is available
on the DPU).

BD4 (o} Selects fixed priority DMA requests with channel 0
having the highest priority.

BD5 1l Selects extended write cycle. This selection forces
the write control line to go low one clock period
earlier than it would normally go low, but does not
extend the length of the write cycle. Used in order to
meet the timing requirements of the DRAMS.

BD6 0 Sets the sense of all DREQ inputs active high. A logic
1l at any of the DREQ inputs will be interpreted as a
DMA request.

BD7 0 Sets the sense of all DACK outputs active low. A DMA
request is acknowledged by bringing the appropriate
DACK output low.

Table 2-8 (continued). Programming the
DMA Controller Command Register.

Output Port

xxAA Mask Register.

Written to by the Z80A to set or clear a channel's
mask bit. DMA requests are not acknowledged when the mask
bit is set. Bit BD2 determines whether the bit will be
set or cleared, and bits BDO and BDl select the channel.
Only the bytes shown below are written into this register
by firmware. No other bit patterns are used.

Table 2-9. Programming the DMA Controller
Mask Register.
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|_Byte Sent DB7-DB3 BD2 | BD1 | BDO Effect

OlH Ignored 0 0 1 Clear channel 1 mask bit. DMA
request is generated when 2200
writes a byte of data into the
2200 Data Input Register.

O2H Ignored 0 1 0 Clear channel 2 mask bit. DMA
request is generated when 2200
goes from the busy state to the
ready state.

O05H Ignored 1 0] 1 Set channel 1 mask bit. No DMA
request is generated when the
2200 writes a byte of data into
the 2200 Data Input Register.
DREQl is ignored.

O6H Ignored 1l 1 0 Set channel 2 mask bit. No DMA
request is generated when 2200
goes from the busy state to the

ready state. DREQ2 is ignored.

Table 2-9 (continued). Programming the DMA
Controller Mask Register.

"Qutput Port xxAB Mode Register

Selects a channel's mode register to provide
specific information regaurding the type of transfer to be
performed. Bits BD1l and BDO are decoded to determine which
channel's mode register is being addressed. Bits BD3 and
BD2 determine whether a read or a write transfer is to be
performed (10 = read, Ol = write). Bit BD4 is a logic 1 if
autoinitialization is allowed, and logic 0 if it is not
allowed. Bit BD6 is always zero, specifying that the
contents of the Current Address Register should be
incremented after each transfer. Bits BD7 and BD6 are
always logic 0 and 1 respectively, indicating Single Mode
transfers. Only four bit patterns are used for Mode

Register programming. These bit patterns and their effects
are:

Byte Sent | Effects

4AH Selects channel 2, read transfer, no autoinitialization,
address increment, single transfer mode. Programs channel

2 to send data to the 2200 through the 2200 Data Output
Register.

Table 2-10. Programmlng the DMA Controller
Mode Registers.

COMPANY
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Byte Sent

Effects

54H

Selects channel 0, write transfer, autoinitialization,
address increment, single transfer mode. Programs channel

0 to transfer data from the Floppy Disk Controller to the
cache.

55H

Selects channel 1, write transfer, autoinitialization,
address increment, single transfer mode. Programs channel
2 to receive data from the 2200 Data Input Register.

58H

Selects channel 0, read transfer, autoinitialization,
address increment, single transfer mode. Programs channel
0 to transfer data from the cache to the Floppy Disk
Controller.

Table 2-10 (continued). Programming the
DMA Controller Mode Registers.

Output Port xxAD Master Clear.

Writing arbitrary data to this port has the same

effect as a hardware reset. All bits in the Command,

Status, Request, and Temporary Registers are cleared, all
First/Last flipflops are cleared (first byte written to
Current Address or Word Count Registers will be interpreted
as a low-order byte), and all DREQ mask bits will be set.
Used once during every powerup or hardwired reset sequence
to initialize chip.

Output Port xxAF Write All Mask Register Bits.

Writing data to this port allows the Z80A to
selectively set or reset all DREQ mask bits in one
operation. Only the four least significant bits are
decoded. Used once during every powerup or hardwired
reset sequence to initialize chip after a Master Clear.
Byte sent is OEH, which clears channel 0's mask and sets
the other three channel's masks.

Table 2-1l1. DMA Controller Master Clear and
Write All Mask Register Bits commands.




Input Port xxA0: Read channel
Input Port xxAl: Read channel
Input Port xxA2: Read channel
Input Port xxA3: Read channel
Input Port xxA4: Read channel
Input Port xxA5: Read channel Current Word Count. Register.
Input Port xxA6: Read channel Current Address Register.
Output Port xxA6: Write channel 3 Current Address Register.
Input Port xxA7: Read channel 3 Current Word Count Register.
Output Port xxA7: Write channel 3 Current Word Count Register.
Input Port xxA8: Read a channel's status register.

Output Port xxAC: Write to clear First/Last flipflops.

Input Port xxAD: Read contents of Temporary Register.

Current Address Register.
Current Word Count Register.
Current Address Register.
Current Word Count Register.
Current Address Register.

WNONMFMHFOO

Table 2-12. DMA Controller Ports addressable
by firmware but not used.

2.3.2.2 Z80 Counter Timer Chips

Two Z80 CTC's count events, time events, and prioritize
interrupts for the Z80A. Channel 0 of CTCl, L124 (2El12), is used to
interrupt the 280A when the microsequencer issues a DONE signal at the
end of a Winchester operation.- :An INDEX signal from a Winchester
drive generates an interrupt via channel 1 of CTCl to indicate either
that the heads are over the index mark and a format operation should
begin or that the maximum number of rotations has been exceeded during
a sector header search. Channel 2 of CTCl generates an interrupt when
the floppy controller issues a FLOPINT signal, indicating that either
a floppy operation is complete or the floppy door has been opened.
And, when the 2200 writes a byte of data into the 2200 Data Input
Register, an interrupt is generated via channel 3 of CTCl to alert the
Z80A that an output bus strobe was asserted by the 2200.

Channel 0 of CTC2, L125, interrupts the Z80A when the DMA
controller signals the completion of a data transfer operation bf
pulling /EOP low. When the 2200 issues a re-initialization sequence
by asserting /START, an interrupt is generated via channel 1.
Channels 3 and 4 of CTC2 perform timing functions for the Z80A.
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When the 280A places an address of the form xx8x on the Main
Address bus in conjunction with /IOR low, the YO output of decoder L59
(212) is forced low, and /CTCCS1l is asserted. Address lines ABO and
ABl are decoded by CTCl to determine which of the four channels is
being addressed. Similarly, when the Z80A places an address of the
form xx9x on the Main Address Bus and brings /IOR low, the Yl output
of L59 is forced low and /CTCCS2 is asserted. The Z80A programs a
channel when its services are needed. When a channel's services are
no longer required, the Z80A disables that channel. Table 2-13 shows
exactly how each channel is addressed and programmed by the Z80A.

Qutput Port xx80 CTCl Channel O

Channel 0 generates an interrupt that wakes the Z80A up from a
halt state during Winchester read, write, and format
operations. In addition, the interrupt vector for all four
channels of CTCl is sent through this port. When bit BDO is a
logic 1 the control register is addressed, and when bit BDO is
a logic 0 the interrupt vector register is addressed. The
interrupt vector written to this port is 40H, which results in
interrupt vectors of 40H for channel 0, 42H for channel 1, 44H
for channel 2, and 46H for channel 3. The first byte sent to
this address is always D7H, which has the effects described
below. Channel O is disabled by writing a byte of 03H to this
port, which stops any active operation and disables the
channel interrupt.

Bit # State | Effect

BDO 1 Addresses the control register.
BD1 1 Stops any current operation on this channel.
BD2 1 Indicates that the next byte sent to this address

should be interpreted as a time constant for the Down
Counter. For read and format operations, the Down
Counter is loaded with a count of one, and for format

operations the Down Counter is loaded with a count of
31.

BD3 0] Don't care, since bit BD6 is a logic 1.

BD4 1 The rising edge of DONE will decrement the down counter.

Table 2-13. Addressing and Programming the 280
Counter Timer Chips.
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Bit # State | Effect

BD5 0 Don't care, since bit BD6 is a logic 1.

BD6 1l Selects the counter mode.

BD7 1 Channel interrupts are enabled and will occur when the

Down Counter reaches zero.

Output Port xx8l1 CTCl Channel 1

This channel generates an interrupt when the heads of a
selected Winchester are over the index mark. During format
operations, this interrupt is used to signal that formatting
should begin; during read and write operations, index marks
are counted and an interrupt is generated when a sector is not
located within a predefined maximum number of rotations. The
default value for the maximum number of rotations is three.
Channel 1 is programmed identically to channel 0, and is also
disabled by sending a byte of 03H. The Down counter is loaded
with either one or three, depending upon the type of disk
operation to be performed.

Output Port xx82 CTCl Channel 2

Channel 2 generates an interrupt when the NEC floppy
controller issues an interrupt to signal the end of a floppy
operation or when the floppy drive door is opened. This
channel is programmed the same way that channels 1 and 2 are
programmed, and the Down Counter is always given a value of
one. Once programmed, this channel is not disabled except by
a power outage or a hardwired reset.

Output Port xx83 CTCl Channel 3

An interrupt is generated by this channel when the 2200 writes
a command byte into the 2200 Data Input Register. Channel 3
is programmed in the same manner as Channels 0, 1, and 2.
After all command bytes are received, the Z80A disables this
channel by writing O3H into the control register. The DMA
controller is then enabled, and will respond to OBS signals
until 257 bytes of data have been received. The DMA
controller is then disabled and Channel 3 is re-enabled.

Channel 3 then responds to OBS signals until again disabled by
the Z80A.

Table 2-13 (continued). Addressing and Programming
the 280 Counter Timer Chips.
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Output Port xx90 CTC2 Channel 0

Channel 0 generates an interrupt that informs the Z80A that a
DMA transfer operation has been completed. In addition, the
interrupt vector for all four channels of CTC2 is sent through
this port. When bit BDO is a logic 1 the control register is
addressed, and when bit BDO is a logic O the interrupt vector
register is addressed. The interrupt vector written to this
port is 48H, which results in interrupt vectors of 48H for
channel O, 4AH for channel 1, 4CH for channel 2, and 4EH for
channel 3. The first byte sent to this address is always C7H,
which has the effects described below. Channel 0 is disabled
by writing a byte of 03H to this port, which stops any active
operation and disables the channel interrupt.

Bit # State | Effect

BDO 1 Addresses the control register.
BD1l 1 Stops any current operation on this channel.
BD2 1 Indicates that the next byte sent to this address

should be interpreted as a time constant for the Down
Counter. The Down Counter is loaded with a count of

one.

BD3 0] Don't care, since bit BD6 is a logic 1.

BD4 | O The falling edge of /EOP will decrement the down
counter.

BDS 0 Don't care, since bit BD6 is a logic 1l.

BD6 1l - |Selects the counter mode.

BD7 1 Channel interrupts are enabled and will occur when the

Down Counter reaciies zero.

Output Port xx91 CTC2 Channel 1

This channel generates an interrupt when the 2200 initiates a
reinitialization sequence by asserting /START. Once

programmed, this channel remains active until power down or a
hardwired reset.

Table 2-13 (continued). Addressing and Programming
the Z80 Counter Timer Chips.
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Output Port xx92 CTC2 Channel 2

Channel 2 is used with Channel 3 to measure dead time after
completion of a disk operation. If four seconds elapse and
the floppy is not accessed, this channel causes channel 3 to
generate an interrupt to the Z80A, informing the Z80A to shut
the floppy drive motor off. The channel is programmed with
37H as shown below, and times out every 16.4 msec (system
clock period times the prescaler times the time constant).

Bit State |Effect

BDO 1 Addresses the control register.

BD1l 1 Stops any current operation on this channel.

BD2 1 Indicates that the next byte sent to this address
should be interpreted as a time constant for the Down
Counter. The Down counter is loaded with OOH, which
results in a timeout every 256 counts.

BD3 0 Causes counting to begin on the rising edge of the
clock in the first T2 machine state following the
loading of the time constant.

BD4 1 Don't care, since timer is not triggered externally.
BD5 1 Selects 256 for the prescaler.. The Down Counter will
be decremented every 256 clock cycles.

' BD6 0 Selects the timer mode.
BD7 1 Channel interrupts are disabled. No interrupt will be

generated when the timer times out.

OQutput Port xx93 CTC2 Channel 3

Channel 3 is used as both a counter and a timer. During
Winchester format operations, this channel functions as a
timer that informs the Z80A when it is safe to refresh dynamic
memory. This channel is also used with with Channel 2 to
measure dead time after completion of a disk operation. If
four seconds elapse and the floppy is not accessed, this
channel generates an interrupt informing the Z80A that the
floppy drive motor should be turned off (an interrupt is
generated when 256, l4.6-msec timeouts have been counted). 1In
the counter mode, the channel 3 control register is programmed

Table 2-13 (continued). Addressing and Programming
the Z80 Counter Timer Chips.
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with FFH, and in the timer mode the control register is

programmed with 87H, as shown below. Both the timer and the

counter can be disabled by writing O03H into the control
register.

COUNTER MODE

Bit # State |Effect
BDO 1 Addresses the control register.
BD1 1 Stops any current operation on this channel.
BD2 1 Indicates that the next byte sent to this address
should be interpreted as a time constant for the Down
Counter. The Down Counter is loaded with OOH, causing
an interrupt to be generated after a count of 256.
BD3 1 Don't care, since bit BD6 is a logic 1.
BD4 1 The rising edge of Channel 2's Time Out output will
decrement the down counter.
BD5 1 Don't care, since bit BD6 is a logic 1.
BD6 1 Selects the counter mode.
BD7 1 Channel interrupts are enabled and will occur when the
Down Counter reaches zero.
TIMER MODE
Bit # State |Effect
BDO 1l Addresses the control register.
BD1 1l Stops any current operation on this channel.
BD2 1 Indicates that the next byte sent to this address
should be interpreted as a time constant for the Down
Counter. Depending on the operation being performed,
the Down Counter will be loaded with either 28H, 30H,
or 40H, corresponding to times of 160 usec, 192 usec,
and 256 usec.
BD3 0 Causes counting to begin on the rising edge of the

clock in the first T2 machine state following the
loading of the time constant.

Table 2-13 (continued). Addressing and Programming
the 280 Counter Timer Chips.




Bit # State |Effect

BD4 0 Don't care, since timer is not triggered externally.

BD5S 0 Selects 16 for the prescaler. The Down Counter will be
decremented every 16 clock cycles.

BD6 0 Selects the timer mode.

BD7 1 Channel interrupts are enabled. An interrupt will be

generated when the timer times out.

Table 2-13 (continued). Addressing and Programming
the Z80 Counter Timer Chips.
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CHAPTER 2
THEORY OF OPERATION

INTRODUCTION

The 2275 Disk Peripheral consists of two OEM Disk Drives, a Disk Processing
Unit (Controller), and a linear regulated Power Supply, all mounted in a
single case. This section contains the theory of operation of the Power
Supply with 8397 Power Supply Regulator Board; and the Disk Processing
Unit/8396 Disk Controller Board. OEM Disk Drive theory is beyond the scope of
this manual.

‘POWER SUPPLY

The power supply for this unit is of straightforward design, incorporating
linear voltage regulation and current limiting. It operates from either 115
VAC or 230 VAC power lines, and produces two regulated and two unregulated DC
output voltages:

+ 5 VDC Regulated
+ 12 VDC Requlated
+ 16 VDC (Nominal) Unregulated
16 VDC (Nominal) Unregulated

Physically, the power supply is divided into two sections. The larger and
heavier components are mounted on the chassis rear panel; while the filters,
regulators, and most of the rectifiers are on the 8397 Regulator Board.

-

Chassis-Mounted Power Supply Components

The chassis-mounted components include the Power Transformer, the transformer
Primary Side Accessories, and the Full-Wave Center-Tap Rectifier for the +5
VDC section. '

The transformer Primary Side Accessories include a Line Filter, power ON/OFF
Switch, Line Fuse, Transient Suppressors, and a Cooling Fan. Two other
accessories operate on the primary side of the power transformer, but they are
physically located on the Regulator Board. These are the Thermal Overload
Protector, and the Primary Voltage Selector Switch.

The Power Transformer has dual primary windings which can be connected in
parallel for 115VAC operation, or connected in series for 230 VAC operation.
The Primary Voltage Selector Switch determines whether the windings are
connected in series or parallel. The Transformer has two tapped secondary
windings. One winding feeds low voltage AC to the +5 VDC rectifiers and
regulator; while the other winding feeds higher AC voltages to three
rectifiers that produce nominal -16 VDC, +16 VDC, and +24 VDC.

The Rectifier for the +5 VDC section of the power supply is a high-power,

encapsulated, and heat-sinked unit of full-wave center-tap configuration. -
This is the only rectifier that is not mounted on the regulator board.

2-1
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8397 Power Supply Regqulator Board

The Power Supply Regulator Board contains four Rectifiers, all of the power
supply Filters, a +12 VDC Voltage Regulator, a +5 VDC Voltage Regulator, and a
-.7 VDC Clamp. The Voltage Requlator pass transistors and the nominal +16 VDC
Rectifier are heavily heat-sinked. A Thermal Overload Protector on one of the
heat sinks will open the Power Transformer primary circuit if the heat sink
temperature becomes excessive.

The four rectifiers include a half-wave unit that provides the nominal +24 VDC
that powers the +12 VDC regulator. A heat-sinked full-wave center-tap
rectifier provides both the nominal +16 VDC unregulated and +12 VDC regulated
outputs of the power supply. The third rectifier is a low-power full-wave
center-tap unit that provides the nominal -16 VDC unregulated output. This
same negative voltage source also feeds a low voltage Clamp circuit that
provides -.7 VDC for the voltage regulator current limiting circuits. The
remaining rectifier is a low-power full-wave center-tap type, and provides the
nominal +8.5 VDC that powers the +5 VDC Voltage Regulator.

The power supply filters are all simple capacitor f£ilters, and are mounted on
the regulator board.

The +12 VDC and +5 VDC Regqulators are of similar design. Each consists of an
integrated low-power regulator that controls high-power external pass
transistors. Each regulator is adjustable over a small range, and each
incorporates fold-back current limiting. The principal differences between
the regulators are that the reference and feedback voltages require different
handling in each case, and the +12 VDC Regulator has been designed to
withstand a power-up current surge that exceeds the normal current limiting
level. Regulator details are described below.

Voltage Requlator Details

Each of the Voltage Regulators is designed around a standard IC regulator, the
LM723. The features of this unit include current limiting, and a stabilized
roference voltage source. In operation, the IC regulator receives feedback
voltage from the redulated output terminal, reference voltage from the
stabilized reference source, and current-sense feedback from a small series
resistor in the output line.

The regulator compares the feedback and reference voltages, then adjusts the
regulator output until the feedback and reference voltages match. The
reference voltage used by the regulator is reduced by a voltage divider to
obtain output voltages lower than approximately 7.7 VDC. The feedback voltage
used by the regulator is reduced by a voltage divider to obtain output
voltages higher than 7.7 VDC.

The current-sense feedback signal is a voltage drop produced across the small
series resistor in the output line. This voltage is applied to the current
limiting control within the regulator. If the regulator output current
exceeds a specified value, the current limiter reduces the regulated output
voltage as low as necessary to prevent any further increase in the current.
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The voltage regulators on the 8397 Power Supply Regulator Board generally
operate as described above, except that external pass transistors are used
with the IC regulators to allow high current operation. These pass

transistors are included in the feedback loops, so the overall results are the
same.

Two additional features have been incorporated into the current-sense feedback
loops: Foldback Current Limiting, and Current Surge Compensation. Both
regulators use foldback current limiting, but only the +12 VDC regulator uses
surge compensation.

Foldback current limiting prevents excessive pass transistor power dissipation
in the event of a short circuit load. In high power regulators such as these,
a short circuit load condition can easily cause a power dissipation far beyond
the normal level at full load, even though current limiting is used. The
reason is that the external pass transistor must handle the full input voltage
as well as full load current under short circuit conditions. Under normal
full load conditions, the voltage felt by the transistor is far lower.

Foldback limiting is effected in this case by the use of a comparator in the
current-sense feedback loop. At normal current levels, the comparator is
gsaturated, and no limiting voltage is applied to the IC regulator. As the
regulator output current approaches the limiting value, the comparator
operates as a feedback amplifier, and current limiting proceeds normally. A
short circuit on the regulator output line will drop the output voltage to
zero, or nearly so. Under that condition, the comparator quickly cuts off,
applies full limiting voltage to the IC, and forces the regulator to reduce
the output current to substantially below the full load value.

Current Surge Compensation is required by the +12 VDC regulator because it
powers the Winchester Drive(s), and is therefore subject to a heavy starting
current surge at the time of initial power-up. The surdge exceeds the design
current limiting level for several seconds. To prevent reqgulator shut-down
during this period, additional circuitry temporarily increases the current
limiting level, and then lowers it back to normal in two steps. This process
is carried out by a pair of comparators and an RC time delay network.
Initially, these comparators act together to reduce the reference voltage of
the comparator in the current limiting feedback loop, thus raising the current
limiting threshold. The compensating comparators drop out of the circuit
sequentially as the capacitor in the time delay network charges.
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ALL COMMNECTORS
ARE KEYED.

# HEADER
JUMFER 2-13
AMND 7-8

CR/7LF TO
CONTINUE

L]



J-2 J=-1
FLOFFY
OR S—1
WINCHESTER #2
R

E = ]

A J-3 a5
ﬂ-{¥ FOWER =11 F
R
0
i
T

o L.=-100
& FROM R-2
Z79-2000 J~4
J-5
WINCHESTER #1
HE AT TN N AT S W AR AN St
83948 REV 1
CRYCF TOCUONTINOE?



CED RS T8V DU TED #5312V D0
]| ] R—-9
J-2 +5V
SW—-1 J-1 F-3 A IS 1T9TI2T 9T & = [i} ADJ
pRA0) T 1Ea = 519 [2 J-3 THETIT 891 9 =
' B T= CF=6 [T 1T T2TITO 717 &1 1
m PT“%L' 7 - 1 -
R—24
= 12V
LED 41 ADJ
CAFACITOR BANE +5 DG
&1 [ e

CR/LF TO CONTINUE?

2273 REGULATOR

- 8397



83597 REGULATOR
CONNECTOR J-1

——— A0 IN FROM FUSE ANMD LINE SWITCH »
--— NOT USED

e LO/R2EOVAD

w11/ 220VAD

AC IN FROM LINE SWITCH

~—— 110/2R20VAC

w———— O /2R OVAL

—-—— QL TO FAN

—-—— QA T FAN

EEEEEEERE

% NOTE:
FIN #1 GOES TO THERMAL CIRCUIT BREAKER 0N
HEATSINE OF 81 THEN RETURNS TO SWITCH 8-1

CR/LLF TO CONMTINUE?



8397 REGULATOR
CONNECTOR J-2

——= 0 VOLTS DC
~—— AC 1

——— Q0 2

——= ) VOLTS DC
——— 0 VOLTS DC
NOT USED
——= AC 4

——— AL 5

—— A 3

EEEECEEERE
!
i
i

CR/LF TO CONTIMUE?




J=3 VOLTABE CONNECTOR

= II
i
FIN #1 = +12V DO
FPIN #2 = +12V RETURN
FIN #3 = +5V RETURN
FIN #4 = +3V DC

CR/LF TO CONTINMUE?



HEADER FOR SEAGATE WINCHESTER

16 *% DRIVE SELECT #1

15 %% DRIVE SELECT #2

14 %% DRIVE SELECT #3I

1Z =% DRIVE SELECT #4

S Rt 12 %  GROUND — NO CONNECTION

11  #% BROUND - NO CONNECTION
]| 10 %%  GROUND - NO CONNECTION

9 #% DRIVE ALWAYS SELECTED

FN/TAE TO RETURN TO MENUE



(Rl

TN

CONTROL

LLLLLIITL L]

T=73

TERMINATOR - (REMOVE IF
HEADER INSTALLED IN FLACE

BOARD

SEAGATE 10 MEG WINCHESTER

OF FLOFFY DRIVE)

[XTAt ]

MOTE
ALL. CONNECTORS
ARE KEYED.

CR/LF TO
CONT INUE



S 11 LCUTL Y T TTT LT e T

e it

[E]TERMINQTUR = (REMOVE IF INSTALLED IN

FL.ACE OF FLOFFY DRIVE)
HEADER

IMI 10 MEG WINCHESTER RD/RW BOARD

HUE Bad

NOTE#
ALL CONNECTORS
ARE FEYED.

CR/7LLF TO
CONT ENUE

"‘.\



J—-3F VOLTAGE CONNECTOR

1] [=]

T
L

FIN #1

FPIN #2

FIN #3

FIN #4

+12V DO
+12V RETURN
+5Y RETURN

+3V DO

CR/LF TO CONTINUE?



HEADER FOR IMI WINCHESTER

16 =% DRIVE SELECT #1

15 *x DRIVE SELECT #2

14 *% DRIVE SELECT #3

12 x»%  DRIVE SELECT #4

12 =% QOFTIONAL RESET

11 #% SIZE SELECT O

10 % SIZE SELECT 1

@ #%  DRIVE ALWAYS SELECTED

FN/TAE TO RETURN TO MENUE



2273 FUSE LIST

MAIN

/- FUSE
‘ FUSE

FUSE
FUSE
FUSE
FUSE
FUSE
FUSE

FN/TABR TO

LINE

e —
#3 -
#3 -
#4 -
#E -
#s -~
#65 ~

FUSE — 115 VOLTS AC
v 220 VOLTS AC

JUMFER — NEXT
JUMFER — NEXT
24 VOLTS = 4A
24 VOLTS = 44
JUMFER -~ NEXT
JUMPER = NEXT

o
- [,
o~ e

TO J-2

TO J-2

¥ NO FUSE ON R-0O BOARDS
# FUSE ON R—-2 BOARDS

TO J-2

TO Jg-2

8.5 VOLTS = 4A # NO FUSE ON R-0 ROARDS
8.5 VOLTS = 4A % FUSE ON R-2 BOARDS

RETURN TO MENUE?



A SWITCH TONFIGURATION
- XX 8396 BUARD
=T ON N N ON
=20 ON UN ON OFF
="XX N ON OFF UN
=20 OFF N ON N
=0 OFF UN N OFF
="XXK OFF N OFF N

/Eg =0 OFF ON OFF OFF

w SWITUH ¥ S SW—=3 SH== SW=T

SWITCH ON = SWITCH CLOSED

FN/TAE TO RETURN TO MENUE

2



J=-2 VOLTAGE CONNECTOR

[t [=] Kl

FIN #1 = +12V DC
FIN #2 = +12V RETURM
FIN #3 = +3V RETURN

FINM $#4 +3V DO

i

CR/LF TO CONTIMUE?



2273 FOWER SUFFLY AND CHASSIS ASSEMBLY F/N 270-0870

L
TRANSFORMER * B
- P/N 270-3Z11 FAN
~ * [0 F/N 400-1001
* A
LW LUNMELTUR
CUToOuUT
] INSIDE REAR CHASSIS (BOTTOM)
# = FUSE HOLDER F/N 340-0018 *#*A = LINE FILTER F/N 410-2024
#B = LINE SWITCH F/N Z25-0059 #0 = RECTIFIER P/N 3280-40035
NOTE: ~ IF ANY COMPONENT I8 DEFECTIVE ORDER COMFLETE CHASS5IS ASSEMERLY

FM/TAR TO RETURM TO MENUE - CR/LF TO RESTART?



8397 REGULATOR
CONNECTOR J-3

10)

Ll

r)
oo

4o

L&

el

CR/LF TO

START PROGRAM ABAIN — FN/TAR TO RETURN TO MENUE?

+12 VOLTS ouT

+5 VOLTS 0OUT

+5 VOLTS OuUT

+12 VOLTS QuUT

+o VOLTS OUT

+5 VOLTS OUT

O VOLTS DC

O VOLTS D

0 VOLTS DO

0 VOLTS DO

O VOLTS DO

O VOLTS DO

+1& VOLTS UNREGULATEDR
NOT USED

—-1& VOLTS UNMREGULATED



8396 BOARD
CONMECTOR J-3

w0V REGULATED

=== +1&6Y UNREBULATED - (INFUT TO +12V REGULATOR)
——=— 45V REGULATED

=16V UNREGULATED — (INFUT TO -12V REGULATOR)
——— 0 VOLTS DC

- O VOLTS DC

CEECEE

CR/LF TO RESTART —— FN/TAR TO RETURN TO MENUE?




J-3 VOL.TAGE COMMECTOR

[=]
FIN #1 = +12V DU
FIN #2 = +12V RETURN
PIN #2 = +3V RETURNMN
FIM #4 = +5V DO

CR/LF

TO CONTIMUE?



J—-2 VOLTAGE CONNECTOR

PIN #1 = +12V DC

FIN #2
PIN #3

FIN #4

+12V RETURN

+5V RETURN

+5V DO

CR/ZLLF TO CONTINUE?



[28

ST LY — L LT TN e

e =
PO =
Hdmgs s
pmge s
e

GUANTUM =0 MEG WINCHESTER
CONTROL EODARD

d -

TERMINATOR - (REMOVE IF
INSTALLED IN FPLACE
OF FLOFFY DRIVE)

FROM

EROM

XTAL

NOTE:
ALl CONNECTORS
ARE KEYED.

CR/LLF TO
CONTIMUE




HEADER FOR TANDON 5.25'' FLOFPY

16 #x HEAD SOLONOID WITH DRIVE SELECT
15 #% DRIVE SELECT #1

14 %% DRIVE SELECT #2

13 #% DRIVE SELECT #3

SR 12 #% DRIVE SELECT #4

11 *% MUX

10 =%  NOT USED

9 *% HEAD SOLONOID WITH MOTOR ON

FN/TAR TO RETURN TO MENUE



”“ﬁ"mm]

J-2

]

L UARRaRaaonunungeny
[TERT ]
[FEADERF]

TANDON FLOFFY CIRCUIT BOARD Lﬁ

NOTE
ALL CONNECTORS
ARE KEYED.

* HEADER
JUMPER 215
AND  8-9

CR/LLF TO
CONTINUE



=

HEADER FOR MFI

5.25" "

FLOFFY

H¥®

# 3

* ¥

¥

K

¥HH

A%

HEAD SOLONOID WITH DRIVE SELECT

DRIVE SELECT #1

DRIVE SELECT #2

DRIVE SELECT #3

MUX

DRIVE SELECT #4

HEAD SOLONDID WITH MOTOR ON

FN/TAR TO RETURN TO MENUE



FLOFFY DRIVE F1/J1 I/0 SIGNAL CONNECTOR

S.25""

T = |———— FIN 2
5 O e FIN 4
] &) ——— FIN &
7 g 11— FIN 8
7 o] ———— PFIN 10
TITTTigl - FIN 12
TZ27TTT8) =~ FIN 14
wiTig] = FIN 16&
17778 ———— FIN 18
1971207 e FIN 20
2T T2 ———— PFIN 22
FETTE% ] ——— FIN 24
2o TG ——— FIN 2

=7 128 == FIN 28
=TT T3] === FIN 30
T2 ———— PIN 22
ST FIN 24

I B T S I

I L I

NOT USED

MAY EBE USED A8 DOOR LOCK

DRIVE SELECT #4
INDEX

DRIVE SELECT #1
DRIVE SELECT #2
DRIVESELECT #3I
MOTOR ON
DIRECTION SELECT
STER

WRITE DATA
WRITE GATE
TRACK QO

WRITE FPROTECT
READ DATA

SIDE SELECT

NOT USED

OR INDICATOR

FN/TAE TO RETURN
TO MEMUE?

NOTE: ALL 0ODD NUMBERED FPINS ARE O VOLT DC RETURN LINES



10 MEG WINCHESTER DRIVE F1/J1 I/0 SIGNAL CONNECTOR

T ] — N2 RESERVED

= T ——— FIN 4 HEAD SELECT 2
= & |—— FIN & WRITE GATE

7 g |-—— FIN 8 SEEK COMPLETE
7 Il ——— FIM 10 TRACE, 00

ITTTTE === FIN 12 WRITE FAULT

=71 - FIN 14 HEAD SELECT ©

IST7IE ] —— FIN 14 RESERVED
I7TTTI8) ———— FINM 18 HEAD SELECT 1
T9TTE0] ———— FIN 20 INDEX

212 ——— FIN 22 READY

2524 — FIN 2 STEF

= =G| === FIN Z DRIVE SELECT #1

7| [ 2g |- FIN 28 DRIVE SELECT #2

=7 | [T = FIN F0 DRIVE SELECT #3 FM/TAER TO RETURN
ST e PIM 3R DRIVE SELECT #4 TO MENUET

L2000 S | N 1 (| O O | O O | S O 1 A

| S - PIN 34 DIRECTION SELECT

NOTE: ALL ODD NUMBERED FPINSE ARE O VOLT DC RETURN LINES



DRIVE SELECT JUMFERS

]
[]
L]
L]

*¥%

33

#H¥

*¥

F¥¥%

DRIVE SELLECT #1
DRIVE SELECT #&2
DRIVE SELECT #3
DRIVE SELECT #4

ALWAYS SELECTED

FM/TAR TO RETURN TO MENUE



WANG LABORATORIES, INC., ONE INDUSTRIAL AVENUE, LOWELL, MA 01851 ® TELEPHONE (617) 459-5000, T/ £ 710-243-6759, TELE/ 94-7421

M-E-M-O-R-A-N-D-U-M

TO: Gail stanwyck M/S 1369

FROM: Paul J. Hossfeld

DEPARTMENT: Diagnostic Software Support M/S 8239(1)
DATE: September 14,1984

SUBJECT: 2275 BIT

The 2275 BIT Documentation Part Number: 760-1213
Software Release: 1.0
Prom Part Number: 379-2000

can be released.

I have made the following change to the documentation in order to clarify a
situation that occured during testingy. The enclosed diskette contains the
correction.

Procedure 5.2 (Test Descriptions), the following note was added;

If the heads are ON track zero and they can't step off track,
the BIT will not sense this as an error.

Dave Netzel has agreed to make the following change to the error iundication on
the next rev. of the firmware. The LED's remain ON if the controller board
fails and, they blink if one or both drives fail.

This is for world distribution. /7,‘7-’47675»[~;> p
’ - b c‘

//” /"’( ﬁ .c‘/:;'/‘(/(
Thank You ' ) s?cc@ﬂ,ﬁ/
‘éuv/-' y ’ ’

Paul 3?42;z§£e1d

cc
George Morgan
Dave Netzel M/S 1369
Harvy Worthington M/S 0125



2200 MVP 5 1/4" Disk Diagnostic Engineering Plan
DEP Number 197 -- Revision 3.0

™ 1,0 PROJECT RESPONSIBILITY
1.1 Diagnostic Development Dave Netzel
DICE
1.2 Hardware Project Leader Paul Congo
1.3 Hardware Design Dan Messuri
1.4 Firmware Design Ken Samel
1.5 Software Design Bruce Patterson
1.6 Customer Engineering Scott Maxwell
Paul Hossfeld
2.1 The 2200 MVP 5 1/4" Disk Peripheral is a small stand-alone,
add-on storage device for the 2200 MVP System. The disk
processing unit will consist of a 5 1/4" Winchester, a 5 1/4"
Floppy or two 5 1/4" Winchesters. The initial offering will
consist of a 360K 48TPI floppy and a 5Mb Winchester disk.
Potential options include a 720K 96TPI floppy and a 10Mb
Winchester. The 2200 MVP 5 1/4" Disk Peripheral will connect to
the 2200 MVP via a Triple Controller Board, and will contain a
280 based Controller board, Power Supply, and the disk drive
- configuration of 1 Winchester & 1 Floppy or 2 Winchesters.
2.2 The Disk Controller board contains the following hardware:
1 - Z80A CPU 4MHZ
2 - Z80A CTC 4MHZ
1 AMD9517 DMA Controller
1 - uPD765 Floppy Disk Controller
64k of Memory (8k of PROM, 56k of usable RAM)
Discrete logic Winchester Disk Controller
2200 Interface Logic
3.1 Built In Test (780 Assembly Language)
3.1.1 The Built In Test is designed to operate from power-up and will
test as much of the logic available as possible within a
restricted time frame. The traditionally untestable areas are
the 2200 interface logic and the disk interface logic. Actual
PROM space available to diagnostics amounts to apporximately 1k.
3.1.2 User Interface - LED's on the Disk Drives will indicate failure
-~ via flashing on and off.
' 3.1.3 Diagnostic control user input may be provided via switch

settings which enable two modes of operation, Mode 1 = Run self
test and jump to firmware when completed, (Normal operating
mode). Mode 2 = Loop on self test for manufacturing subassembly
run-in. Mode 1 is the only mode currently available in the
preliminary release of the BIT for Beta sites.



3.1 Built In Test (Z80 Assembly Language) Continued

3.1.3

3.1.4

Tests within the Built In Test are described below:

1.

Since the last 30 PROM addresses are used for memory mapped
I/0, no PROM Checksum Test will be run. The first test will
be the Push/Pop Memory test designed to detect timing
problems as well as detect cell failures.

Bad Parity Detect & Parity Generator Test: This test checks
that NMI's can be detected using the write/read bad parity
circuitry. Then the parity generator is presented with all
256 possible data patterns to insure no erroneous parity
errors will occur.

CTC Addressing Test: This test checks the I/0 addressing of
the CTC's. It also checks that the data lines to and from
the CTC's. :

CTC Downcounter Timer Mode Test: This test checks the
downcounter function of the CTC's timer mode, and their
ability to decrement properly down to a zero value. Counter
Mode testing is not done.

CTC Interrupt Test: This test checks that each channel of
the two CTC's will provide vectored interrupts to the Z80A
CPU.

DMA MASTER CLEAR & Data Bus Test: This test checks the
“master clear" function of the DMA as well as the data bus,
utilizing the temporary and status registers of the DMA.

DMA I/0 Addressing Test: This test checks the I/0
addressing to the DMA utilizing the Current Address
registers and Word Count registers for all channels.

DMA Current Address and Word Count Registers Data Test:

This test checks the Current Address and Word Count
Registers for all channels of the DMA using incrementing and
decrementing 256 byte data patterns to insure all DMA data
holding capabilities are intact.

Additional tests which will check the disks will be developed.

Exact specifications and tests are not available at this

writing. Ken Samel will provide the means of performing these

tests utilizing firmware subroutines. A revision to the DEP

will be developed and distributed when these additional tests

have been defined.

\))\
KS

N
\‘\» ~
,‘3\0\&‘
©

N



3.2 Board Repair (DICE Systems, Inc.)

3.2.1

Board Repair diagnostics are provided to aid repair technicians
in isolating faults to the chip level when possible and to the
circuit level otherwise. DICE Systems, Inc. have been
contracted to perform the development work for this level of
diagnostic. The functional description of this diagnostic prior
to starting program development has been provided to Diagnostic
Engineering by DICE. A copy of this Specification is attached.

3.3 Functional Test (2200 BASIC II)

I

3.3.1

The functional test is normally used in a field environment. In
the case of a disk controller it generally is used to exercise
the drives and controller to detect unit failures. If this disk
controller is the only one available, then isolation of the
field replaceable unit is determined by the Built In Test
because the operating system must utilize the disk drive in
order to be initialized. "MultiDisk" and "GenEx" will be
upgraded to handle these new drives.

4 Manufacturing Run In (2200 BASIC I1)

3.4.1

———

The Run In diagnostic testing is used in manufacturing to weed
out infant mortality failures as well as provide reliability
verification. It is desirable to run in as many units as
possible in a single test bed which typically utilizes a BASIC
monitor, the MVP with a 9 slot I/O backplane, a 2236DE terminal,
a terminal controller, a 2270A disk controller, and the
remaining slots set aside for 3 Triple controllers for testing
the Disk Controller and Disk units. Exactly how manufacturing
intends to run in these units will be solicited.



DOCUMENT : 23001
DATE: AUGUST 24, 1983
CHARGE NUMBER: P.0. LOW-070-W077094

REVISION 0.0 OF
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2275 WINCHESTER DISK CONTROLLER - Functional Specification PAGE 3
Overview Of Diagnostic Product

~

1.0 OVERVIEW

1.1

1.2

*

Product Description

The 2275 Disk Controller Diagnostic is designed to provide Wang
manufacturing with an intensive exerciser routine which will
test for correct operation of the 5 1/4 inch Disk Controller
Board. The Erogram is written in Z80 assembly language and will
reside in the 2764 PROM. The PROM will replace existing
controller firmware during testing. The program will perform
power-up tests before entering a communications mode. When in
the communications mode, the program establishes a link with the
2200 CPU before proceeding to further 2275 Controller tests.
This communication 1link allows the test program to receive
commands which are used in performimg the remaining tests. The
tests are menu driven from the Basic Monitor Workstation at the
Host System. The updates to the Host BASIC code will be
performed as per DICE proposal number 24101.

Product Users and Uses

The Test is designed to begin operation at power-up, and will
aid repair technicians in locating faults at the circuit level
and at the chip level when possible. The board level diagnostic
will require a Basic II monitor. Inclusion of the monitor will
enable multiple test selection, and loop on error.

NOTE

This diagnostic may be used in conjunction with the ZBUG
Debugger Utility. Use of the utility will allow the
operator to examine program Tregister information,
including expected and actual data patterns.



2275 WINCHESTER DISK CONTROLLER - Functional Specification PAGE 4
ﬁzfd“Ct Goals

2.0 PRODUCT GOALS

2.1

2.2

T

Perforﬁance Goals

The 2275 Controller Board diagnostic test sequence will provide
fast 1isolation of hard failures. A successful run of the
diagnostic will indicate with a high degree of confidence that
all major system components are working properly. A message
will be displayed on the Basic Monitor console confirming
sucessful completion of each test phase., Test runtime will be
kept to a minimum.

Compatibility Goals

The 2275 Disk Controller test program will be written in Z80
assembly language. Tests will be written in a modular fashion
and contained within a 2764 8K PROM. Existing 280 assembly
language diagnostics, Basic 2 Monitors, and Disk Exercisers will
be used to implement project development.



2275 WINCHESTER DISK CONTROLLER - Functional Specification PAGE 5
}5gguirements

3.0 REQUIREMENTS

-

3.1 Hardware Description

2275 Disk Controller Board (Part #8396)
Consisting of: 1 - 280 Central Processing Unit

280 Counter Timing Circuits

AMD 9517 DMA Controller

NEC 765 Floppy Disk Controller

WD1100 (4 Chip set Winchester Controller)
2764 PROM (Firmware) '
2732A PROM (Micro-Sequencer)

64k RAM (Disk Buffer)

2200 Interface Logic

LI 2R R DY R A |

- N

3.2 System Configuration
) o

The equipment required for use with this repair diagnostic will
be a MVP 2200 System with 2270A Disk Drive and 2236 DE Monitor,
a Triple Controller Interface, a 2275 Disk Controller and the
'Zbug' Z80 Debugger. Both Floppy and Winchester 5 1/4 inch
Drives are to be connected to the Disk's Controller.



2275 WINCHESTER DISK CONTROLLER - Functional Specification PAGE 6
/ggyer-up Tests

4.0 POWER-UP TESTS

4.1 Proceséor Tests

4.2

4.3

The Z80A processor tests will begin with a check of basic
control instructions. This test procedure will determine the
processor's ability to execute an unconditional jump
instruction, and then proceed to verify operation of the

-accunulator and conditional flag instructions. Subsequently, 8

and 16-bit register operations will be performed. The ability
to set all register bits will be verified, along with correct
flag status during rotate instructions. Operation of the
built-in dynamic RAM refresh register is also tested.

Memory Tests

Memory tests are performed on the Disk Buffer 64K Byte Dynamic
RAM, Both data and addressing tests are performed. A further
test will check for parity errors. Initial Memory test failure
is reported by the ZBUG Debugger. Any errors will display the
failing address and the expected and actual data received.

A checksum test is performed to ascertain that PROM contents are
correct.,

Counter Timer Circuit Tests

280 CTC tests begin with an initialize condition status check.
The internal 8 bit Channel Control Registers are used to verify
280 CPU access to both CTC chips. The Internal 8 bit Time
Constant Register will be 1loaded from the CPU, and the CTC's
Timer Mode will be enabled and checked. This test sequence
includes the use of the 8 bit Prescaler Register which is
capable of dividing the system clock by either 16 or 256. This
facility 1is designed for use by the Down Counter during Timer
Mode operations.



"2275 WINCHESTER DISK CONTROLLER - Functional Specification PAGE 7
Power=up Tests

4.4

4.5

4.6

DMA Controller Tests

The 9517 DMA Controller tests begin with a check of the basic
power-up conditions of the chip. The register addressing logic
is exercised to ensure that each register can be accessed, and
that the 344 bits of internal memory are functional. Tests are
performed on the 16 bit Current Address Registers which are used
during DMA transfers. Also, the 9517's Single Transfer Mode
operation is checked by preforming byte transfers to and from
memory.

Floppy Disk Controller Tests

Initially the 765 Floppy Controller tests verify chip status
after a power-up or reset. Tests are performed on the 8 bit
internal Data Register. A command sequence is then executed,

and status register information is used to check for proper 765
Controller operation.

%‘5’;; .
i
R
LA

WD1100 Winchester Controller Tests

A power-up status check is performed. A command sequence is
generated to validate operation of the micro-sequencer firmware.



2275 WINCHESTER DISK CONTROLLER - Functional Specification PAGE 8
2200 Communications Tests

N

5.0 2200 COMMUNICATIONS TESTS

Tests are performed to verify the handshaking signals. These
signals are essential element in communications with the 2200
MVP System. Status checks are completed, these test the Reset
Signal, and the CPB Ready/Busy Signals. Upon sucessful
completion of these tests, the controller awaits proper input
from the 2200 before continuing with the menu selectable tests.
The following tests can be run by command from the Monitor
Workstation, Error reporting will consist of English Messages.
Messages are displayed along with any available test results.



2275 WINCHESTER DISK CONTROLLER - Functional Specification PAGE 9
Monitor Operated Tests

6.0 MONITOR OPERATED TESTS

6.1

6.2

6.3

6.4

Push-Pop RAM Test

A comprehensive Memory test is performed. This test is designed
to discover any unique memory failures that might have escaped
initial power-up memory testing. Error reporting is done by the
2200. The expected data, actual data read, and the address of
the failure will be displayed on the screen.

CTC - 2200 I/O Tests

Tests are performed to check the I/0 interrupt path to the Z80
CPU thru the Counter Timer Circuit (CTC) chips. Signals tested
include the remaining 2200 interface lines; START and OBS, the
765 Controller's FLOPINT signal, the Winchester Controller's
DONE and INDEX signals, and the 9517 DMA Controller's EOP
signal.

DMA - 2200 I/O Tests

The ability of the 9517 to perform block transfers to and from
the 2200 CPU is tested. The DMA chip is programmed to get 256
bytes from the 2200. When it has done this it is instructed to
send the same 256 bytes back again.

The failure of the first part of this test is determined by the
280. Any failure in the second part of the test must be
determined by the Basic Monitor.

System Configuration Test

SW1 switch settings serve as input to the Z80 CPU, and the
system's drive configuration is displayed using the 2200 Basic

Monitor. Output messages will specify the peripherals which
should be connected to the 2275 Controller in order to perform
further tests. The Winchester and Floppy Drive combination is
ﬁquired to test many features of the 2275 Controller's
ardware.
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Monitor Operated Tests

A

6.5

6.7

6.8

6.9

Disk Initialize Tests

After a select operation is performed, ready status for both
drives is verified. Status checks are performed on both the
fixed and removeable disk drives.

Floppy Disk Write Protect and Media Type Test

This test reads the 765 disk status register to determine if it
can correctly detect the Floppy write protect tab. The sector
size is checked to ascertain the media type. The 5 1/4 inch
Floppy diskette media used contains either 256 byte sectors with
16 sectors per track, or 512 byte sectors with 9 sectors per
track.

Floppy Disk Format Routine

This sequence formats the diskette in the removeable drive using
the appropriate type of format. A special staggered sector map
is used to facilitate the verify operation.

Floppy Disk Verify Test

This test reads each sector sequentially and checks for CRC or
ID field errors. If no errors are found, it seeks the next
track and repeats the test.

Floppy Disk Head Select Test

Verifies that a write operation uses the head specified. A
sector containing the head number is written with each head and
then each sector is read back to make sure its head number is
correct. '

e e ————
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2275 WINCHESTER DISK CONTROLLER - Functional Specification PAGE 11

Operated Tests
Floppy Write/Read Test

This test writes a worst case data pattern onto a sector on the
inner tracks of the recording surface. These sectors are then
read back to verify correct data. This test is preformed to
check that the data seperator circuit is working properly.

Floppy Reliability Test

Selection alternates between high and 1low tracks, a write
operation and a read is performed for sector one on each. Any
discrepancy between the expected and actual data is reported as
an error.

Winchester Write Protect Test

The 2200 CPU uses a reserved cylinder to maintain write protect
status for the Winchester Drive. Upon power-up this reserve
cylinder is read to determine whether write protect was enabled.
A test is performed to check for correct opeation of this
function.

Winchester Disk Format Routine

The Winchester Disk is formatted to initialize the sector
headers.

Winchester Disk Verify Test

Bach sector is read sequentially and checked for CRC or ID field
errors.

Winchester Head Select Test

Check to see that when a particular head is specified, the data
is really written to that head. A sector containing head number
is written with each head and then each sector is read back to

8|
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Monitor Operated Tests

L
make sure it's head number is correct.

6.16 Winchester Write/Read Test

This test writes a worst case pattern onto a sector on the inner
tracks of the recording surface. These sectors are then read
back to verify correct data.

6.17 Winchester Reliability Test

Alternately seeks a high track then a 1low track writing and
reading sector 1 on each track as it proceeds.
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IF FLOPPY IS SELECTED AND DISKETTE IS NOT INSTALLEb, THE

SYSTEM WILL HANG.

AFTER INITIALIZATION BY MULTIDISK, THE 10 MEG WINCHESTER

CAN BE FORMATTED SCRATCHED AND VERIFIED OK. PROBLEM IS

THAT WHEN DISK CATALDG‘IS LISTED IT SHOWS SECTORS=00000.

1) PROBLEM SHOWS UFP ON WINCHESTER ONLY.

2) TO SCRATCH WINCHESTER IN THIS CONDITION TURN POWER OFF
AND BACK ON.

3) FLOPPY ACTS NORMALLY AFTER MULTIDISK IS RUN.

INTERMITTANT I-98 ERﬁDRS THE FIRST TIME THE FLOPPY IS

SELECTED AFTER AN OPERATION ON ANOTHER DRIVE. (LIST DCT

WILL FAIL AS AN EXAMPLE).

IF FLOPPY DISKETTE IS INSTALLED INCORRECTLY, DISKETTE IS

SENSED AS INSTALLED BY SWITCH AND SYSTEM WILL HANG

WAITING FOR DISK INDEX HOLE TO BE SENSED.

FLOPPY 1S NOT RECOGNIZED BY MULTIDISK AND RECORDED ON

DISK READY CHART. FLOPPY HAS TO BE ENTERED MANUALLY.
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WANG LABORATORIES, INC.
ONE INDUSTRIAL AVENUE, LOWELL, MA 01851  TEL: 617/459-5000, TWX 710-343-6769, TELEX 94-7421

MEMORANDUM

RECEIVED
AUG 1 6 1984

b MATT ZXECY
o d ':: L £ >
TO : Matt Zaboy cdust Line Manager

FROM: Michael Riley
DATE: August 16, 1984
SUBJ: 2275 Problems

During the past several months, I have had the opportunity to speak
with several Branch Manager's and 2200 Customer Engineer's regarding
problems that they are experiencing with the 2200 Product Line.

One of the problems is the lack of written support on the 2275 Disk
Unit. I have yet to see a Field Service Maintenance Manual to support
this product. Our Field Personnel are complaining since, they are
suppose to install and maintain this unit but, they cannot get any
written material on it. I feel that this is a major issue that must be
resolved in order to support the field with the tools they need. This
unit started to ship almost a year ago, and to-date there is over 2000 in
the field.

Another issue is that, the 2275 is slated to be taught by Video Tape
at Branch Level. This should be reconsidered due to the volume that
these units are being sold. I recommend that the 2275 be part of the
2200 Formal Training Program, and be taught to all new Customer
Engineer's since, they are the ones who will most likely install the
units.

If I can be of any assistance regarding this matter, please contact
me on extension (1-26) 60316.

Regards,
f&; ~C A
Michael Riley s{};'( X
d ot , * / //I
MR/ smr . y )8%/ Ny L}f
"}L/‘ i N 2
CC: Gerry Crawford " o PRt
. ! 4 P v
Earl Emerick I e i <1 E;:L
Harvey Worthington ijég;f ¥ A R
!"1 B 11 / .1
i .



WANG LABORATORIES, INC., ONE INDUSTRIAL AVENUE.LOWELL, MA 01851 ® TELEPHONE (617) 459-5000, TWX 710-343-6769, TELEX 94-7421

M-E-M-O-R-A-N-D-U-M

TO: Dave Netzel M/S 1369
Richard Racicot M/S 1489
FROM: Paul J. Hossfeld
DEPARTMENT: Diagnostic Software Support M/S 8239(1)
DATE: : August 31,1984

SUBJECT: 2275 Firmware/BIT

"I have been reviewing the 2275 and have found the following problems;

cC

With the floppy heads positioned at track zero and the head stepping motor
disabled, no error is detected.

If one of the two drives has failed the BIT (LED indicating an error) and
the second drive is accessed, there is no response and the system waits
until it is reset. One bad drive shouldn't make the unit inoperable.

N s ROLOT N
The 2275 I am testing has an R2 PROM, 30 MEG winchester and a floppy. The
winchester has the address D21 and D22 the floppy address is D20. Vthile
testing the drives I found that they also respond to addresses D61,D62,
and D60. The 60 series addresses are for the third drive on a three drive

controller.

Tﬁank You

oo

Paul J. Hossfeld

D. Logan M/S 1439
G. Morgan S
M. Riley : M/S 0122



WANG LABORATORIES, INC.
ONE INDUSTRIAL AVENUE, LOWELL, MA 01851 o TEL: 617/459-5000, TWX 710-343-6769, TELEX 94-7421

MEMORANDUM

To: Roy Briscoe
From: Harvey Worthington
Subject: 2275 Floppy Alignment

Date: August 3, 1984

Here is the copy of Don Logan memo on Reading the Alternate Sector Map,
Performing the Radial Head Alignment Test and the Winchester and Floppy
Caches. If you have any other questions on these topics get back to me.
Please distribute this information to the domestic and international FSC's.

Sincerely \

—

Harvey Worthington

cc. Glen Hoffherr
Mick Davis Eurotac

hw/hw



When a sector is written to the disk, the controller checks the cache
identifiers to determine if that sector is in the cache. If it is,
then the entire cache is voided. The cache is also voided during
power-up and any time the controller is reset.

There are eight Winchester caches, each with enough memory for 16,
256-byte sectors. These caches are divided differently, depending upon
the system configuration. All eight caches are assigned to a single
drive in the -10 model, four caches are assigned to each drive for the
-20 and -30 models (the controller treats a 30-Meg drive as two
drives), and each of the four drives in the -60 model is assigned two
caches.

These caches are controlled in much the same manner as the floppy
cache. 'If a sector is requested that is not in any of the caches, the
least recently used cache is assigned to receive the data. When a
sector is written to the disk, all caches assigned to that disk are
checked to see if they contain the sector just written. Any cache
containing that sector is voided.

A single write cache is shared by all the drives. This cache is the
same size as the floppy read cache. During multi-sector writes, the
controller will receive data into this cache until either an end-multi
command is received or the cache is full. At this time, the controller
writes all sectors in the cache onto the disk in a single pass.
Separate caches also exist for the alternate sector map, read after
write, verify, ECC correction, and format.

Maximum Absolute Sector Addresses:

Floppy (2200 Format) 1279
Floppy (PC Format) 1439
Winchester (10-Meg) 38911
Winchester (30-Meg) 65023 (130,046 sectors/drive)

Distribution

Jerry Sevigny
Dave Barrett

John Deutsch
Niel Aronson
Gene Mantoni

Mike Riley _
Harvey Worthington /U/S ol3N

Loren Albright



Performing the Radial Head Alignment Test: As with reading the
alternate sector map, turn off power to the board, and f£flip switch
number three to the off position. Attach the scope probes to the
appropriate test points on the drive, and turn the power back on.
Perform a read operation on any sector of your choosing that is on the
track and surface you desire the head to remain over. For example, to
perform an index-to-data test on track 01, head 00, read sector 35. To
turn on head 01, read sector 51. For radial-track alignment, sector
515 is on track 16, head 00, and sector 531 is on track 16, head O0l.

When you attempt to read a sector, the controller will step the heads
to the requested track, enable the requested head, and then issue a
read command to the NEC floppy controller chip. When the NEC chip has
sensed the index hole twice without finding the desired sector, it will
terminate the command and return control to the Z80A. The 280A will
then read the operation result bytes, and, without interpreting these
bytes, will re-issue the read command to the NEC chip. This whole
operation takes place in far less time than the head-unload time, and
the selected head will therefore continuously output signals from the
diskette.

Needless to say, this operation hangs up the controller. In order to
step the head to a different track or enable a different head, it is
necessary to first reset the controller and then issue a new read
command. A program can easily be wrjitten to take the thinking out of
this task. A menu would allow you to select the track and head without
having to worry about the sector numbers. After pressing RESET, it
would only be necessary to hit RUN then RETURN, and then select the
desired track and head from the menu again.

When through aligning the drive, power down the board, and return

"switch thHree to the on position. DO NOT FORGET TO RETURN SWITCHE THREE
TO THE ON POSITION !'%

Winchester and Floppy Caches: There is a single floppy cache with
enough memory to hold 16, 256-byte sectors (2200 format) or nine,
512-byte sectors (PC format). The first two bytes in the cache
indicate the absolute sector address of the first sector in the cache,
and the next two bytes indicate the absolute sector address of the last
sector in the cache. If no sectors are in the cache, all four of these
bytes are set to FFh to indicate that condition.

When a floppy read request is received, the controller will first check
the cache identifier bytes to see if the requested sector is in the
_cache. If the sector is in the cache, the controller will send the
data to the 2200 without going to the disk. If the sector is not in
the cache, the controller will read the sector plus the next 15
contiguous sectors into the cache. (It will read the sector plus the
next 17 contiguous sectors if the diskette is formatted PC-style).
These sectors are read based on the assumption that the 2200 is
probably going to request consecutively higher contiguous sectors.



To: Distribution

From: Don Logan
Date: April 27, 1984
Subject: Status of 2275 Microcode

Everything appears to be running smoothly. Only one problem has been
reported to me from the field, and that problem has been taken care
of. The code to aliow the radial head alignment test has been added
and tested. I have spent four days beating on the -60 and -30 models
with Dave Barrett's latest disk demoralizer. Only two errors occurred
on the -60 model with over a half a million disk accesses, and
similarly only two errors occurred on the =30 model with over three
quarters of a million disk accesses. Dave has reported similar results
on the -20 model. I have started the paperwork for the ECO, and if
nothing new crops up we'll be releasing this code as soon as possible.

The rest of this memo concerns the boring details of some of the
features of this code. If you don't care about the details, you can
throw this memo away without reading any further.

Reading the Alternate Sector Map: With the board powered off, flip
switch number three to the off position. Power up the board.
Perform a DATA LOAD BA operation on sectors 0, 32, 64, and 96. These
sectors contain the error maps for heads 00, O0l1l, 02, and 03
respectively. The data should be interpreted as follows: The first
two hex digits indicate the number of sectors in the map. After these
first two digits, data is organized into eight-digit segments. Digits
one and two indicate the low-order byte of the cylinder with the bad
sector, digits three and four indicate the high-order byte, digits five
and six indicate which sector is bad, and digits seven and eight
indicate which sector on track zero has been assigned as the alternate
sector.

For example, assume that sector 64 is read and the data stored there

reads 0350000701506u080250000603. This data indicates that on head 02,
three sectors have been mapped out. All three sectors are on cylinder
0050h (cylinder 80). These sectors are 07, 08, and 06, and they have
been assigned alternate sectors 01, 02, and 03 respectively on cylinder
00, head 02.

The alternate sectors may also be read if desiregdg. When through
reading these maps, turn off power to the boaré, and return switch
three to the on position. DO NOT FORGET TO FLIP SWITCH NUMBER THREE
BACK TO THE ON POSITION, as disastrous results may ensue. This switch
prevents the controller from adding the cylinder zero offset to the
absolute sector address. If you write data to the disk with the switch
on, you will not be writing to the sector you are intending to write
to, and you might end up wiping out somebody's payroll records.




To: Distribution

Fme: Don Logan
Date: April 18, 1984
Subject: Present Status of the 2275 Microcode

-
-
™

I have created enough room on the PROM to include the following
features:

i,‘.u.! [

1. PC diskette write capability.

2. A status message that gives PROM rev #, indicates whether
the system is a -10, -20, -30, or -60, and indicates the
highest addressable sector on both the fixed and removeable
drives.

3. Read alternate sector map capability. This feature uses a
switch to indicate to the controller whether or not to add
the cylinder zero offset. Although a switch is not the most
desirable way to perform this function, it takes the least
amount of memory. At any rate, this is not the type of
function that a user needs to have access to.

4. A user program will now abort whenm a parity error occurs. I
have noticed that the error message returned by the system
depends upon the type of operation being performed at the
time the error occurs. The error message is not that
important, however, since the flashing lights on the drive
indicate the nature of the problem. If no operation is in
progress when the error occurs, the lights are flashed and
no error message is sent.

In addition, the problem of the push with NOPs was fixed. A memory
contention existed due to the fact that the Winchester hardware was not

shut off before firmware attempted to find an alternate sector. Now
the bad news:

1. The super verify function is dead. We're far too short of
room to add it.

2. The super format functionm will not fit. Although it is a
simple matter to add a $GIO command that will not erase the
alternate sector map, other things are not as simple as they
first appeared. When reformatting a disk, it is possible
that a sector mapped out in a previous format operation will
not show up with an error in the current format operation.
The header bytes of this sector and its neighbors will not
be screwed up, and these previously bad sectors will no
longer be mapped out. Unfortunately, these sectors will
still be listed in the alternate sector map. It is not
acceptable to have two sectors with the same address on a
single drive. Code would therefore have to be added to read

1'1‘1 [



the alternate sector map prior to reformatting the disk.
Before each track is formatted, the cylinder and head would
have to be checked against the alternmate sector map to
ensure that all sectors previously mapped ;out remain mapped
out. Needless to say, this would take more bytes of code
than we have available. It

3. Bad news for radial head alignment. Before the controller
can step the heads on the floppy, it has to figure out which
track to step out to based on the absolute sector address.
In order to know how many tracks to step out, the controller
has to know whether it is dealing with a PC diskette or a
2200 diskette. It figures out which diskette it has by
reading the first ID field it comes to on the track the
heads are currently over. If the drive contains a blank
diskette, the controller gets confused and refuses to go
anywhere. We would have to add a separate subroutine and
another $GI0 command in order to step the heads with a blank
diskette in the drive. At this time, the only way to step
the heads out to a given track is to use a formatted
diskette.

PR AR

I have burned a new set of PROMs with these latest updates. Anybody
interested in a new set of PROMs should give me a call. I have been
testing the 30 Meg drives with the new PROMs and Dave Barrett's disk
exerciser and have encountered no problems. The PROMs that went out
for Beta site testing have some 30 Meg flakes that are not present in
the latest PROM. Since the problem of the push with NOPs was not fixed
in the last release, I would suggest that any more PROMs released for
Beta site testing should be from this latest batch.

Distribution

Jerry Sevigny
Dave Barrett

John Deutsch
Neil Aronson
Gene Mantoni

Mike Riley
‘Haxrvey Worthington -

Loren Albright (a.k.a. "The Boss")
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' SUMMARY DATA

Release Memo #:

Release Coordinator:

Date:

Product Line:

Probe Component

Product Name:

Version Number:

Maximum Memory Requirement:
Release Type:

Package Number(s):

PEP Number:

Number of Proms:

Copyright Notice Standards:

GENERAL DESCRIPTION

This release of the 2275 microcode fixes all known bugs, improves

S50 RELEASE MEMORANDUM

212

Sidney Robinson M/S 1489
April 7, 1986

2200

N/A

2275 Disk Controller

04

N/A

Customer

379-2000-R04

N/&

(1

(X) Meets requirements

( ) Does not meet requirements

5Y/

ECOND /¢

response time for multisector operations, and incorporates support for
multiplexed environments.

PREREQUISITE HARDWARE

A 2275 with ECO numbers 36892 and 38995 installied.

PREREQUISITE SOFTWARE
None.

TECHNICAL DOCUMENTATION

1 )MARKETING REQUIREMENTS SPECIFICATION:
MVP-10 Rev. 4 Prom for 2275 Disk Unit
2 )FUNCTIONAL SPECIFICATION:

MVP-08 2275 Disk Unit Firmware Release 4 Functional Spec.

3 )DESIGN SPECIFICATION:
MVP-09 2275 Disk Unit Firmware Release 4 Design Spec.



FPagez
' 2900 2275 Disk Controller
‘April 7, 1986

f—
WHERE TO OBTAIN THIS RELEASE

Via corporate WISE network, 8th Flcor Alliance System "SWLIB", Tower
1711 Lab or Tower || Resource Room.

Disk Controller Prom.

Release Memorandum Library: milib
1D: 212

Technical Documentation Library: intlib
ID: 68 (MVP-08)
10: 69  (MVP-09)

S
Software Please see Release Engineering for a 2275 g

Rev. 4 Prom for 2275 Disk Unit Marketing Requirements Spec.
(MVP-10) is available in hard copy only and can be obtained from
the MVP Binder located in the Resource Room.

RESTRICTIONS

The prerequisite ECOs MUST be installed for proper operations to occur,
see listed ECO #'s in Prerequisite I-lardware sactuon of this memo.

-~
_PECIAL CONSIDERATIONS
None.

ENHANCEMENTS

o Read and write speeds have been increased for multisector
operations.

o Support for multiplexed environments was added.

PROBLEMS CORRECTED

The Winchester format routine now fully decodes platter addresses to
verify their correctness.

KNOWN ANOMALIES

None.

MEDIA

1 - 2275 Disk Controller Prom Diskette whu:h includes the chip image
file 92000R04.

This Prom (379-2000-R04) will be ECO'd unto the 2275 DPU board (#8396)
at location L100.
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SUMMARY DATA

Paicase Memo #:

k. :zase Coordinator:
Date:

Product Line:

Probe Component
Product Name:
Version Number :

Maximum Memory Requirement:

Release Type:
Package Number(s):
PEP Number:
Number of Proms:

Copyright Notice Standards:

GENERAL DESCRIPTION

This release of the 2275 microcode fixes all known bugs, improves

S50 RELEASE WENORANDUM

212

Sidney Robinson M/S 1489
April 7, 1986

2200

N/A

2275 Disk Controller

04

N/A

Customer

379-2000-R04

N/A

(1)

(X) Meets requirements

( ) Does not meet requirements

ECOND 057/

SHT_L_OF

response time for multisector operations, and incorporates support for
multiplexed environments.

PREREQUISITE HARDWARE

A 2275 with ECO numbers 36892 and 39995 installed.

PREREQUISITE SOFTWARE

None.

TECHNICAL DOCUMENTATION

1 )MARKETING REQUIREMENTS SPECIFICATION:

MVP-10 Rev. 4 Prom for 2275 Disk Unit

2 )FUNCTIONAL SPECIFICATION:

MVP-08 2275 Disk Unit Firmware Release 4 Functional Spec.

3 )DESIGN SPECIFICATION:

MVP-09 2275 Disk Unit Firmware Release 4 Design Spec.



Page?2 ,
2200 2275 Disk Controlier
April 7. 1986 .

— *
€ TO OBTAIN THIS RELEASE

Via corporate WISE network, 8th Floor Alliance System "SWLIB", Tower
i/11 Lab or Tower || Resource Room.

Software Please see Release Engineering for a 2275
Disk Controller Prom.
Release Memorandum Library: rmlib
iD: 212
Technical Documentation Library: intlib
, ID: 68 (MVP-08)
ID: 69 (MVP-09)

Rev. 4 Prom for 2275 Disk Unit Marketing Requirements Spec.
(MVP-10) is available in hard copy only and can be obtained from
the MVP Binder located in the Resource Room.

RESTRICTIONS

The prerequisite ECOs MUST be installed for proper operations to occur,
see listed ECO #'s in Prerequisite Hardware section of this memo.

SPECIAL CONSIDERATIONS

None.

ENHANCEMENTS

o Read and write speeds have been increased for multisector
operations.

o Support for multiplexed environments was added.

PROBLEMS CORRECTED

The Winchester format routine now fully decodes platter addresses to
verify their correctness.

KNOWN ANOMAL IES

None.
2~
MEDIA

1 - 2275 Disk Controller Prom Diskette which includes the chip image
file 92000R04.

This Prom (379-2000-R04) will be ECO'd unto the 2275 DPU board (#8396)
at location L100.



FCO NO.

(WANG) FIELD CHANGE ORDER —

m&quiomentAffected-—ZZZS-lﬂ,_ZQ,JD_m.se-Pexipheul
Class All Units FCO Kit #_728a0129 Page _1. of g
Org. Code 3110 FCO Doc. # 72921531 Approval Date:
Est Install. Time 15-minutes Ref. ECO #_33512 AUG 30 1984

THIS FCO VOIDS FCO 1100
SEE MISCELLANEOUS FOR INFORMATION RELATED TO FCO 1100

1. REASON FOR CHANGE

This release of the 2275 Disk Processing Unit Firmware obsoletes the
Rl EPROM and corrects the following: .

A. The 2200 operating system issues a D8l error message to the
screen when a user attempts to save a modified version of a
file over the original version and there is not enough disk
space in the original version. Due to a bug in the operating

= system there is a failure to issue an end-multi-sector-write

command to the 2275 disk controller. Subsequent commands to
the 2275 are misinterpreted because the 2275's multi-sector
write flags are still set. This version of the EPROM contains

a mechanism to detect this condition and reset the multi-sector

write flags when the condition occurs.

B. At power-up or after reset firmware loses track of which
cylinder the heads of the removeable drive are over. This makes
a retry necesssary the next time the removeable drive is
accessed. This bug causes the manufacturing diagnostics to
fail since a special GIO command sequence in the diagnostics
disables retries.
2. - DESCRIPTION OF CHANGE

The EPROM at L100 is changed from a 379-2000-R1 to a 379-2000-R2 on
the 210-8396-A PCA.

3.  DOCUMENTATION AFFECTED
N/A

4.  PREREQUISITE

o~ N/A

jx;"bi Logistics {')\‘\ﬂ' Originator 4]34[‘“{ FCO Coordinator % !
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INSTALLATION PROCEDURE

A.
B.

Power down ' it.

Take out anc retain four screws at back of unit. Remove
chassis from unit.

Access EPROM at L100 on the 210-8396-A PCA thru the top of the
unit between the fan and the floppy drive. Change the EPROM at
L100 from a 379-2000-R1 to a 379-2000-R2 as shown in Figure 1.
Reassemble unit by reversing the procedures in Step 5.B. above.

Document installation of the FCO by completing a Call Report or
Activity Report.

FCQO 1111
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6.

7.

10.

CHECK-OUT PROCEDURE
A. Power up. Insure customer data is properly backed up.

B. Run Magnetic Media Diagnostics in 2200 Diagnostic Package:
Software Package # 195-2956-0

Disk Type Part Number Revision
8" SSSD 702-0292 6436
S 1/4" DSDD 732-0049 6436

NOTE: If Software Package #195-2956-0 is unavailable, run
2200 Multi Disk Exerciser, #702-0146 (SSSD) or
732-0013 (DSDD) Revision 16B4. (This diagnostic does
not recognize the 2275 model.)

FCO KIT PARTS LISTING
FOO Kit # 728-0129

Item Qty. Description
729-1531 1 FCO Document 1111
379-2000-R2 1 EFPROM

FOO KIT AVAILABILITY DATE

FOO Kit #728-0129 will be available September 10, 1984. To obtain
it, place a routine order through the Logistics Order Processing

System.

REMOVED PARTS DISPOSITION

Recycle removed EPROM through your FSC.

MISCELLANEOUS

FCO Kit #728-0118 (referenced in FCO 1100) has been replaced by FQO
Kit #728-0129 (referenced in FOO 1111). The updated EFROM's
contained in FCO Kit #728-0129 are designed to fix the problems
cited in both FOO 1100 and 1111.

FOO 1100, Section 1, '"Reason-for Change,' lists the following:

A. To correct all known bugs in the system:

1. System hangs if 210-8396-A PCA is powered up with no
floppy diskette in the drive.

FCO 1111
4=



System hangs if a LIST DT command is issued when there is
no media in the drive.

Alternate sector mapping function does not work.

Winchester hardware is not disabled when the Z80 attempts
to access the alternate sector map, creating a memory
contention.

Parity error hangs the system without returning an error
message.

Cacheing problem causes invalid data to be returned to the
2200.

System status message does not properly identify the
system configuration.

To provide the following enhancements:

1.
2.

Firmware now supports 30 Megabyte Quantum Winchester drive.

PC diskettes can be read, written and formatted by the
2275.

Winchester format is now a one pass operation that writes
a DB6, B6D, 6DB pattern onto the disk to help locate
marginal sectors. ECC is disabled during format, and only
two retries are allowed for header errors. In addition to
mapping out a bad sector, the sectors immediately
preceding and following the bad sector are mapped ocut.

A hook is provided so that C.E. can perform radial-track
and index-to-data head alignment.

A hook is provided to allow C.E. to read the alternate
sector map.

FOO 1111



FCO NO.

(WANG) FIELD CHANGE ORDER o0

| 1

2275-10, 20, 30 Disc Peripheral

Equipment Affected

Class All Units FCO Kit# 728-0118 Page 1 of 4
* -
Qrg. Code 3110 FCO Doc. # 723-1517A Approval Dag:o
Est Install. Time L tes Ref.ECO # 32608 AUG ]984

*THIS FOO VOIDS FCO 1100. REFER TO FOO 1l111.

1. REASON FOR CHANGE
A. To correct all known bugs in the system:

1. System hangs if 210-8396-A PCA is powered up with no
floppy diskette in the drive.

2. System hangs if a LIST DT command is issued when there is
no media in the drive.

Alternate sector mapping function does not work.

4. Vinchester hardware is not disabled when the Z80 attempts
to access the alternate sector msp, creating a memory

contention.

5. Parity error hangs the system without returning an error
message.

6. nggtoxeing problem causes invalid data to be returned to the

7. System status messsge does not properly identify the
system configuration.

B. To provide the following enhancements:
1. Firmware now supports 30 Megabyte Quantum Winchester drive.

2. 12’20 diskettes can be read, written and formatted by the
75.

3. Winchester format is now a one pass operation that writes
a DB6, B6D, 6DB pattern onto the disk to help locate
marginal sectors. ECC is disabled during format, and only
two retries are allowed for header errors. In addition to
mapping ocut a bad sector, the sectors immediately
preceding and following the bad sector are mapped out.

{ecn Oﬁ Logistics ci_a:‘.%,.}




2.

4. A hook is provided so that C.E. can perform radial-track ~
and index-to-data head aligment., -

5. A hock is provided to allow C.E. to read the alternate
séector map.

DESCRIPTION OF CHANGE

The PROM at L100 is changed from a 379-2000 to a 379-2000-Rl1 on the
210-8396-A PCA.

DOCUMENTATION AFFECTED
N/A

PREREQUISITE

N/A

INSTALLATION PROCEDURE
A. Power down unit.

B. Teke out and retain four screws at back of unit. Remove
chassis from unit. \

C. Access PROM at L100 on the 210-8396-A PCA thru the top of the
unit between the fan and the floppy drive. Change the PROM at
L100 from a 379-2000 to a 379-2000-R1 as shown in Figure 1.

D. Reassemble the unit by reversing the procedures in Step 5.B.

E. Document installation of the FOO by completing a Call Report or
Activity Report.

~
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6.

10.

CHECK-OUT PROCEDURE

A. Power up. Insure custamer data is properly backed up.
B. Run Magnetic Media diagnostics in 2200 Diagnostic Package:
Software Package # 195-2956-0

Disk Type Part Number Revision
8" SSSp 702-0292 6436
5 1/4" DsDD 732-0049 6436

NOTE: 1f Software Package #195-2956-0 is unavailable, run
2200 Multi Disk Exerciser, #702-0146 (SSSD) or
732-0013 (DSDD) Revision 16B4. (This diagnostic does
not recognize the 2275 model.)

FOO KIT PARTS LISTING

FOD Kit # 728-0118

Iten Qty. _ Description ‘
1

729-1517 FOO Document 1100
379-2000-R1 1 PROM

FOD KIT AVATLABILITY DATE

FOD Kit #728-0118 is no longer availsble effective September 10,
1984. It is replaced by FOD Kit #728-0129 (referenced in FOD
1111). FOO Kit #728-0129 will be available September 10,1984. To

obtain it, place a routine order through the Logistics Order
Processing System.

REMOVED PARTS DISPOSITION

Recycle removed PROM through your FSC.
MLSCELLANEOUS

N/A

FOO 11004
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(WANG) FIELD CHANGE ORDER o

Equipment Atfected__ 2275710, 20, 30 Disc Peripheral

Class All Units FCOKit# 728-0118 Page 1 of 4
Org. Code 3110 FCO Doc. # 729-1517 Approval Date:
Est Install. Time 15 minutes Ref. ECO # 32608 JUN 20 ]984

1. REASGN FOR CHANGE

A. To correct all known bugs in the system:

1. System hangs if 210-8396-A PCA is powered up with no
floppy diskette in the drive.

2. System hangs if a LIST DT command is issued when there is
no media in the drive.

Alternate sector mapping fumction does not work.

4, Winchester hardware is not disabled when the Z80 attempts
to access the alternate sector map, cresting a memory

contention.

5. Parity error hangs the system without returning an error
message.

6. ng%leing problem causes invalid data to be returned. to the

7. System status message does not properly identify the
system configuration.

B. To provide the following enhancements:
1. Firmware now supports 30 Megabyte Quantum Winchester drive.

2. 12’2C diskettes can be read, written and formatted by the
75.

3. Winchester format is now a one pass operation that writes
a DB6, B6D, 6DB pattern onto the disk to help locate
marginal sectors. ECC is disabled during format, and only
two retries are allowed for header errors. In addition to
mapping out a bad sector, the sectors immediately
preceding and following the bad sector are mapped out.

4. A hook is provided so that C.E. can perform radial-track
and index-to-data head alignment.

1 .
iﬂ;@s‘ Logistics G-3b -ﬁ'{ Originator b,lﬂ.)‘ﬁ‘-( FCO Coordinator
¢ ‘ 06/7/5?/




5. A hook is provided to allow C.E. to read the alternate
sector map.

DESCRIPTION OF CHANGE

The PROM at L100 is changed from a 379-2000 to a 379-2000-R1l on the
210-8396-A PCA.

DOCUMENTATION AFFECTED

N/A
PREREQUISITE
N/A

INSTALLATION PROCEDURE

A. Power down unit.

B. Take out and retain four screws at back of unit. Remove
chassis from unit.

C. Access PROM at L100 on the 210-8396-A PCA thru the top of the
unit between the fan and the floppy drive. Change the PROM at
L100 from a 379-2000 to a 379-2000-R1 as shown in Figure 1.

D. Reassemble the unit by reversing the procedures in Step 5.B.
above.

E. Document installation of the FCO by completing a Call Report or
Activity Report.

FCO 1100
-2-
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6.

10 L]

CHEXX-OUT PROCEDURE

A. Power up. Insure customer data is properly backed up.

B. Run Magnetic Media diagnostics in 2200 Diagnostic Package:
Software Package # 195-2956-0

Disk Type Part Number Revision
8" SSSD 702-0292 6436
5 1/4" DSDD 732-0049 6436

NOTE: 1f Software Package #195-2956-0 is unavailable, run
2200 Multi Disk Exerciser, #702-0146 (SSSD) or
732-0013 (DSDD) Revision 16B4. (This diagnostic does
not recognize the 2275 model.)

FCO KIT PARTS LISTING
FOO Kit # 728-0118

Item Qty. Description
729-1517 1 FOO Document 1100
379-2000-R1 1 PROM

FOO KIT AVAILABILITY DATE

FOO Kit #728-0118 will be available July 2, 1984. To obtain it,
place a routine order through the Logistics Order Processing System.

REMOVED PARTS DISPOSITION

Recycle removed PROM through your FSC.
MISCELLANEOUS

N/A

FOO 1100
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This general release of the 2275 Disk Processing Unit firmware
obsoletes the original production version. This release corrects the
following problems:

-System hangs if board is powered up with no floppy diskette in
the drive.

System hangs if a LIST DT command is issued when there is no
media in the drive.

Alternate sector mapping function does not work.

Winchester hardware is not disabled when the Z80 attempts to
access the alternate sector map, creating a memory contention.

Parity error hangs the-systém without returning an error
message.

Cacheing problem causes invalid data to be returned to the 2200,

System status message does not properly identify the system
configuration.

Additions have been made to the firmware as follows:
Firmware now supports 30 M-byte Quantum Winchester drives.
PC diskettes can be read, .written, and formatted by the 2275,
Winchester format is now a one pass operation that writes a
DB6, B6D, 6DB pattern onto the disk to help locate marginal
sectors. ECC is disabled during format, and only two retries
are allowed for header errors. In addition to mapping out a
bad sector, the sectors immediately preceding and following the

bad sector are mapped out.

A hook is provided so that Customer Engineering can perform
radial-track and index-to-data head alignment.

A hook is provided to allow Customer Engineering to read the

alternate sector map. J’
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ECO#

~ PRODUCT SUPPORT CHECKLIST
AND IMPACT REVIEW

SPECIFIC MODELS AFFECTED: :l~/L'7§/(

EFFECTIVITY: ALL UNITS PROB >< INFO
(Field Impact) (FleIH*ImpactI
REASON FOR CHOOSING EFFECTIVITY? S$ovut C/ug‘ S n,// LA¢4 U=

;J'M\; \:ﬁm 2l A /HM 322, é) Loy S

ESTIMATED PERCENTAGE OF UNITS TO EXHIBIT PROBLEM: /5.7

(Oonly for ECO's with "Problem Only'" effectivity)

IS FIELD REWORK REQUIRED (FCO)? YES Z; NO

ESTIMATED INSTALLATION TIME 30 1 1

IS A "TAC NEWSLETTER" REQUIRED? YES KN NO

J*FSC REWORK REQUIRED (MUB)? YES A NO

1S A "PURGE OF STO®K" REQUIRED? YES A NO

DOES ECO IMPACT LOGISTICS? YES ¥ NO

IS REASON FOR CHANGE CLEAR,

ACCURATE AND TECHNICALLY _ Y

CORRECT? YES NO

DOES ECO IMPACT:

GENERAL TECHNICAL SUPPORT,

UNIQUE TOOLS, REPAIR TECHNIQUE,

TECHNICAL DOCUMENTATION, ETC.? YES NO

REVIEWER SIGNATURE /Q;T Xé442¢222i¢76«””’ DATE:§Z7§/4?%/
[ " /7 4

4

COMMENTS ON THE ABOVE STATEZ;NTS'
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WANG LABORATORIES, INC.
ONE INDUSTRIAL AVENUE, LOWELL,MA 01851 e TEL: 617/459-5000, TWX 710-343-6769, TELEX 94-7421

TECHNICAL SERVICE BULLETIN
SECTION: HardWare Technical

NUMBER: _HWT 5012 REPLACES: DATE: 01/22/85 PAGE _1 OF _1
“MATRIX ID. 3110 PRODUCT/RELEASE# 2275

TITLE: 2275 General Information

PURPOSE:
To inform field of undocumented switch settings as well as additional
information on configurations and addressing.

EXPLANATION:
Wang is now offering four (4) versions of the 2275, dependent on the
disk drives. The switch bank on the 210-8396 Disk Controller Board should
be set as follows:

. LAST LAST
VERSION FIXED ADDRESS SECTOR REMOVABLE ADDRESS SECTOR SW1l SW2 SW3 SW4
-10 10 MEG D11 38911 FLOPPY D10 1279 ON ON ON ON -
-20 10 MEG D11 38911 10 MEG D10 38911 ON ON ON OFF 7
-30 30 MEG D11/D12 62023 FLOPPY D10 1279 OFF ON ON ON £

5 5
-60 30 MEG D11/D12 6023 30 MEG  D10/D13 64023 OFF OFF ON OFF
30 me6 d[Dvz 65023 10 Mge bl 65023 OFF om om OFF ¢

At this time the only manufacturer for 30 Meg drives that we are using
is Quantum, model #5040, and this is the only 5 1/4' model we are using from
them, This means if you have a 5 1/4" fixed drive and it is a Quantum, then it
is a 30 Meg, and if is not a Quantum, it is a 10 Meg.

LIV
OPLY 157 @oewr TERMINATED (F1xer DR Tetmnante 7201882
DSA SBLECTBD O BaTh WINCHESTELRSN
FLAPPY (§ DSV & 1S TCRAN (mATED

7&2'2_0-’:32‘% DRiSY cunin <RBE MEEDED  WREN using 2 Wincs, DW .\sTDlwa an  CABLE,

Acso Nu8s B nnus poa 28° Daave - LLO - 2D,
216-7342 DoRL Gantuast Pupam — weto 2396 810/ e-aev 6. Fix: ver pin 6 of L1277

s L] pvl va LR pip 1D
Aco 57 SL RusisToa sRdMm L i oim 1D 7o GRRO
GROUP: Technical Assistance Center P.C. Group MAIL STOP: 0126

COMPANY CONFIDENTIAL
WANG Laboratories, Inc.




PERIPHERALS -

TOPIC: 2275 General Information:

DISK DRIVES - 5 1/4 "DISK DRIVES

Wang is now offering four (4) versions of the 2275 dependent of the disk drives. The
switch bank on the #210-8396 Disk Controller Board should be set as follows:
LAST LAST
VERSION  FIXED ADDRESS SECTOR  REMOVABLE  ADDRESS SECTOR  SW1  SW2 SW3 SHW4
-10 10 MEG DN 38911 FLOPPY D10 1279 ON ON ON ON
-20 10 MEG D11 38911 10 MEG D10 38911 ON ON ON
-30 30 MEG D11/D12 64023 FLOPPY D10 1279 ON ON ON
-60 30 MEG D11/D12 64023 30 MEG D10/D13 64023 ON
A

At this time, the only manufacturer for 30 MEG drives that we are using is Quantum, Model

#5040, and this is the only 5 1/4" model we are using from them.

This means if you have a

5 1/4" fixed drive and it is a Quantum, then it is a 30 MEG, and if it is not a Quantum, it

js a 10 MEG.

MB/smr

Mike Bahia
PSE X60256
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WANG LABORATORIES, INC., ONE INDUSTRIAL AVENUE, LOWELL MA 01851 @ TELEPHONE (617) 459-5000. TWX 710-343-6769, TELEX 94-7421

-t

OC1BE/jr

f t f
f PORT ADDRESS ¢ DPU SYSTEM STATUS REGISTER f
b 4 f £
f f r
f XXEO f DBO = 2200 Computer is Ready to Communicate f
f f with the DPU f
T f DBl = Floppy Disk Drive Door was Opened f
f £ DB2 = Winchester Drive is in Process of f
£ £ Writing Data Field during a Format £
f f Operation _ f
f £ DB3 = Floppy Disk Drive Index Pulse (may by f
f f used by diagnostic to time Floppy f
f f Spindle Speed) f
f £ f
f f f
f PORT ADDRESS f SWITCH FUNCTIONS - OPEN = 1 CLOSE = 0 f
£ £ ' f
f f f
f XXEO f Switch Setting Drive Description & Address f
f f DB7 DB6 DBS DB4 Fixed (F) Removable (R) f
f f SW4 SW3 SW2 SWl f
f f f
f f 0 O O O 10meg WIN FLOPPY f
f f 0 O 0 1 30meg WIN FLOPPY f
f f 0 0 1 O Undefined f
f f 1 0 0 ¢ 10meg WIN 10meg WIN f
f f 1 0 0 1 30meg WIN 10meg WIN f
f £f 1 0 1 0 Undefined f
£ £ 1 0 1 1 30meg WIN __30meg WIN f
13

.



2_1’) S Xs' on

2336 Board
SWTLH  SETTINGS
¢ R SWI  Sw3  Sw 3 swy ("‘-”v
IO MEG FLoP? pd * x % -0
10 MEeG 10 Meo % X X -70
30 Me6 FLop % x * -30
20 Mee O MEG * X
J0 ME6 30 MEG x 60

DOLKY  FIRET WINCHESTEL TERMINATED (Dn)
DS+ SBLBCTED oN  BOTw WINWRETER,
DS1 on FLOPPY ALWAYS FLOPPY ALLAYS TERMINATE




"\ 2275 DISK UNIT

General Information

2200

#31

The 2275 was recently released to the field and comes in 2 models,
the -10 (A 10MB 5 1/4" Winchester and a 320 KB floppy) and the -20
(2 Winchester

Along with 2 drives there are also 2 boards
regulator and a controller board.

I/0 Controller

drives).

210-8397

210-8396

278-4030
27%- 4034

278-4026

-
220 -

331

220-2013
270-3324

220-0105-4

220- 332

210-6541 rev 3

in this unit, a

The part numbers are as follows:

Power Supply Regulator Board

Disk Controller Board

10 MB Winchester (same as PC) SEQGETE SYav2|ViEc BHZM
30 MB QuANTUM ML @SPH0 (SAmE S ©I)
320 KB Floppy (same as PC)

FlLoPPy & S

GLg YRS DRAYE 2R G5

Internal Cable - PowEn iapGse

INTEANAL DR
1/0 Cable (2

WING & ¢ABLE

1St ChRAIN ABLE FOL 2 WINC DRwES

20-0364/0365) BAD ComnRCTORS, REVERSINK CABLS
SIMMBTINET GURRECTS

Disk Controller (in CPU) or

- 2
21@¢-3012 MVP Triple Controller
THERG WiRE PRBLEMS GARKY ord w| ThE PRINTOR]DISK ConTRILLE R, TK Nabs.
MVP 2.4 or higher is required.
Switch Settings:
8396 Board - SW 1, 2, 3, 4 closed (Winc. and Floppy) SW 1, 2, 3
closed, 4 open (2 Winc. ) 2 3o MEL 5SW3 CLSED SwW.,2,4 OPEn
2omeo F/OMEL & 50 2,3 cLOSED Sw 4 OFEN
20 MEG F /Fuoff{ 3Iwa,3 4 cwwsod 5L, v oPEm
278-4030 - If an IMI Winchester — SW 1 on only (no switches on other
drives)
Voltages
=12V regulated 8396 brd, base of Q2 Not adjustable
+12V regulated 8396 brd, base of Q1 Not adjustable
+5V regulated 8397 brd, see picture Pot on 8397, see picture
+12V regulated 8397 brd, see picture Pot on 8397, see picture
-16V unregulated 8397 bdrd, see picture Not adjustable
+16V unregulated 8397 brd, see picture Not adjustable
+0V 8397 brd, see picture
/~ WINCHESTER  ADPRELSING
WiNC 1 DO D3 o FlofPy DO
WMNC, 2 b Dz
LLAST SEcToR
FLoPPY 1279  1OMEG 3/AW  3omEe (4023 (2 ssnemces)
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WANG LABORATORIES, INC.
ONE INDUSTRIAL AVENUE, LOWELL, MA 01851 » TEL: 617/459-5000, TWX 710-343-6769, TELEX 94-7421

[}
SECTION: HardWare Technical

NUMBER: HWT 6291 REPLACES: DATE: 12/02/86 PAGE 1 OF 1

MATRIX ID. 3110 PRODUCT/RELEASE # 2275

TITLE: 2275 1/0 CABLE PROBLEM

PURPOSE:
To inform the field of a possible poor mating connection problem between
the I/0 (WLN 220-0105-4) cable and the I/0 port connector on the board
(WLN 210-8396A).

EXPLANATION:
Manufacturing has used some standoffs on the 2275 port connector that
prevents the I/0 cable from making a good electronic contact with the
210-8396A port connector on the board, causing I-92 errors.

P~
The circumventions are:
—Reinsert the I/0 cable into the port of the 2275 unit.
-Try a different I/0 cable.
Boards with the wrong standoff can be identified by observing the I/0
cable connector sitting too high on the 210-8396 port connector.
To correct this problem order the correct standoff, WLN 462-0452, from
stock.
7

GROUP: Desktop Systems/Peripherals Group MAIL STOP: 001-250

COMPANY CONFIDENTIAL
WANG Laboratories, Inc.




WANG LABORATORIES, INC.
ONE INDUSTRIAL AVENUE, LOWELL,MA 01851 o TEL: 617/453-5000, TWX 710-343-6769, TELEX 94-7421

nd TECHNICAL SERVICE BULLETIN WANC,

SECTION: HARDWARE TECHNICAL

NUMBER: _HWT 6257 REPLACES: __N/A DATE: 10/28/86 PAGE 1 OF 1
MATRIX ID. 3107 PRODUCT/RELEASE# _ 2275

TITLE: PCB 210-8396 REV. 4 GIVING I-92 ERROR

PURPOSE:
To inform the field of I-92 errors on the 2275 when running customer
applications.

EXPLANATION:

In the last 16 weeks Manufacturing had built the 210-8396 Rev. 4 with the
wrong memory chips at locations L9, L10, L11, L12, L13, L14, L15, L16 and
L17. The wrong memory chips are from Siemens - SHY B4164 / P2 LF and are
out of specifications.

Boards with these memory chips are causing I-92 errors. The correct WLN
for the 200ns, 64K memory chips (Motorola or TI) is 377-0466.

Boards with the incorrect memory chips can be corrected in the field by
replacing the Siemens memory chips with the above.

Manufacturing processed a Purge Notice to correct their stock. CE

Logistics and Repair Centers were notified of this problem, and will purge
stock and correct boards as they are returned.

GROUP: Desktop Systems/Peripherals Group MAIL STOP: 0114

COMPANY CONFIDENTIAL
WANG Laboratories, Inc.

A



WANG LABORATORIES, INC.
ONE INDUSTRIAL AVENUE. LOWELL,MA 01851 o TEL: 617/459-5000. TWX 710-343-6769, TELEX 94-7421

TRCENICAL SERVICE BULLETIN
SECTION: HardWare Technical

NUMBER: HWT 5337 REPLACES: N/A DATE: 01/14/86 PAGE _1 OF _1

MATRIX ID. 3110 PRODUCT/RELEASE# Half-Height Floppy Disk Drive

TITLE: Half-Height Floppy Disk Drive Problems

PURPOSE:

To inform the field of a potential problem with the 360 KB half-height
floppy disk drive (WLI P/N 278-4033).

EXPLANATION:

The vendor supplying this floppy drive recently switched over to a newer
version using VLSI and surface mount technology. These newer version
drives can be identified by the Model No. JU455-5 on the rear of the
frame, and the drive door handle does mot have a hole in it. A problem

with this new model drive has been identified as causing alteration or

loss of data. .

CORRECTIVE ACTIONS:

All drives that have been corrected have been identified in the following
manner:

~ A 22uf capacitor has been added between Pins 8 and 9 of J6 connector
on the component side of the PCB with the plus end attached to Pin 9.
The physical location of the added cap is where D1 and D2 are
silkscreened on the PCB.

Any drive found to be exhibiting this problem should be checked for this
identification, and should it be missing, the drive should be replaced.
This problem only affects the JU455-5 model and not the SA455-3 model.

GROUP: Peripheral Hardware Support Group MAIL STOP: 0125

COMPANY CONFIDENTIAL
WANG Laboratories, Inc.




WANG LABORATORIES, INC.
ONE INDUSTRIAL AVENUE. LOWELL. MA 01851 @ TEL 617/45¢ 500¢: TWX 710-343 6769 TELEY &4 7421

TECENICAL SERVICE BULLETIN
SECTION: HardWare Technical

NUMBER: _HWT 5238 REPLACES: DATE: 10/22/85 PAGE _1 OF _1

MATRIX ID. 3110 PRODUCT/RELEASE# 5 1/4 Disk Drive

—

TITLE: FCO 1111A, 2275-10, 20, 30 Disk Peripheral

PURPOSE:
To inform the field that FCO 1111A has been released. R3 fRoms

EXPLANATION:

FCO 1111A, released October 1, 1985, documents ECO 37694 and replaces FCO
1111. One EPROM on the 210-8396-A Disk Controller PCB is changed. The
reason for the change is to correct the following problems.

1. The '40' bit of the drive address is not checked. The 2275 responds
to 350 as if it were 310, 360 as if 320, 370 as if 330.

2. An "I92" error occurs when the '$GIO' "Read Prom Rev Level" command is
given.

3. The power—up diagnostic does not flag floppy drive stepper motor
failures.

4. Formatting a drive does not reset the read/write czches.

5. In the Winchester back-up subroutine, the 2275 doss not recognize an
unformatted diskette and hangs the system.

6. The diagnostic gets lost if there is an error on the Winchester.
7. Will not report the number of sectors available.

FCO 1175 must be done in conjunction with FCO 1111A. (An "I91" error may
oc.ur if FCO 1175 is not installed.)

FCO kit #728-0129A is available and can be obtained by placing a routine
order through the Logistics order processing system.

GROUP: ECO Support Group MAIL STOP: 0139

COMPANY CONFIDENTIAL
WANG Laboratories, Inc.




WANG LABORATORIES, INC.
ONE INDUSTRIAL AVENUE, LOWELL, MA 01851 » TEL: 617/459-5000. TWX 710-343-6769, TELEX 34-7421

TECENICAL SERVICE BULLETIN
SECTION: Hardare Technical

NUMBER: _HWT 5239 REPLACES: DATE: 10/22/85 PAGE _1 OF _1
MATRIX ID. 3110 PRODUCT/RELEASE# 5 1/4 Disk Drive

TITLE: FCO 1175, 2275-10, 20, 30 Disk Peripheral

PURPOSE:
To inform the field that FCO 1175 has been released.

EXPLANATION:
FCO 1175, released October 1, 1985, documents ECO 36892. Three jumper
wires and one resistor are added to the 210-8396A Disk Controller PCB.
The reason for the change is to support the R3 EPROM revision. Without
this change an "I91" error may occur when the R3 EPROM is installed.

FCO kit #728-0191 is available and can be obtained by placing a routine
order through the Logistics order processing system.

GROUP: ECO Support Group MAIL STOP: 0139

COMPANY CONFIDENTIAL
WANG Laboratories, Inc.
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WANG LABORATORIES, INC.
ONE INDUSTRIAL AVENUE, LOWELL,MA 01851 o TEL: 617/459-5000, TWX 710-343-6769, TELEX 94-7421

TECHNICAL SERVICE BULLETIN
SECTION:  HardWare Technical

NUMBER: _HWT 5012 REPLACES: DATE: 01/22/85 PAGE _1 OF _1
'MATRIX ID. 3110 PRODUCT/RELEASE# 2275

TITLE: 2275 General Information

PURPOSE:
To inform field of undocumented switch settings as well as additional
information on configurations and addressing.

EXPLANATION:
Wang is now offering four (4) versions of the 2275, dependent on the
disk drives. The switch bank on the 210-8396 Disk Controller Board should
be set as follows:

. LAST LAST
VERSION FIXED ADDRESS SECTOR REMOVABLE ADDRESS SECTOR SW1 SW2 SW3 SW4
-10 10 MEG D11 38911 FLOPPY D10 1279 ON ON ON ON F
=20 10 MEG D11 38911 10 MEG D10 38911 ON ON ON OFF 7
) -30 30 MEG D11/D12 62023 FLOPPY D10 1279 OFF ON ON ON £

S 5
-60 30 MEG D11/D12 64023 30 MEG D10/D13 6£023 OFF OFF ON OFF
30 g6 D[Dvz 65023 O Mse DO 65023 OFF on anN OFF ¢

At this time the only manufacturer for 30 Meg drives that we are using
is Quantum, model #5040, and this is the only 5 1/4" model we are using from
them. This means if you have a 5 1/4" fixed drive and it is a Quantum, then it
is a 30 Meg, and if is not a Quantum, it is a 10 Meg.

\
ONLY 137V m‘re&mmmn(hxm LGPT) -1 \rgq_m‘ﬂa.“l_ -,u.vggv_
DS4 SEBLECTED ON 20Th LWWNCHUETERS
FLOPPY (5 DSV & 15 TERM INATED

FK210-3320  Dpist wiain cRow  NBE0ED Wabe usine pd v, DUV e T ABLE
2U ?\un B A Lo A L e wmcs D 6 1° pave on .

2A6-7342 Dot CanTsuse Pespam - nsee 2396 Bgo/ g-asv &, Fiy: ver piv § oe LI2Z7

Tie L vl vs LUE® pin 1D
. Aoo 57 AL REsisToR FAOM L4 oie 1D Vo GRND
GROUP: Technical Assistance Center P.C. Group MAIL STOP: 0126

COMPANY CONFIDENTIAL
WANG Laboratories, Inc,
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PROMS

!

210 8

2275 PROBLEM UPDATE

PRE-RELEASE R-56 PRO MS=AB%&E-§ NG BETA TE§?EQE IF NO. PROBLEMS
ARE ENCOUNTERED, THESE " goms ILL [BE RELEASED RS R-3 PROMS.J
: ‘ . i l i

. | ,+.,;_, A N T A R Ny :3
396A CIRCUIT BOARD ool I R I o
A CIRCUIT REVISION TO TBIS BQARD HAS BEEN'G@MPLETED. (AN:Eco ‘J
NUMBER. HAS NOT BEEN ASSIGNED ‘A8, OF THIS TIME).. THE CHANGE USES¥
THE_HIGH_ORDER 40 ADPRESS BIT FROM THE CONTROLLER_ (NOT DN3),
(0100 0000), AND PUTS IT ON THE DATA BUS (DB-7) FOR- . =~ - - --_
INTERROGATION BY THE MICROCODE: THIS ALLOWS THE 2275 TO .
DISCRIMINATE BETWEEN ADDRESSES 10 AND 50, 20 AND 60, 30 AND
70. PREVIOUSLY A 2275 WITH AN ADDRESS OF 20 WOULD RESPOND

INCORRECTLY TO AN ADDRESS OF 60.

. l' whi )

DIAGRAM BELOW IS CHANGE TO THE 8396A BOARD. IT SHOULD BE NOTED
THAT THE MICROCODE MUST BE AT REV 3 FOR THIS CHANGE TO BE

EFFECTIVE.

'SV

/K 7¥4LS125

9 / €0 8 PE7 o

p~3 LéE3A47

Léo-43 g %
KIP XLLEN, 2200/VS/PC

TECHNICAL ASSISTANCE CENTER



2200

2275 Disk Unit

~

R2 Prom

these

nging
number is 33512.

of the ha
ng

If experienci

t
The ECO
-8396A board.

H o

and should correct some

available
D81 and D88 errors.

as well as
order the prom by the FCO kit.

The prom is located at L100 of the 21

The R2 Prom is

problems
problems

N,

FCO Kit 1111

future.

An R3 Prom is expected in the near

=

[ 3]
w

Crof CRSEhE o ot § oBh o | MR 6

BEE gl

ol

sl o o | ofh o ol i
T ST ¥ ol g 0 o

E==]' B F T S

w0 Gl.ﬁ . nm-’

B o o o ity O
ot O —io i | o CiE [ g o
@Jg == e Y R P

Aoty o |t o fageng R D
35901 | m Mnmmu MMWWU

& ) [
3

‘.:
fio

TO 378-2000-R2

o i .D_m.__ p— ,_“I_

E
)
B




WANG LABORATORIES, INC.
ONE !INDUSTRIAL AVENUE, LOWELL, MA 01851 o TEL: §17/459-5000, TWX 710-343-6769. TELEX 984-7421

TRCANICAL SERVICE BULLETIN ~
SECTION: HardWare Technical

NUMBER: _HWT 7243 REPLACES: DATE: 11/10/87 PAGE _1 OF _1
MATRIX ID. 3110 PRODUCT/RELEASE# 2275

TITLE: FCO 1207A, 2275

PURPOSE:

To inform the field that FCO 1207A has been released, documenting ECO
45575.

EXPLANATION:
This FCO voids FCO 1207. Originally, it documented ECO# 40541 which g

changed an EPROM. In addition, FCO 1175A and FCO 1210 had to be done in
conjunction with this change.

With the release of ECO# 45575, the rework now required to fully upgrade
the 210-8396 PCB is considered to be excessive for field installation. In
the future, if problems referenced in Section 10 are encountered, the
210—8396 should be sent to your local Field Repa1r Center (FSC) for rework.

NUMBER: _HWT 7242 _ REPLACES: DATE: 11/10/87 PAGE _1 OF _1
MATRIX ID. 3110 PRODUCT/RELEASE# 2275

TITLE: FCO 1175B, 2275

PURPOSE:

To inform the field that FCO 1175B has been released, documenting ECO
45575.

EXPLANATION:

This FCO voids FCO 1175A. Originally, it documented ECO# 36892 which
modified certain sections of circuitry and incremented the E-Rev to 3. In
addition, FCO 1207 and FCO 1210 had to be done in conjunction with this
change.

With the release of ECO# 45575, the rework now required to fully upgrade

the 210-8396 PCB is considered to be excessive for field installation. In i
the future, if problems referenced in Section 10 are encountered, the . &
210-8396 should be sent to your local Field Repair Center (FSC) for rework. f’.\




WANG LABORATORIES, INC.
ONE INDUSTRIAL AVENUE, LOWELL, MA 01851 o TEL: 617/459-5000, TWX 710-343-6769, TELEX 94-7421

TECHNICAL SERVICE BULLETIN
SECTION: Hardlare Technical

NUMBER: _HWT 7244 REPLACES: DATE: 11/10/87 PAGE _1 OF _1
MATRIX ID. 3110 PRODUCT/RELEASE# 2275

TITLE: FCO 1210A, 2275

PURPOSE:

To inform the field that FCO 1210A has been released, documenting ECO
45575.

EXPLANATION:

This FCO voids FCO 1210. Originally, it documented ECO# 39995 which
modified certain sections of circuitry and incremented the E-Rev to 4. In
addition, FCO 1175A and FCO 1207 had to be done in conjunction with this
change.

With the release of ECO# 45575, the rework now required to fully upgrade ~
the 210-8396 PCB is considered to be excessive for field installation. In ’
the future, if problems referenced in Section 10 are encountered, the

210-8396 should be sent to your local Field Repair Center (FSC) for rework.

GROUP: ECO Group MAIL STOP: 012-18B

COMPANY CONFIDENTIAL )
WANG Laboratories, Inc.




* - WANG LABORATORIES, INC.
ONE INDUSTRIAL AVENUE, LOWELL, MA 01851 o TEL: 617/459-5000. TWX 710-343-6769, TELEX 94-7421

5% ' PANASeNIC FLoeey

! .
WANG
L4
SECTION: HardWare Technical
NUMBER: HWT 6193 REPLACES: DATE: 12/02/86 PAGE _1 OF 1
MATRIX ID. 3101 PRODUCT/RELEASE# SA 455 (VLSI) WLN 278-4033
TITLE: DESCRIPTION OF THE TEST POINTS ON VLSI BOARD
PURPOSE:
To inform the field of test point functionality.
EXPLANATION:
The VLSI board on the Half High floppy (WLN 278-4033) uses different test
points from the regular TTL board. The following information is needed to
verify drive alignments when using an oscilloscope.
Description of the Test Points
- TP 1 and 2 s Differential analog read data signal
v TP 7 (wire) : Index
TP 8 ¢ Track Zero
TP 12 (wire) : Step
TP 6 (wire ¢ Digital read data
TP 5, 10 ¢ Ground
Index is located at connector J1 pin #8.
Step is located at comnector J1 pin #20.
™\  GROUP: Desktop Systems/Peripherals Group MAIL STOP: 001-250

- COMPANY CONFIDENTIAL
WANG Laboratories, Inc.




WANG uBORATOR'&, INC, " "
ONE INDUSTRIAL AVENUE; LOWELL, MA 01 851 ¢ TEL: 617/459-5000, TWX 710-343-6769, TELEX 94-7421

DY PANASONIC FLopey

NUMBER: HWT 6192

MATRIX ID. 3101

' TECHNICAL SERVICE BULLETIN
SECTION: HardWare Technical

REPLACES: N/A DATE: 08/19/86 PAGE _1 OF _1

PRODUCT/RELEASE# SA 455 (VLSI)

TITLE: Jumper Configuration

PURPOSE:

To inform the field of the jumper configuration for the SA 455 with the

VLSI board.

EXPLANATION:

The Panasonic floppy drive (Wang Part No. 278-4033) using the VLSI board

uses the following jumpers.

A drive configured with these options will

work on the Wang Office Assistant, PC, 2275, PIC, and OIS 50/60.

PLUG DESCRIPTION OPEN | SHORT
JUMPER
DS1 DRIVE SELECT 1 X
DS2,3,4 DRIVE SELECT 2,3,4 X
WP WRITE PROTECT X
MM ENABLES DRIVE MOTOR WITH MOTOR ON X
DS ENABLES DRIVE SELECT IN A MULTI SYSTEM X
MX 'CONSTAN DR SELECT FOR SINGLE DR X
MS ENABLES DR MOTOR WITH DRIVE SELECT X
DR ENABLES DR READY WITH DR SELECT X
RR READY ENABLE FROM +READY OR SW X
SW DOOR SWITCH o X
RD ENABLES TRUE READY X
RY X

READY SIGNAL

Termination for each input line is accommodated by a 150 OHM resistor pack
installed in dip socket located on the logic board.

The hardwired jumpers configuration of this board should not be modified.

GROUP: Peripheral Hardware Support Group

COMPANY CONFIDENTIAL

WANG Laboratories, Inc.

MAIL STOP: 0125



TECHNICAL SERVICE BULLETIN
SECTION: HARDWARE TECHNICAL

NUMBER: _HWT6257 REPLACES:_N/A DATE: OCT 20/86 PAGE 1 OF 1
MATRIX ID. _3107 - PRODUCT RELEASE# _ 2275
TITLE: PCB 210-8396 REV. 4 GIVING I-92 ERROR

Purpose:
To inform the field on the model 2275 giving I-92 error running customer
applications.

Explanation:

In the last 16 weeks manufacturing built the 210-8396 Rev. 4 with the
wrong memory chips at locations L9, L10, L1, L2, L13, L14, L15, L16 and
L17. The wrong memory chips are from Siemens - SHY B4164 / P2 LF and are
out of specifications.

Boards with these memory chips are causing I-92 errors. The correct WLN
for the memory chips is 377-0466.

Boards with the incorrect memory chips can be corrected in the field by
replacing the Siemens memory chips.

Manufacturing processed a Purge Notice to correct their stock. CE
Logistics and Repair Centers were notified of this problem and will
correct boards as they are returned.



WANG LABORATORIES, INC.
ONE INDUSTRIAL AVENUE. LOWELL. MA 01851 o TEL: 617/459-5000, TWX 710-343-6769, TELEX 94-7421

TECHNICAL SERVICE BULLETIN
SECTION: HardWare Technical

NUMBER: HWT 5033 REPLACES: _ N/A DATE: 02/26/85 PAGE 01 OF 01
MATRIX ID. 3110 PRODUCT/RELEASE# 2275

TITLE: 2275 Problems

PURPOSE:
To inform the field of the problems that have been identified and will be
resolved on the 2275.

1. The '40' bit of the drive address is not checked. The 2275 responds to
350 as if it were 310, 360 as if 320, and 370 as if 330.

2. The $GIO "read PROM Rev. level" command does not work.

3. The non-sequential multi-sector write problem is from an incomplete
implementation of multi-sector write as implemented in the Phoenix and the
SVP/LVP.

4, The head alignment routine requires changes to the read routine.

5. The power-up diagnostic does not flag floppy drive stepper motor failures.

6. Formatting a drive does not reset the read/write caches.

NOTE: Notify all customers to use the reset key in the keyboard after
formatting the drive as a circumvention.

7. In the Winchester back-up subroutine the 2275 does not recognize
unformatted diskette and hangs the operation.

NOTE: Notify all customers to use formatted diskettes only as a
circumvention.

8. The diagnostic gets lost if it gets an error on the Winchester.

All these problems will be corrected in the R3 PROM. Estimated completion
date for the PROM is the end of April.

GROUP: Peripheral Hardware Support Group MAIL STOP: 0125

COMPANY CONFIDENTIAL
WANG Laboratories, Inc.




3110

CUSTOMER ENGINEERING
TECHNICAL ASSISTANCE CENTER
NEWSLETTER

#40724

PERIPHERALS-DISK DRIVES-S5 1/4 DISK DRIVES

TOPIC:

FCO 1100

FCO 1100, which has the new R1 PROM for the model 2275-10

and 2275-20, will be replaced by FCO 1107 due to D81 and D88
errors. R&D is planning to release the R2 PROM by the end of
this month. The R2 PROM will take care of the D81 and D88
errors. Sixty R2 pre-release PROMS will be distributed to the
Domestic Areas and ten to Europe for Beta site support on July

18.

3110

FCO 1107 will be available in August.

03
t400m8

PERIPHERALS-DISK DRIVES-5 1/4 DISK DRIVE

TOPIC: FCO 1100, 2275-10, 20, 30 DISK PERIPHERAL

FCO 1100, released June 20, 1984, documents ECO 32608. A PROM
change on the 210-8396-A PCA corrects the following known bugs:

1)
2)
3)
4)
5)
6)
7)

System hangs when 210-8396-A PCA is powered up with no
floppy diskette in the drive.

System hangs when a LIST DT command is issued when there is
no media in the drive.

Alternate sector mapping does not work.

Winchester hardware is not disabled when the Z80 attempts
to accesss the alternate sector map, creating a memory
contention.

Parity error hangs the system without returning an error

message.
Cacheing problem causes invalid data to be returned to the

the 2200.
System status message does not properly identify the system
configuration.

The change also provides the following enhancements:

1)
2)

3)

4)
S)

Firmware now supports 30 Megabyte Quantum Winchester drive.
PC diskettes can be read, written, and formatted by the
2275.

Winchester format is now a one pass operation that writes
DB6, B6D, 6DB pattern onto the disk to help locate marginal
sectors.

- A hook is provided so that CE can perform radial track and

index-to-data head alignment.
A hook is provided to allow CE to read the alternate sector

map.

FCO Kit #728-0118 will be available July 2, 1984. To obtain it,
place a routine order through the Logistics Order Processing System.
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¢ C O AOUKCING THE MK FAALLY OF 7200 SMM.L BUSINESS COMPUTER SYSTEMS

g Wang Laboratories s p!eased to announce a new series of 2200 system packages
~ including the latest in 5 1/4" disk storage technology. Combined with
- aggressive pricing and increased flexibility in hardware configurations, the
2200 family sets a tough new standard in price/performance.

‘This announcement fulfi Ils the promi se-made by John Cunningham in his November
.18, 1982 statement om. 2200° product Tine direction, ‘to offer a complete 2200
systent for under $IZ 000 U.S- Itst. T o

The: fami Ty or' 2200 products now incl udes three new. HVP packaged configurations
- as well as a standalone 5 114-" d’rsk storage peri pheral. ,

Yew 200 Jstem (onfigu yahons

These' packaged: conftgurations; are,aimed at new customers, existing users as
add-on equipment and large corporations buying multiple units. Because of
their Tow entry price and expandability, they are viable as a competitor
.against a wide range of !ow—end minicomputers, personal computers and other .
high-end micros. N L , h

MWP-PT~ . = MVP Processor with 8 Avaﬂable I/0 Siots
S e . 64KB Memory -
e 22C32 Triple Controller

~ o ."";5 1/4" Disk Storage Device with 10MB Fixed Storage and
, ,’-320!(8 Removahle Floppy Dr1 ve .
: MVP-P2 "‘HVP Processor wi‘th 8 Avai Table IIO Slots

I AT - 128KB Memory: - S N ~ . T
- s> 22C32 Triple Controller .. T

- o & T/4% Disk Storage Device with IOMB Fixed Storage and :
320KB Removable Floppy Drive .

MVP-P3 . MVP- Processor with 8 Availab'le I/0 Slots

- 256KB Memory
22C3Z Triple Controller
5 1/4" Disk Storage Device with 10MB Fixed Storage and
3201(8 Removable Floppy Dri ve

ey e .
~ B e . -

10 e

New 5 T/4" Disk Storaqe TechnoTogy

This- 5 1/4" unit is a new 2200 peripheral aimed at existing users as add-on-
equipment as well as a component of the three new MVP packages outlined
above. The unit can be-used as an add-on to VP, LVP, LVPC, MVP and MVPC
systems. When- confi gured as am- add—on, a 22C03, ZZCH or a 22C3Z Controller

may be used.

-~ .
’ 1 2275-10 - .. 10MB 5 1'/4." Winchester drive
.. 320KB Floppy Drive:

\/' 2275-20 . Dual 10MB 5§ 1/4" Hinchester drives



== IFL. PROBEL EMS

IO Bamns e o e S M G— — CAALAS WANUIS Srbiite i Sovrrrrmt St S— —

WHEN'PGNERING’UP THE 22735 IT WILL START INTERNAL DIAGNDSTICQ.
iF THE NDRKSTATIDN RESET KEY IS PRESSED DURING THIS TiME; THE
LIGHT ON THE WINCHESTER WILL 60 OUT AND A RANDOM ERROR MAY
" DCCUR. ERRORS D83, 195 OR LIGHTS FLASHING ON THE FLOPPY AND
WINCHESTER ARE COMMON. TO PREVENT THIS FROM HAPPENING, WAIT
UNTIL THE WINCHESTER LIGBHT IS EXTINGUISHED BEFORE PRESSING

THE RESET KEY.

REGARDS,
© BKIP -

0/ 31 /85



WANG LABORATORIES, INC.
ONE INDUSTRIAL AVENUE, LOWELL, MA 01851 o TEL: 817/459-5000, TWX 710-343-6768, TELEX 94-7421

MEMORANDUM WANG
-0 MS/001-260

Joe Scaglione
FROM : Harvey A. Horthington ‘E;péb“
SUBJECT: Floppy Media For the 2275 (WPN 177-0080)
DATE : April 15, 1987

PROBLEM- Field escalated the inability to format new diskettes from Wang
Direct on the Wang model 2275.

The diskettes that you gave me are from Sentinel. This vendor by mistake
shipped approximately 20000 diskettes (2000 boxes) to the supply division.
Wang Direct has none of these left in stock at this time. This vendor error
was corrected and new procedures have been implemented at Wang Direct to
include a verification of erasure at incoming.

The reason why the 2275 failed to format the diskettes is that the media was
tested by the vendor, at the end of the test the vendor had all one's pattern
on all tracks on both sides. Usually after this test we force the vendor to
degausse the media.

Recommendations- ,

™. The 2275 should format any 177-0080 diskette without problems with left
over data, different format or testing information. In order to prevent future
media problems I recommend to have the Software group in R&D verify their
format routine and see if they can correct this difficulty.

2. You can recommend the field to use another Wang System (i.e. PC), once you
format the diskettes they will be able to format the diskettes in the 2275.

cc. Robert Beaudette MS/014-490
Ray Peltzman MS/001-140
Kim Thompson MS/001-140
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USE

T4

INFORMATION C2LL

CONTACT hEWME PEMNETT CFL PCSITICN
RCS &  9%Ce T & FRCMNE & 111 111 1111 EXT & 2%
SYSTEN TYPE 2200 CEVICE TYFE 22175
LTILITY MAFE SCFTWAEE LEVEL
FETHCC CF CELL F T = TELEx, F = PrCNE, M = MENC, £ = Ep
F4S THE BREA TP CISTRICT SEEN CCATACTED
N A o= BREL, [ = CISTRICT, % = E0TFy N = NCNE
IS THIS INCQUIRY FERTLZINING TC A NATICNAL ACCCUNT 2
L Y = YES, N = AT, L = LNKNCWA
THE FCLLCWING 2R€& TC TESCRITE THRE SITE THAT CREATEC TKIS RECUEST
CUST/CFFICE NEME TAIWEN CSC FFCMNE #
ACLCRESS T73CI1C. CITY TAIWAN STATE

LN SIT: COMNTACT MNAWME 3 ESCALATEL TC TSC

#3YS CCNFIC: IFCy ZCM3 CRIVE (27%-4L£%)
*S/wi NIL ’
*ThRE ‘NEW 3CME CRIVE: (274-4C€S) TS LSEC WITF IPCIWITECUT:ANY
#PREBLEN. FLS EVICE IF -IT CAN EE LSEC €N 2275.7TC REEBLACE
*THE OLE GUAKNTUM CRIVE (27€-4CZ4) RS BRECOLEM CCCUPEE. CR
#ANY NECESSERY MCCIFICETION IN K/, CP Ss/7Ww RECUIRED,

1F/7CSMARET: ACK TLXx SENT TC TEIwWAN., RCVD FRONE CALL FECHM

«S.SULM TD FEGLEST Ihrr N CRIVES.,
ARER CSSICANED CONTSCL MNC, IS FT08CCO1L

SFECIALIST ASSICGREC CELL IS PETER WCNCG. CKYW)
E2F/1CFMERET: IMNITILZL TACKET TC FoC. FCR BSSISTANCE:-
& FLS ACVICE WHETRER TRE Z2QNMF MICRCFCLIS DISK
& CRIVE (&N REPLACE THE CLANTUM CRIVE IN 2275
£ CF NCT. (PETEF)
£3/12/767: Tt 26 MEC MICRCFCLIS CISK CRIVE IS NET CCMPATIELE
& RITE THE 22004 WITH THE BC Sw SETTINGS ARE CFANQECL
¢ TC TCENTIFY TrE MICRCFCLIS CEIVE. MUST USE TFKE
£ CLENTLM Ch THZ 22(CC. MIKER
Bl LPCETE LLELEC TC HOK® OFFICE
VICELL SUCCESSFULLLY SEMT TC FIELE SYSTE®
$3IF/13NMARET: THANKS FGE LPCATELCALL CLCSEC WITE H.C.
$ REFLY F&Xx TQ T2IwAN CSC. (FETER)
+CALL CLGS:C sFIELL.

2/71€787 MIKEE

N

€5




TAC
Information Call

Control Number 08322011

Contact Name KEVIN WRIGHT Position CE
Rdb # 3429 Tdx # Phone # 302 322 3115 Ext #
System Type 2200 Device Type 2275-10
Utility Name Software Level

Method of Call P T = Telex, P = Phone, M = Memo, E = Ems
Has the Area or District been contacted
N A = Area, D = District, B = Both, N = None
Is this inquiry pertaining to a National Account ?
U Y= Yes, N=No, U= Unknown

Use the following area to describe the site that created this request
Cust/Office Name Phone #
Address 3DO1 City State
On Site Contact Name

Question (*) / Answer (+)

*EMP#23728

*DSP#N/A DIGITAL BEEPER 800-802-2201

*NEED INFO. ON THE POWER SUPPLY

*ONSITE# 302-436-8688

11/16/88: REGULATOR PROB IT APPEARS. IF PLUGS ANYTHING INTO
REGULATOR 5V GOES WAY DOWN. CE TO GET REG & 8396
BRD. (TOMIN) MIKEB

12/28/88: LEFT MESSAGE AT OFFICE TO CALL. (5MIN) MIKEB

1/17/89: LEFT MESSAGE W/ BM FOR CE TO CALL. (10MIN) MIKEB
>WAYNE OSBORNE CALLED IN. WILL HAVE KEVIN CALL.

(5MIN) MIKEB
+LOOSE WIRE TO BRIDGE RECTIFIER. CORRECTED & NO PROB SINCE.
(5MIN) MIKEB



REDSHAW®

Redshaw, Inc.

Foster Plaza Ten

680 Andersen Drive
Pittsburgh, PA 15220

412/937-3661
Gene Schulz
Wang Laboratories
One Industrial Avenue November 15, 1989

Lowell, Massachusetts 01851

Dear Gene:

There are indications of a problem with the current PROM update for
Wang 2275 drives.

Redshaw has received reports from custamer sites that upgrades to
2275-10/-30 drives are being installed with PR(Ms of revision level
R5. 'IhlsPR(Mlsnotoperatmgpmperly, and has been causing
compatibility problems at ocur customer sites. Redshaw has been
substituting R3 or R4 level PROMs in place of the RS chips provided
by the Wang, and these (R3 and R4 PROMs) have been operating
successfully.

From corversations with Mike Bahia, I understand that one of the
changes implemented was a correction to eliminate bus contention
during a request for drive status. Redshaw programs utilize the
values provided from the drive status (as defined in the Wang
technical documentation); should the RS PROM revise the layout of
the status values, Redshaw software could be negatively affected.

Could you please provide information on the R5 PROM, such as details
on the changes that were made, what are the differences from the R4
PROM, exactly when was R5 made available to Redshaw custamers, and
can Wang supply Redshaw users with R3 or R4 PROMs until this issue
is resolved? Since this is affecting the operational capability of
our users' systems, Redshaw is considering this an urgent item.

Please feel free to contact me if you need any additional
information or clarification.

Sincerely yours,

«V/Vd%

Mark Guzan |

cc: GaxyBromley-Redshaw MikeBahia-Wang‘/
Jochn Deutsch - Redshaw Mike Riley - Wang
Dorene Dinncenzo - Redshaw Ed whitney - Wang

Joe Heuler - Redshaw
Angie Nofsinger - Redshaw
Jo Roberts - Redshaw

AGlomMhon anc anane e Specahats
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VS OFFICE Electronic Mail Tuesday 11/21/89 09:39 am Page:

To:
Subject: 2275 Rev 5

Distribution:

None, this item is In Progress

To: Mike Bahia From: Eugene S. Schulz
Subject: 2275 Rev 5 Date Sent: 11/15/89

Does any such animal exist? Redshaw called and asked.

Reply
Gene,

This has been the hot topic of the day. Yes there is a Rev 5 prom & it ha
s been out for 2 years. Appears Redshaw is looking at some specific bytes in t
he prom code which probably where moved with the rev 5 prom. This appears to b
e the case from my conversation with Mark Guzan of Redshaw. Have given all
related info to Ed Whitney, the Account Manager & Mike Riley. If you have furt

her questions please let me know.
Regards,
Mike



VS OFFICE Electronic Mail Monday 12/11/89 08:40 am Page:

CcC: Mike Bahia MS0126/LOWELL
.From: ED WHITNEY
Subject: REDSHAW 2275 PROM ISSUE Date: 11/27/89

Distribution:
Not Requested

Gene,

I just received my copy of the letter that Mark Guzan sent you on
Nov. 15th.. I would like to add some additional info that may be of some
value to you, Mike Bahia, or Mike Riley.

The Prom in question is located on a 210-8396-A PCB ( Control Bd. )
in location L100. Redshaw escalated one customer situation to me on 11/14
for a client of theirs by the name of. Fritz Baehr located in Broomfield Co..
It was discovered that the backup routine did not function after upgrading
software. There is no error message, the screen prompt simply changes with
no system activity having occurred. Redshaw ( Dorene Dinncenzo) told me that
they had seen the same thing at two other accounts and it was corrected with
the install of a REV 4 Prom. I was able to coordinate the shipment of one for
Baehr and it did correct the problem there also.

I don't believe that our technical people nor Redshaw's have
sufficient data to determine if it is a Wang or a Redshaw problem. I made
an agreement with Redsahw last week to exchange a down rev board for a
Rev 5 one in Pittsburgh so they could do some testing. I called Mark Guzan
this morning to find out if he was still interested since no one had as of yet
called me for it. This caught him by surprise, and I was able to make
arrangements with him for the exchange of boards. He will have a Rev 5 board
tomorrow morning.
It is essential that Wang follow through promptly and provide the detail

Mark asked for in his memo on the what the change did for REV 5. I spoke with
Bahia and fie was not aware of any other customer reporting problems with the
REV 5, and it has been out there for a long time. It looks like this is a
Redshaw specific since no other VAR or regular commercial customer has
reported the same problem.

The other thing I learned in seeking out a REV 4 board for Baehr is
that very few exist in the field. In fact a two hour search of all major
stocking locations in the Central and Western regions came up with only
one board. This factor illustrates the urgency in which we need to respond.

Please call if you have any questions... 708-250-4635
Regards, ED
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Ed whitney 2/23
Wang lLaboratories
Suite 400 February 16, 1990

300 Park Boulevard
Ttasca, Illinois 60143-2661

Dear EA:

In response to your February 15 letter, this is the status of Redshaw's
efforts with the 2275 R5 PROM. Redshaw has performed testing on the RS
FROM, specifically a "same level" update from cur Release 8.5 to 8.5,
and no preblems occurred. Today, Redshaw is testing RS operation for a
Release 8.0 to 8.5 update, and a Release 8.0 backup.

We have performed technical testing on codes that the PROM returns in

response to programmed status requests ($GIO commands). The PROM has
responded correctly (provided FROM level and drive type) to this cammand.

Based on the results of today's tests, Redshaw Qustomer Support will
certify if agencies with Redshaw Release 8.5 software updates can
proceed, even with the RS PROM installed. In the meantime, Redshaw will
provide a test utility to help agencies determine their 2275 PROM level.

Sincerely,

mrk w.

cc: Gary Bromley
John Deutsch
Dot Foote
Joe Heuler
Judy Miller
Jo Roberts



	2275 Power Supply Performance Specifications
	2275 Theory of Operation 11/83
	2275 Theory of Operation
	2275 Illustrations
	2275 Diagnostics, 9/84
	2275 Various Memos
	2275 Hardware Memos
	2275 ECOs
	2275 Tecnical Service Bulletins

