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SECTION I
GENERAL DESCRIPTION

1.0 INTRODUCTION.

This manual provides operating and maintenance instructions for the
AM-720 memory circuit board manufactured by Alpha Microsystems Inc.,
located in Irvine, California. Circuit board description, operating
and usage instructions, programming, theory of operation, and
maintenance 1instructions are included to provide the user with the
information necessary to use this cirucit board to its full

capability.

1.1 CIRCUIT BOARD DESCRIPTION.

The AM-720 memory circuit board is a 256k x 18 bit dynamic MOS
read/write memory. Memory bhoards can be addressed up to 16 megabytes
with extended addressing (A0 thru A23). Interface 1is provided for
the AM-720 to operate through an optional Error Checking/Correction
(ECC) board via a 26-pin connector on the top of the board. Refresh
for the dynamic memory is Llocated on the board and byte parity

checking and generation are provided.

A simplified block diagram of the circuit board is shown in Figure
1-1. For a complete detailed description of circuit board
operation, see Section IV of this manual. For  programming

requirements, see Section III of this manual.

1.2 APPLICATION.
The AM-720 performs read/write (word and byte) bus cycles according
to S-100 Bus protocol and 1is compatible with all Alpha Micro

products.
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SECTION II
OPERATING DATA

2.0 INTRODUCTION.

This section contains information on the use of the AM=720 memory
circuit board. Capabilities, specifications, interface wiring, and
user option descriptions are provided for the successful integration
of the AM-720 into the user's system.

2.1 CAPABILITIES AND SPECIFICATIONS.

This circuit board operates from the standard S-100 Bus structure
either directly or through an optional Error Checking/Correcfion
(ECC) circuit board. One AM-720 board provides 256k x 18 bit memory
capability with on-board byte parity generator/detector. The AM-720
operates in a system with extended addressing capability (address
bits A0O-A23) NOTE: Bank I/0 with standard addressing 1is also
provided, but is not practical to use. Detailed specifications are
contained in Table 2-1.

DWM-00720-00 REV. AOQ 2-1



Table 2-1. AM-720 Specifications.
PARAMETER SPECIFICATION
CPU Type AM=100/T (use with AM-700 memory partition controller)

and AM-100/L

Data Transfer

Directly to $-100 Bus or through optional Error
Checking Correction (ECC) board.

Memory 256k x 16 bit dynamic MOS read/write. Memory
contents are volatile.

Refresh On-board circuitry.

Addressing 16 megabytes with extended addressing (AD-A23)

Read/Write Read/write bus cycles according to $S-100 Bus protocol.

Parity Onboard byte parity generator/detector.

Circuit Board

10" x 9" with 100 pin connector to S=100 Bus and 26

pin connector to optional ECC board.

Environment

Temperature | 0°C to 55°C
Humidity 10% to 80% (non-condensing)
Power +16V +7.5V -16v
Requirements
ACTIVE - 2.3A -
STANDBY - 1.4A -
Data Access
Time From PSYNC : 185
Memory Cycle
Time 320 ns
DWM-00720-00 REV. AOO 2-2




2.2 INTERFACE DESCRIPTION AND WIRING.

The AM-720 memory circuit board is fully S-100 Bus compatible. Data
may be transferred to/from memory directly from the S-100 Bus via
the bottom edge connector or via an optional Error Checking

Correction (ECC) board via the top edge .connector.

2.2.1 S-100 Bus Interface.

The AM-720 circuit board is compatible with the $S-100 Bus with
extended addressing (A0-A23). Data is transferred through the data
in and data out lines with either the 8-bit configuration or 16-bit
configuration. See paragraph 2.3 for selection of the various user

options.

The bus connections are made via the bottom edge connector and are
listed in Table 2-2. See Section IV for complete descriptions of

all interface signals.

2.2.2 ECC Board Interface.

An interface to the optional ECC board is made via the top edge
connector. With the ECC board, memory data transfers are through
the ECC board instead of through the S-100 Bus. ECC board wiring is
listed in Table 2-3. See paragraph 2.3 for jumper requirements for
interface selection and Section IV for complete descriptions of all

interface signals.

DWM-00720-00 REV. AOO 2-3



Teble 2-2.

Alpha Micro Bus Interface Signals List

MNEMONIC MNAME PIN NO.
+7.5V + 7.5vdc Power 1
+16V + 16vdc Power 2
vig Vectored Interrupt & Z
V0 Vectored Interrupt O 4
Vi1 Vectored Interrupt 1 5
vI2 Vectored Interrupt 2 6
Vi3 Vectored Interrupt 3 7
Vid Vectored Interrupt 4 2
VIS Vectored Interrupt 5 G
VIié Vectored Interrupt 6 10
Vi7 Vectored Interrupt 7 "
RTC Real Time Clock, S50Hz or 60Hz 12
POWFAIL AC Power Failure Status 13
VIi% Vectored Ihterrupt 9 14
A18 Address 18 15
A6 Address 16 16
A7 * Address 17 17
STATDSB Status Disable 18
C/CDSE Command/Control Disable 19
GND Ground 20
PWM-00720-00 REV. AQQ 24




Table 2-2.(con't) Alpha Micro Bus Interface Signals List

MNEMONIC NAME PIN NOC.
JODIS 1/0 Disable 21
ADDDSB Address Disable 22
DODSB Data Bus Disable 23
72 Phase 2 Clock 24
STVAL Status and Address Valid 25
PHLDA DMA Request Acknowledge 26
PWAIT Processor Wait 27
M/U Not Used 28
AS Address 5 29
A4 Address 4 20
AZ Address 2 21
A15 Address 1% 22
A12 Address 12 23
AG Address ¢ 34
pouT 1/p1 Data Bus Rit 1 35
pouT 0/n0 Data Bus Bit 0 z6
AC Address 10 37
DWM-DO720-00 REV. 2-5




Table 2-2.(con't) Alpha Micro Bus Interface Signals List

DWM-0O720-00 REV.

MNEMONIC NAME PIN NO.
DOUT 4/D4 Data Bus Bit 4 38
DOUT 5/D5 Data Bus Bit 5 29
DOUT 6/D6 Data Bus Bit 6 40
DIN 2/D10 DATA BUS BIT 10 41
DIN 2/D11 Data Bus Bit 11 42
DIN 7/D15 Data Bus Bit 15 432
SMI Bus Master OP Code Fetch YA
SouT I/0 Output Cycle 45
SINP 1/0 Input Cycle 46
SMEMR Memory Read Cycle 47
SHLTA HLT Acknowledge 42
PERR Parity Error Pulse 49
GND Ground 50
+7.5V +7 .5vdc Power 51
=16V -16vdc Power 52
GND Ground 52
SLAVECLR Reset Signal To ALL I/0 Devices 54




Table 2-2.(con't) Alpha Micro Bus Interface Signals List

DWM-0N720-00  REV.
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MNEMCONIC NAME PIN NO.
DMAC DMA Controller Arbitration 55
DMA1 Lines For Use With Standard 56
DMA2 $-100 Bus DMA System 57
SXTR@ 16 Bit Cycle 58
A19 Address 19 59
N/U Not Used 40
A20 Address 20 é1
A21 Address 21 62
A22 Address 22 63
A2Z Address 23 é4
ADVAL Address Valid On Data Bus 65
WRDIS Write Disable 66
PHANTCOM ROM Memory Enable 67
N/U Not Used 68
N/U Not Used 69
Gnd Ground 7C
m/U Mot Used 71
PRDY Processor Ready 72




Table 2-2.(con't) Alpha Micro Bus Interface Signals List

DUWM-00720-00 REV. ARO

MNEMONIC NAME PIN NO.
N/U Not Used 73
PHOLD DMA Request 74
PRESET Preset 75
PSYNC Processor Sync, Start of Bus Cycle 76
PWR Write Strobe 77
PDBIN Data Bus Input Command 78
AD Address 0} 79
A1 Address 1 '89
A2 Address 2 81
Ab Address é 82
A7 Address 7 a3
A8 Address & 84
A13 Address 13 )
A4 Address 14 &6
A1 Address 11 87
DOUT 2/D2 Data Bus Bit 2 88
DOUT Z/B7 Data Bus Bit X 89
pouT 7/D7 Data Rus Bit 7 o0
DIN 4/D12 Pata Bus Bit 7 91
PIN 5/D1% Data Bus Bit 13 92
DIN A/D14 Data Bus Bit 14 0oz
DIN 1/D% Data Bus Bit @ G4
DIN {/D& Datz Bus Bit 8 95




Table 2-2.(con't) Alpha Micro Bus Interface Signals List

MNEMONIC NAME PIN NO.
SINTA Interrupt Acknowledge 96
SWo Bus Master Output 97
ERROR Memory Error Interrupt 98
BERR Bus Error 99
GND Ground 100‘
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Table 2-3. ECC Board Interface Signals
MNEMONIC NAME PIN NO.
GND Ground 1
- Not Used 2
ECCD1 ECC Data Bit 1 3
ECCDO ECC Data Bit 0 4
ECCD7 ECC Data Bit 7 5
ECCD2 ECC Data Bit 2 6
ECCD6 ECC Data Bit 6 7
ECCD3 ECC Data Bit 3 8
ECCDS ECC Data Bit 5 9
ECCD4 ECC Data Bit &4 10
ECCD8 ECC Data Bit 8 "
ECCD17 ECC Data Bit 17 12
ECCR/W ECC Read/Write 12
ECCD16 ECC Data Bit 16 14
ECCENABLE ECC Enable 15
ECCD9 ECC Data Bit 9 16

DWM-00720-00 REV. AQO.
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Table 2-3. (Con't) ECC Board Interface Signals

MNEMONIC NAME PIN NO.
ECCREFCLK ECC Refresh Clock 17
ECCD10 ECC Data Bit 10 18
ECCD15 ECC Data Bit 15 19
ECCD11 ECC Data Bit 11 20
ECCD14 ECC Data Bit 14 21
ECCD12 . ECC Data Bit 12 22
- Not Usecd 23
ECCD13 ECC Data Bit 13 24
- Not Used 25
- Not Used 26
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2.3 USER OPTIONS. )

The AM-720 memory circuit board accommodates several options that
are selected by the user for specific requirements. These options
are for CPU type, addressing configuration selection, reset select,
ECC board select, parity error select, parity output select, and

phantom memory select. Location of jumpers is shown in Figure 2-1.

2.3.1 CPU Select
A jumper must be installed to make the AM-720 compatible with the

system CPU. Place a jumper in the location corresponding to the CPU
type as follows:

Jumper CPU
W15, 1007 AM-100/T CPU

W16, 100L AM-100/L CPU

2.3.2 Addressing Configuration Selection.
The AM-720 is configured for extended addressing (A0-A23). Make

selections for system compatibility as follows:

For extended addressing configuration the board address is set by
placing jumpers at address bits A19 through A23. That is, place
jumpers at jumper block positiions A19, KTE, A20, Kiﬁ, A21, KET,
A22, Ki?, A23 and A23. Also for extended addressing configuration,

jumper W7 must be removed and jumpers W8 and W9 must be in place.
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2.3.2.1 Memory Bank Swap.
If trouble is suspected in the memory ICs, provision has been made
to physically swap the memory banks by removing jumper W9. With W9

in place, memory IC configuration is as follows:

Bank 1 u7-uz4
Bank 2 U27-Us4
Bank 3 U47-Uéb4
Bank 4 u67-u84

With W9 removed, bank 1 is swapped with bank 4 and bank 2 is swapped
with bank 3 as follows: '

Bank 1 U67-us4
Bank 2 U47-U64
Bank 3 U27-Us4
Bank 4 U7 -u24

2.3.3 Reset Select.

The source of the AM-720 reset signal may be selected to be from bus
signal PRESET on pin 75 or SLAVECLR on pin 54. Make selection for

reset source as follows:

PRESET Pin 75 Install "PRESET" Remove ''SLAVE"
SLAVECLR Pin 54 Install "SLAVE" Remove "PRESET"
Standard configuration is PRESET jumper installed.

2.%.4 ECC Board Select.

When the AM-720 operates through an ECC board, an ECC ENABLE signal
from the ECC board sets the data I/0 to operate through the ECC
board. For non-ECC operations install the ECC/jumper. The memory
refresh can be selected to originate either from the AM-720 or the
ECC board. If refresh is to be from the ECC board, cut the etch at
W10 and install a jumper at W11.
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2.3.5 Parity Error Selections.

Parity error interrupt is enabled by setting bit 3 of the 1/0
register. Powerup or reset will disable this function. After the
parity error enable bit 1is set, a parity error will cause an

interrupt.

1. For AM-100/T Rev A through Rev C system:

a. Parity error will cause an interrupt through bus pin
J1-98.

b. Install jumper "W17" and '"INTR".

c. Once asserted, the interrupt line will be terminated

only by clearing interrupt enable bit.

2. For AM-100/T Rev D and later systems or AM-100/L.

a. Parity error will cause an interrupt through bus pin
J1-49.

b. 1Install jumper RESTART; make sure jumper W17 is out.

The LED on the upper right corner will be Lit when a parity error
has been detected. The LED will not be turned off until the system

is reset.
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SECTION III
" PROGRAMMING

3.0 INTRODUCTION.

This section provides the programming requirements for the AM-720
memory circuit board. The AM-720 can be wused with -either the
AM-100/T (with an AM-700 board) or AM-100/L CPU systems. Ensure
that all the correct options have been selected and that the

requirements of Section II have been met.

3.1 EXTENDED ADDRESSING

The AM-720 memory address can start at any 512KB boundary for.the
contiguous 512KB portion of memory contained on the board. The
board can accommodate a 16 megabyte system addressing capability
with extended addressing (AD-A23).

3.2 1I/0 REGISTER
The I/0 addresses should be set to 100 octal for all AM-720 boards.
(Install jumper block A0, A1, and A2.) The 1I/0 register bit

assignments for each board are as follows:

D15 D4 D3 D2 D1 DO
NOT USED PARITY BANK SELECT
ENABLE (NOT USED)

DWM-00720-00 REV. ADO 3-1



SECTION IV
FUNCTIONAL THEORY OF OPERATION

4.0 INTRODUCTION.

The AM-720 memory circuit board contains integrated circuit elements
for the data processing necessary for the performance of the
functions described in Sections I, II and III of this manual. This
section describes the functional theory of operation of the circuit
board and also provides information for each of the integrated

circuit elements.

4.1 CIRCUIT BOARD OPERATION.

The AM-720 circuit board is a 256k x 18 bit dynamic MOS read/write
memory. The functional block diagram of the circuit board is shown
in Figure 4-1. The circuit board schematic, parts list, and
component cross-reference List 1s contained in Section IV of this
manual. Table 4-1 contains a Llist of the signals used in this
circuit board with descriptions of their functions. For Alpha Micro
bus interface signals, see Table 2-2.

The AM-720 consists of an array of dynamic memory ICs with circuitry
for memory refresh and data read and write. Logic is included for
parity generation and checking. ‘Addressing capability is provided
for extended addressing (A0-A23). Memory data can be written/read

directly via the bus or through an error checking/correction (ECC)
board.

Selection of the various optional capabilities of the AM-720 are

described in Section II of this manual.
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Teble 4-1. AM-720 Signal Descriptions
SCHEM PAGE
SIGNAL NAME OF/SOURCE DESCRIPTION
A, B, C Memory Address 1 Outputs of bank switching register to
Decode Bits operate address decoding PROM. (NCT USED)

CAS Column Address Strobe 1 Generated by the memory timing and the

CAS arbitration logic to latch the column
address bits into the memory array.

CASOL- Column Address Strobe 2 Column address strobe signals for memory

CAS3L Banks (-2 banks 1-4.

CLRAS Column/Row 1 Memory timing generator output to

CLRAS Address Select generate CAS, RAS and switch the memory
address select MUX from the row address
to the column address.

DI16, DI17 Parity Bits 2 Parity bits from the ECC board or the
parity generator to the memory.

DOEN Data Cutput Enable 2 Generated by the data output enable
logic to assert memory data to the S-1GC
Bus data Llines.
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Table 4-1 (Con't.)

AM-720 Signal Descriptions

Bus

SCHEM PAGE

SIGNAL NAME OF SOURCE DESCRIPTION

DREF Deleayed Refresh 1 Memory refresh signal delayed to allow
refresh address to stabilize.

ECCEN ECC Board Enable 3 Enable signal from the ECC board to
inhibit data from the S-100 Bus.

ECCREF ECC Roard Refresh 3 Memory refresh clock from the ECC board.

ENDCYCLE End Cycle 1 Qutput of a one-shot triggered by RAS to
the arbitration logic to inhibit memory
or refresh cycle inputs after a memory
cycle begins.

HIBYTE Select High Byte 2 OQutput of the write enable logic to
select data bits &-15.

LAOC-LA23 System Address 1 Tri-state address bus driven directly

from S-100 Bus.address lines.
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Table 4-1 (Con't.)

AM=72C Signal Cescriptions

SCHEM PAGE
SIGNAL NAME OF SCURCE DESCRIPTION
LDORC-LD15 Cutput Date Bus 1 Tri-state data bus to memory frcm either
the ECC board or from the S-100 Bus data
lines.
LOWBYTE Select Low Byte 2 Output of the write enable logic to
select data bits 0-7.
LPBDIN Board Data Bus 1 Generated directly from PDBIN on S-100
Input Command Bus.
LPHANTOM Board Phantom 1 Generated directly froﬁ PHANTOM on S-100
Bus.
LPWR Board Write Strobe 1 Generated directly from PWR on S-100
Bus.
LSMER Board Memory 1 Generated directly from SMER on S-100
Read Cycle Bus.
LSOUT Board 1/0 OQutput 1 Generated directly from SOUT on S-100

Cycle

Bus.
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Table 4-1 (Con't.)

AM=-720 Signal Descriptions

SCHEM PAGE
SIGNAL NAME OF SCURCE DESCRIPTION
LSWC Board Bus Master 1 Generated directly from SWO on S-100
Cutput Bus.
LSXTRQ Board 14-Bit 1 Generated directly from SXTRQ on S-100
’ Cycle Bus.
LSYNC Board Processor 1 Generated directly from PSYMC on S=1072
LSYNC Sync Bus.
MAC-MA7 Memory Address 2 Address datz from either the refresh
Lines address generator or system address
deta.
MCYCLE Memory Cycle 1 Memory read or write cycle in process.
Used for arbitration logic and to
i generate PRDY on the $-100 Bus if
REFRESH is in process.
MDOO-MD15 Memory Data Bus 1 Memory dataz bus from memory to S-100 Bus
data Llines.
PAREN Parity Enable 1 Generated from date bit 3 in the bank

I/0 register to enable the parity error

detection.
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Table 4-1 (Con't.)

AM-720 Signal Descriptions

SCHEM PAGE

SIGNAL NAME CF SOURCE DESCRIPTION

RAS Row Address Strobe 1 Generated by the memory timing and the

RAS arbitration logic to latch the row
address bits into the memory array.

RASC- Row Address Strobe 1 Row address strobe signals for memory

RAS3 0-3 banks 1-4.

RASCL- Row Address Strobe 1 Row address strobe signals for memory

RAS3L Banks (-3 banks 1-4.

RD Read 1 Memory read signal used to generate a
memory cycle and inhibit a refresh
request.

RDOC-RD15 Memory Read 4,5 Data read from the'memory array. Bits

RD16, RD17 Bits G-15 are data, bits 16 and 17 are
parity.

REF Refresh 1 Memory refresh signal advances the

REF refresh address counter, enables the

output of the refresh address latch,
inhibits data from the address bus
LAC1-LA16, inhibits a memory read/write
cycle, and inhibits CAS.
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Table 4=1 (Con't).

AM-720 Signal Descriptions

SCHEM PAGE

SIGNAL MAME OF SOURCE DESCRIPTION

REFREQ Refresh Request 1 Memory refresh request output of refresh
cycle generator.

RESET Reset 1 Board reset signal from $=100 Bus signal
either PRESET or SLAVECLR.

R/W Read/Hrite 2 Read/wurite select signal from ECC board

R/W Read/Write select.

SEL Board Select 1 Output of the board select address

SEL comparateor for extended addressing
configuration.

SELRAS Select Row Address 2 Asserted when any of RASO-RAS3 are

Strobe asserted. Used to generate DOEN.
WENQH Write Enable 2 Write enable signals for the high byte
WEN1TH High Byte section of the memory array.
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Table 4-1 (Con't.)

AM=-72C Signal Descriptions

SCHEM PAGE
SIGNAL NAME OF SOURCE DESCRIPTION
WENOL Write Enable 2 Write enable signals for the low byte
WEN1L Low Byte section of the memory array.
Wt Write 1 Memory write signal used to generate a

memory cycle and inhibit a refresh

request.




4.1.1 Memory Array.
The memory array consists of 72 memory modules of 65,536 one-bit

locations each. The modules are configured in four banks of 18 bits
each; 16 bits of data and two parity bits.

4.1.1.1 Memory Module.

The 16 address bits required to decode 1 of the 65,536 cell
locations within the device are multiplexed onto the & address
inputs MAO-MA7 and latched 1into the on-chip address Llatches by
applying two strobes. Read and write operations are selected by a
write enable signal (low for write, high for read). The timing

strobes are asserted when driven low.

The two strobes are Row Address Strobe (RAS) and Column Address
Strobe (CAS). The memory cycle begins when RAS is asserted and the
seven row address bits are already applied via the memory address
MUX (U104 and U105). The row address bits are LAO8-LA14, LA16.

Signal RAS then sets the CLRAS flip-flop which switches the memory
address MUX to the column address from bits LAO1-LA0O7, LA15. For a

complete description of the memory module, see paragraph 4.2.11.

4.1.1.2 Memory Array.

The memory modules are laid out in an array of 4 rows with 18
modules 1in each row for 16 data bits and 2 parity bits. Address
control bits MAC-MA7 are connected in each row which forms a bank of
128K bytes. Memory can be read or written in either byte mode or
word mocde. During word operation, both enable signals WENH and WENL
(Word Enable High and Word Enable Low) are asserted to enable all 18
bits. buring byte operation, either high byte or low byte is
enabled.
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4.1.2 Memory Refresh.

The entire memory must be refreshed every two millisedonds. This
can be a normal read or write cycle which refreshes the memory or a
board refresh cycle. A board refresh cycle differs from a normal
memory cycle in that only RAS is asserted. The memory is refreshed

for all row addresses.

A board refresh request is initiated by REFREQ@ from the refresh
cycle generator which 1s asynchronous. This is driven by an onboard
oscillator or from the ECC board depending on user options. With an
asynchronous refresh, a refresh cycle and a system memory cycle can
be requested simultaneously. Therefore the REF flip-flop 1is gated
by RD and WT and LSYNC so a refresh cycle cannot occur while a
memory cycle is in process. The arbitration logic also inhibits a
memory cycle while a refresh cycle 4ds in process. Signal DREF
(Delayed Refresh) generates RAS after the address Llines have had

time to settle.

The refresh addresses are generated by the refresh address generator
U102 and are latched into U103. Signal REF inhibits the output at
the memory address MUX and REF enables the output of the refresh
address latch.

4.1.3 Addressing.

The AM-720 can operate as a 16 megabyte system with extended
addressing (A0-A23). For extended addressing operation, board
select comparator U113 detects the assigned board address and
generates SEL. This enables memory read/write logic to initiate the
desired memory cycle. Address bits from the S-100 Bus (LAD1-LA16)
are applied directly to the memory address MUX. Signal CLRAS then
selects the appropriate row and column addresses for the memory

cycle.
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4.1.4 Parity.

The AM-720 is designed with byte parity capability. Parity bits are
DI16 which is odd parity for data bits LDOO-LDO7 and DI17 for data
bits LD08-LD15. Parity is generated during memory write operations
by U6 and U45 and stored in the memory array.

During memory read operations, wrong parity is detected and causes a
parity error interrupt on the S-100 Bus. The parity detectors are
U26 for data bits RDOJ-RDO7, RD16 and U5 for bits RD08-RD15,>RD17
(bits 16 and 17 are the parity bits). These two detector outputs
are ORed to set the parity error interrupt and Llight the LED at the
edge of the board. The LED stays Llit until the system is reset.
Parity error interrupt 1is enabled by setting bit 3 of the I/0

register. Power-up or reset disables this function.

4.1.5 ECC Board Interface.
The ECC board interface is through the connector on top of the
board. Access to AM-720 data busses 1is through drivers U1-US and
uz2s. The ECC board controls memory read/write operations by
generating R/W to control the interface drivers, write enable logic
and memory read/write logic.

ECC enable (ECCEN) is asserted when the ECC board is operating and

inhibits the data out enable logic.

The ECC board can also provide memory refresh signals to the refresh

request logic. This is jumper selectable by jumpers W10 and W11.

DWM-00720-00 REV. AOD 4-13



4.1.6 Data Transfer Operations.
Data transfer operation 1is the same through the ECC board or
directly through the S-100 Bus. Memory write and read timing is

shown in Figure 4-2.

4.1.6.1 Memory Write.

For a memory write cycle, the board is addressed generating SEL from
the board select comparator. S-100 Bus signals SWO (bus master
output cycle) and SOUT (I/0 output cycle) are ANDed with write
strobe PWR to generate a write memory cycle WT and MCYCLE. This
sets row address strobe (RAS) for the memory to accept row address
data. Signal CLRAS is asserted to switch the memory address MUX
from the row address bits (LAO8-LA14,LA16) to the column address
(LAOD-LAQ7,LA15) and generate the column address strobes to the
memory array. The memory then accepts valid data from the write data
bus LD0OO-LD15. The cycle terminates when CLRAS clears RAS which
clears WT and MCYCLE.

4.1.6.2 Memory Read.

For a memory read cycle, the board is addressed generating SEL as
with a write cycle. S$-100 Bus signals PSYNC (Processor Sync), STVAL
(Status and Address Valid), and SMER (Memory Read C(ycle) are
combined to set RD and MCYCLE. This generates row and column
address strobes 1in the same timing as with a memory write cycle.
Valid data from the memory 1is then applied to read data bus
RDOO-RD15. The cycle terminates when CLRAS clears RAS which clears
RD and MCYCLE. Signal CAS clocks the parity error logic to generate
a parity dinterrupt and light the parity LED should a parity error

occur.
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Figure 4-2. Memory Timing (Sheet 1/2)
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4.2 CIRCUIT MODULE DESCRIPTION.
This section describes the operation of the individual circuit
modules contained on the AM=720 circuit board. The control Llogic

and interface modules are described with Llogic and connection

diagrams for each one.

4.2.1 Eight-Bit Equal-To Comparator (U113).

This device is an eight-bit equal-to comparator that compares two
eight-bit words for equality with provision for expansion or
external enabling. The matching of the two eight-bit inputs plus a
logic Llow on the EIN input produces an active low on the output
EOUT. The outputs are valid where AD-A7 and B0-B7 are expressed as
either assertions or negations. This is also true for a pair of
Terms, i.e., AD can be compared with B0 at the same time A1 s
compared with B1. It is essential that the polarity of the paired

Terms be maintained. For logic and connections see Figure 4-3.

CONNECTION DIAGRAM LOGiC DIAGRAM

Vce Eout B7 A7 Bg

aonooonoon
) T > TID—
® A2
spajeguiagegagegeys) Z?‘)ﬁjﬁm
n Do—d)eour

LOGIC SYMBOL mD"J———
-
] e D
—fen e )

EouT Eno Dc

19

Figure 4-32. Equal to Comparator Logic and Connections

DWM-00720-00 REV. AOQO 4=17



4.2.2 Dual Retriggerable One-Shots With Clear (U97, U124).

See Figure 4-4 for logic diagram and truth table.

LOGIC DIAGRAM

Vee ﬁé::" Cexr 1 ar az CLR2 B2 LY TR UTH TABLE
16 15 14 13 12 11 10 I’
INPUTS OUTPUTS
A B CLR | @ o]
H X H L H
B ] X L H L H
L t H e pup
u m | H H o
X X L L H
' 1 2 3 a 5 le 1 lo
a1 81 CLR1 1 02  Cexr2 Rexr2 GND

Cexr

Notes: _I'L = one high-level pulse, "LI~ = one low-level pulse.
To use the internal timing resistor of 54121/74121, connect RyNT to V(.-
An external timing capacitor may be connected between Cgx 1 and RexT/CgxT (positive).
For accurate repeatable pulse widths, connect an external resistor between RgxT/CEXT and Vg with RyyT open-circuited.
To obtain variable pulse widths, connect external variable resistance between RNy or RExT/CexT and Ve

Figure 4-4. One-Shot Connections.
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4.2.3 Dual D Positive-Edge-Triggered Flip~Flops With Preset and

Clear (U883, U91, U92, U95, UT11).
For logic and connections, see Figure 4-5.

CONNECTION DIAGRAM

Vec CLR2 D2 ‘CLK2 PR2 a2 a2 N TRUTH TABLE
14 13 12 l" 10 9 8
INPUTS OUTPUTS
[ & _!, PR CLR CLK D| a @
S L H X X| H L
3 H L x x| L H
L L X x| H W
H H t W oH oL
H H t Ll L H
H H L X | Qo Qo
1 Il g l1
CLR1 o1 1 GND

Notes: _IL_ = high-level pulse; data inputs‘should be held constant while clock is high; data is transferred to output on the falling edge of the
pulse.
QO = the level of Q before the indicated input conditions were established.
TOGGLE: Each output changes to the complement of its previous level on each active transition (pulse) of the clock.
*This configuration is nonstable, that is, it will not persist when preset and clear inputs return to their inactive {high) level.

Figure 4=5. Dual-D FlLip-Flop Connections
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4.2.4 Quad D Flip-Flops With Clear (U96).

These positive-edge-triggered flip-flops wutilize TTL circuitry to
implement D-type flip-flop logic. They feature a direct clear input
and complementary outputs from each flip-flop. Information at the D
inputs meeting the setup time requirements is transferred to the @
outputs on the positive-going edge of the clock pulse. Clock
triggering occurs at a particular voltage level and is not directly
related to the transition time of the positive-going pulse. When
the clock input is at either the high or Llow Llevel, the D input
signal has no effect at the output. For logic and connections, See

Figure 4-6.

LOGIC DIAGRAM

YN
—O> CLOCK
Py ]
—1
CONNECTION DIAGRAM wean |
Vee 08 as 04 03 a3 a3 cLock —?
lls 15 14 In In 4[" llo |9 02 &L 8 Y UEW
WH—OBDLOCK .
] S
CLEAR
32 ] o2 o
p— -oP cLocK
[ 2 l: Ia |s Is I1 Ia mm&-ﬂﬁs
CLEAR Q1 a o1 3 .4 a2 GoNp ) ?
il 0 o
-0 > CLOCK
® = ta
a
cLocK: mma )— 1]
ceanL OD& ?

TRUTH TABLE

H = High Level (steady state)

INPUTS OUTPUTS
— L = Low Level (steady state)
CLEAR CLOCK D a Q X = Don‘t Care
L X X1 L H t = Transition from low to high level
H 1 H|l H L Qg = The level of Q before the indicated steady-state input
H t L L H conditions were established.
H L X | Qo 60 t =175, LS175, and S$175 only

Figure 4-6. @Quad D Flip-Flops with Clear, Logic and Connections
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4.2.5 Noninverting Octal Bus Driver (U1-US, U25, U46, U106,
U115, U117-U121).

These buffers provide the drive capability for
requirements and are noninverting.
Figure 4-7.

tri-state bus
For logic and connections, see

CONNECTION DIAGRAM

Vee 11 2A4 1¥2 2A3 1Y3 2A2 1Y4 2A1

2G
00 (1w 1w n wl |6 " L] 2 "

Y Y
NS
A PAPAPS

I 1
§ [} 1 s ] »
1A1 2v4 1A2 2v3 1A3 2v2 1A4 v GND

Figure 4-7. Noninverting Bus Driver Connections
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4.2.6 Tri-State Quad Two-Data Selectors/Multiplexers (U104, U105).
These multiplexers feature tri-state outputs that interface directly
with data lines of bus sytems. With all but one of the common
outputs disabled (at a high impedance state), the low impedance of
the single enabled output will drive the bus Lline to a high or Low
logic Llevel. To minimize the possibility that two outputs will
attempt to take a common bus to opposite logic Llevels, the output
enable circuitry is designed such that the output disable times are
shorter than the output enable times. For Llogic and connections,
see Figure 4-8.

LOGIC DIAGRAM

output 19
CONNECTION DIAGRAM covina, — >
At D [
oureur NEUTS outur B gyreyr ' @ v
Ve CONTROL A4 B4 va A3 83 V3 a2
Lo Lo Qoo Jo fo o s O]

l A2 (5)
(7)
. (6) v2

82

A3 {11)

9) vi

10
“( )

<
A (14)

l 1 2 3 l 4 5 6 l 1 ]Tx
SELECT Al 81 Y1 a2 v2 GND
INPUTS outeuT INPUTS ov 4

1 D
SELECT o

Jecls

- (13) Y4

¥

TRUTH TABLE

INPUTS louTpPuTlY
OUTPUT LS257
controL | SELECT 5257
z
L
H
L
H

H X

X x xX|®

X X I — x| P

I
L
L H
i

= -

H = High Level, L = Low Level, X = Don’t Care,
Z  High Impedance (off)

Figure 4-8. Two-Data Selectors/Multiplexer Connections
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4.2.7 Nine-Bit Parity Generator/Checker (U6, U26, U45, U65).

This  universal, nine-bit parity generator/checker utilizes
Schottky-clamped TTL high-performance circuitry and  features
odd/even outputs to facilitate operation of either odd or even

parity applications. For logic and connections, see Figure 4-9.

LOGIC DIAGRAM

(5) 5
EVEN

CONNECTION DIAGRAM

INPUTS

A
" 3 12 n 10 9 |'

TRUTH TABLE

NUMBER OF INPUTS (A OUTPUTS
THRU |) THAT ARE HIGH | ¥ EVEN S ODD
0,2,4,6,8 H L

1.3.5,7,9 L H

1 2 3 q 5 6 7
G H NC

GND

N— INPUT EV—EN OBD
INPUTS —— e

OUTPUTS

Figure 4-9. Nine-Bit Parity Generator/Checker
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4.2.8 1024-Bit Programmable Read Only Memory (U98).

" This device is a field-programmable, 1024-bit, read ‘only memory
organized as 256 words of four bits each. This high-speed,
Schottky-clamped, TTL memory array is addressed in 8-bit binary with
full on-chip decoding. Two overriding chip-select 1inputs are
provided, which, when either one or both are high, cause all four

outputs to be in the high impedance state.

The address of a 4-bit word is accomplished through the buffered
binary select inputs, with a Low level at both chip-select inputs.
Where multiple devices are used in a memory system, the chip-select

inputs allow easy decoding of additional address bits.

Data can be electronically programmed at any of the 1024-bit
locations. Prior to programming, the memory contains a low Llogic
level output condition at all bit Llocations. The programming
procedure is irreversible; once altered, the output for that bit is
permanently programmed to provide a high logic level. Outputs never
having been altered may later be programmed to supply a high Llevel
output. Operation of the device within the recommended operating
conditions will not alter the memory content. For logic and

connections, see Figure 4-10.

LOGIC/CONNECTION DIAGRAM

SELECT ENABLES DATA QUTPUTS
INPUT ’
Vee H c32 A3} Y1 Y2 Y3 Y4

16 15 14 |13 12 11 0 ' |9

Il 2 3 [ 5 6 7 8

G F E ] A B < GND
_

SELECT INPUTS

Figure 4-10. 1024-Bit Programmable Read Only Memory
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4.2.9 Octal D-Type Transparent Latch (U103, U107-U109).

This 8-bit register is a transparent D-type latch with three-state
outputs. While the enable (G) is high, the Q@ outputs follow the
data (D) inputs. When the enable is low, the output will be Llatched
at the level of the data that was set up. For logic and

connections, see Figure 4-11.

LOGIC DIAGRAM
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CONTROL G 70 D €
L H H H qc (16)
L H L L [o] 7Q
L L X Qg
H X X Z 8D (18) D
&—J4aG
EL_MBQ

ENABLE (11)
G

Figure 4-11. Transparent Latch Logic and Connections
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4.2.10 Dual 4-Bit Binary Counter (U102).

These devices contain eight master-slave flip-flops and additional
gating to implement two dindividual 4-bit counters in a single
package, each with a clear and clock input. Parallel outputs are
available from each counter so that any submultiple of the input
count frequency is available. See Figure 4-12 for logic diagram and
truth table.

CONNECTION DIAGRAM LOGIC DIAGRAM

OUTPUTS 0a (3.1 ourpurt
Q

2 N\ - weura 18 4o A

vee 2A  CLEAR 7 2Qa 2Qg 2Qc 2Qp :

14 13 12 " 10 9 8 CLEAR
1 1 1 1 —
L Qa Qg Qc Qp
CLEAR A
N
T 7

CLEAR

(4,10) ourtpuT
ag

» <p—

ac 5.9) oureut

CLEAR Qc
Qa [o]:] Qc Qp kb T
T T I T .
1 2 3 4[5 6 7 St
1A 1 10a 10 1Qc 10D , GND
CLEAR ™ -/ —/
OUTPUTS Qp }—i6.8 g;lrmr

positive logic: High input to clear resets all four
outputs low CLEAR

CLEAR (2 12) D —:_
INPUT

TRUTH TABLE

OUTPUT

Qp Qc Qg Qa
L L L

COUNT

O N dWN =0

- - e =
H WN =0

ITIIIITITITICFFCCCCCC
IIIIFFF-FIIIICCC
ITFFIICFFIICCIIC
IFIFIFIFCFICICICT

-
o

Figure 4-12. 4-Bit Binary Counter Connections
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4.2.11 65,536-Bit Dynamic RAM (U7-U24, U27-U44, U47-U64,

U67-u84) .

THE MCM6665 is a 65,536 bit, high-speed, dynamic Random-Access
Memory. Organized as 65,536 one-bit words and fabricated using HMOS
high-performance MN-channel silicon-gate technology. This new breed
of 5-volt only dynamic RAM combines high performance with Llow cost
and improved reliability. A functional diagram and pin connections

are shown in Figure 4-13.

FUNCTION DIAGRAM

“—Vce
*+—Vss
'Z‘I"(;:L Sense Amplifier § Sense Amplifier
A0 8
o H 3
Al % 116,384 BitMemory | = |16, 384-Bit Memory € [@-RAS
a Array S Array [}
] s % |ecas
2 - ]
A3 2 la-Write, W
g 120101256 |1/2Cell| 12010256 [ E
Ad -] L\é Column Decoder Logic Column Decoder  |ag—»{ % l&-Data In, D
e 5 3
- o
A5 @ b1 @ - Output
g |16384-BitMemory | & | 16,384-8it Memory £ Data, Q
A6 T Array 3 Array -
2 é S
A7 1 &
k]
I g . - -
Clock Sense Amplifier Sense Amplifier

CONNECTION DIAGRAM

..Read/Wirite Input
RAS. ...Row Address Strobe
CAS................ Column Address Strobe
Vee Power (+5 V)
VS8 ittt Ground

Figure 4-13. Dynamic RAM Functional Diagram and Pin Connections
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4.2.11.1 Addressing.

The 16 address bits required to decode 1 of the 65,536 cell
locations within the device are multiplexed onto the 8 address
inputs and latched into the on-chip address latches by externally
applying two negative going TTL-level clocks. The first clock, the
Row Address Strobe (RAS), latches the 8 row address bits into the
chip. The second clock, the Column Address Strobe (CAS),
subsequently Latches the 8 column address bits into the chip. Each
of these signals, RAS and CAS, triggers a sequence of events which
is controlled by different delayed internal clocks. The two clock
chains are linked together logically in such a way that the address
multiplexing operation is done outside of the critical path timing
sequence for read data access. The later events in the CAS clock
sequence are inhibited until the occurrence of a delayed signal
derived from the RAS clock chain. This '"gated CAS" feature allows
the CAS clock to be externally activated as soon as the Row Address
Hold Time specification (tRAH) has changed from Row address to

Column address information.

Note that CAS can be activated at any time after tRAH and it will
have no effect on the worst case data access time (tRAC) up to the
point in time when the delayed row clock no Llonger inhibits the
remaining sequence of column clocks. Two timing endpoints result
from the internal gating of CAS which are called tRCD (min) and tRCD
(max). No data storage or reading errors will vresult if CAS 1is
applied to the device at a point in time beyond the tRCD (max)
limit. However, access time will then be determined exclusively by
the access time from CAS (tCAC) rather than from RAS (tRAC), and
access time from RAS will be lengthened by the amount that tRCD
exceeds the tRCD (max) Llimit.
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4.2.11.2 Data Input/Output.

Data to be written into a selected cell is latched into an on-chip
register by a combination of WRITE and CAS while RAS 1is active.
(The Llater of the signals (WRITE or CAS) to make its negative
transition is the strobe for the Data In (DIN) register.) This
permits several options 1in the write cycle timing. In a write
cycle, if the WRITE input is brought low (active) prior to CAS, the
DIN 1is strobed by CAS, and the set-up and hold times are referenced
to CAS. 1If the input data is not available at CAS time or if it is
desired that the cycle be a read-write cycle, the WRITE signal will
be delayed until after CAS has made 1its negative transition. In
this '"delayed write cycle" the data input set-up and hold times are
referenced to the negative edge of WRITE rather than CAS. (To
illustrate this feature, DIM is referenced to WRITE in the timing
diagrams depicting the read-write and page-mode write cycles while

the "early write" cycle diagram shows DIN referenced to CAS).

Data 1is retrieved from the memory in a read cycle by maihtaining
WRITE in the inactive or high state throughout the portion of the
memory cycle in which CAS 1is active (Low). Data read from the
selected cell will be available at the output within the specified

access time.

4.2.11.2 Data Output Control.

The normal condition of the Data Output (DOUT) of the device is the
high impedance (open-circuit) state. That is to say, any time CAS
is at a high Llevel, the DOUT pin will be floating. The only time
the output will turn on and contain either a logic 0 or logic 1 s
at access time during a read cycle. DOUT will remain valid from
access time until CAS is taken back to the inactive (high Llevel)
coendition.
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If the memory cycle in progress is a read, read-modify write, or a
delayed write cycle, then the data output will go from the high
impedance state to the active condition, and at access time will
contain the data read from the selected cell. This output data is

the same polarity (not inverted) as the input data.

Once having gone active, the output remains valid until CAS is taken
to the precharge (logic 1) state, whether or not RAS goes into

precharge.

If the cycle 1in progress is an '"early-write'" cycle (WRITE active
before CAS goes active), then the output pin will maintain the high
impedance state throughout the entire cycle. MNote that with this
type of output configuration, the user is given full control of the
DOUT pin simply by controlling the placement of WRITE command during
a write cycle, and the pulse width of the Column Address Strobe
during read operations. Note also that even though data is not
latched at the output, data can remain valid from access time until
the beginning of a subsequent cycle without paying any penalty in

overall memory cycle time (stretching the cycle).

4.2.11.4 Refresh.

Refresh of the dynamic cell matrix is accomplished by performing a
memory cycle at each of the 128 row addresses within each 2
millisecond time interval. Although any normal memory cycle will
perform the refresh operation, this function 1is most easily
accomplished with "RAS-only" cycles.

4.2.11.5 Timing.

Timing diagrams for the various cycles of operation are illustrated
in Figure 4-14,.
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SECTION V
MAINTENANCE AND TROUBLESHOOTING

5.0 INTRODUCTION.

The AM-720 circuit board performs to full capability with a minimum
of maintenance. This section describes maintenance and
troubleshooting procedures and procedures for handling warranty

returns.

5.1 CIRCUIT BOARD CHECKOUT.

The AM-720 circuit board was fully tested before it Lleft Alpha
Microsystems and will operate satisfactorily in the system if the
hardware and software requirements of Sections 2 and 3 of this

manual are met. Should a problem arise, use the following

procedures to identify and locate the fault.

1. Check all cables for proper seating of connectors.

2. Check each of the wires at the cable connectors. to ensure

that each wire is properly seated in its groove.
3. Check the circuit boards for proper seating in the slot.
4. Check all power connections for correct voltages.

5. Check jumper options to ensure correctness of application.

These are described in Section II of this manual.
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Verify that the fault is in the AM-720 and not either in
the system or 1in the peripherals. This can best be
accomplished with substitution of a known good circuit

board.

6. Perform the bank swapping scheme described in paragraph
2.3.2.1.

7. Perform the AM-720 diagnostic tests. Contact the Alpha
Micro International Support/Services Group for information

on diagnostic test availability.

5.2 WARRANTY PROCEDURES.

This circuit board 1is covered by warranty dissued by Alpha
Microsystems Inc., Irvine, California. Complete details of the
warranty are included with the circuit board. Should a problem
arise with this circuit board, call your dealer or the Alpha Micro

International Support/Services Group for information.
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Table 6-1. Component Cross-Reference List

REF MFR REF MFR
DESIG TYPE NO. PAR DESIG TYPE NO. PAR
u1 74LS244 4.2.5 u26 745280 4.2.7
u2 74LS244 4.2.5 u27 4164 4.2.11
u3 74LS244 4.2.5 u28 4164 4.2.11
U4 7415244 4.2.5 u29 4164 4.2.11
us 74LS244 4.2.5 u30 4164 4.2.11
ué6 745280 4.2.7 u31 4164 4.2.11
u7 4164 4.2.11 u32 4164 4.2.11
us 4164 4.2.11 u33 4164 4.2.11
u9 4164 4.2.11 U34 4164 4.2.11
u10 4164 4.2.11 u3s 4164 4.2.11
u11 4164 4.2.11 u36 4164 4.2.11
u12 4164 4.2.11 u3? 4164 4.2.11
u13 4164 4.2.11 u3s 4164 4.2.11
U14 4164 4.2.11 U39 4164 4.2.11
u1s 4164 4.2.11 u40 4164 4.2.11
u16 4164 4.2.11 U41 4164 4.2.11
u17 4164 4.2.11 u42 4164 4.2.11
u18 4164 4.2.11 U43 4164 4.2.11
u19 4164 4.2.11 Ubs 4164 4.2.11
u20 4164 4.2.11 U45 745280 4.2.7
u21 4164 4.2.11 U46 7415244 4.2.5
u22 4164 4.2.11 u47 4164 4.2.11
u23 4164 4.2.11 U48 4164 4.2.11
U24 4164 4.2.11 U49 4164 4.2.11
u2s 74LS244 4.2.5 uso 4164 4.2.11
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Table 6-1. (Con't)

Component Cross-Reference List

REF MFR REF MFR

DESIG | TYPE NO. PAR DESIG | TYPE NO. PAR
us1 4164 4.2.11 u7é 4164 4.2.11
us2 4164 4.2.11 ur7 4164 4.2.11
us3 4164 4.2.11 u78 4164 4.2.11
US4 4164 4.2.11 u79 4164 4.2.11
uss 4164 4.2.11 u80 4164 4.2.11
usé 4164 4.2.11 us1 4164 4.2.11
us7 4164 4.2.11 u82 4164 4.2.11
us8 4164 4.2.11 u83 4164 4.2.11
us9 4164 4.2.11 U84 4164 4.2.11
u60 4164 4.2.11 u8s 74500 -
ué1 4164 4.2.11 usé 741510 -
u62 4164 4.2.11 u87 741551 -
u63 4164 4.2.11 uss 74LS74 4.2.3
U4 4164 4.2.11 U89 741532 -
u65 745280 4.2.7 u90 74508 -
uéé NOT USED - u91 T4LS74 4.2.3
u67 4164 4.2.11 u92 74LS74 4.2.3
68 4164 4.2.11 u93 741520 -
69 4164 4.2.11 U94 741538 -
u70 4164 4.2.11 u9s 74LS74 4.2.3
u71 4164 4.2.11 u96 74L8175 4.2.4
u72 4164 4.2.11 u97? 7418123 4.2.2
u73 4164 4.2.11 u9s 745287 4.2.8
U4 4164 4.2.11 u99 74100 -
u7s 4164 4.2.11 U100 | 74LSO02 -
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Table 6-1. (Con't) Component Cross-Reference List

REF MFR REF MFR
DESIG TYPE NO. PAR DESIG TYPE NO. PAR
u101 741504 - U126 NOT USED -
u102 7415393 4.2.10 u127 NOT USED -
u103 74S373 4.2.9 U128 NOT USED -
U104 745257 4.2.6
U105 748257 4.2.6
U106 T4LS244 4.2.5
u107 7418373 4.2.9
u108 7415373 4.2.9
u109 7415373 4.2.9
U110 741510 -
U111 T4LS74 4.2.3
U112 7415240 -
U113 25L82521 4.2.1
U114 T4LS244 4.2.5
u115 T4L.S244 4.2.5
U116 25LS82521 4.2.1
u117 T4LS244 4.2.5
U118 T4LS244 4.2.5
u119 T4LS244 4.2.5
U120 7415244 4.2.5
U121 7415244 4.2.5
u122 NOT USED -
U123 74LS14 -
U124 2615123 4.2.2
u125 7805 -
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v ASSEMRLY v COMFINENTL L A35Y.

NUMAER JESCRIPTION RECE  NUMRER NESCRIFTION 2INE JJANTITY

INROD72000 ASSY MEMORY R0ARD .5 M A00
00001 DNFOO72099 PCR DETAIL MEMORY BOARD .5 MR 1,200
00002 CNAODDDADY CONN RECEPTACLE SHORTING 20087 3LX 7366
20003 CNFOO0IA00 HEADER STRIP LINE PLUG 7,009
00004 CNFOD03800 HEADER STRIP LINE FLUG MALE 2.000
02005 CNFGOOI510  ASSIENED 1,900
00004 CNFO003302 HEADER STRIP LINE PLUG MALE 4,000
00008 HDS1250606 SCREM,PHNS,55,PY RECESS, 4-32¢1/3 2,200
00009 NSIN1DOD0D6 MUT HEX 4-32 KEP INT/EXT (CAD 5TL 2,000
50011 ICLO7B0G0L  WOLTAGE REDULATER +3V, 5 &M%y 7093 L)
00014 CNFOO00601 HEADER 24PIN /0 EJCT RT ANGLE OL 1,000
00015 HDM0O001200 THESMAL GREASE 0.0
09017 CNFOO03303 HEADER STRIF LINE PLUS HALE 1,900
00012 IC10740901 IC QUAD 2 INPUT HAND BATE 2300
09919 IC15740201 1T QUAR 2 INRFUT NOR GATC 1,000
0002) IT10749400 1IC HEX INVERTER £.000
20021 IC10740802 IC QUAD 2 INPUT AN GATE C 1,000
00022 IC10741091 IC TRIPLE 3 INPUT NAND GATE 2,009
00023 IC10743201 IC QUAR 2 INPUT OR GATE 2,000
00025 IC10743800 IC QUAD 2 INPUT NAND DRIVER OC 1,300
00025 I1C10745101 1IC 741551 AND-OR-INVERT 3ATES 1,90
20027 IC10747401 IC DUAL T FLIPFLOP 3,000
00028 1IC10747402 IC DUAL D FLIPFLO? 2,099
00029 IT10741401 IO HEX INVERTER W/HYSTERESIS 1,900
00930 IC17412300 1IC, DUAL ONE SHOT 2,000
20031 IT17417550 IT QUAD D FLIFFLOP 1,300
00032 IC17424401 1IC OCTAL BUS DRIVER NONINVERT 14,000
00033 TT17425702 QUAD DATA SELECTOR 748257 2,300
00034 IC17428002 IC 9 BIT ODD/EYEN PARITY GENERATOR 4,000
00033 DNBOO71109 PROM ASSY, 236 X 4 (4DOR TECODER) L.og
99937 IC17439301 IC LUAL 4 BIT BINARY COUNTER 1,999
00038 IC19252101 1IC 8 BIT COMPARATIR 2,009
00039 ICMO413400 IC, RAM 44K X 1 150ws JYRAMIC 72,000
90040 CPPOOLSS0L CAPACITIR 13 UF 2W 2,000
00041 CPNOO47401 CAPACITER A7 U 46,000
00042 RS20010200 RESISTER 1 K I/4H 5Y OAR 6,000
00043 RS20022100 RESISTOR 220 OHM 1/48 37 CAR 1,000
00044 RS20047200 RESISTIR 4.7 K /4N 51 IAR 2,00
00045 RSNO0008DD RESISTOR NETHIRK. B3 FIN EIf) IX 1,060
00048 RSNDO01100 RESISTOR NETACRK, B PIN SIF, 38 M L,000
00047 RG20015300 RESISTOR 15X 1/4H 5% CAR 1000
20048 3520010440 RESISTIR 100K L/4H ZX AR 1,000
D004 RG20022200 RESISTOR 2.2 X 1744 5% IAR 1000
D039 RSIVO54000 RESISTIR, 34 JHNS 1/4H 5 8.900
00052 RS29948209 RESISOR 4.8K-1/4 H 5% CAREDN 1,060
00053 DBIND490100 DIORE CLA
00034 IC17434091 IC,SCHMITT TRIGSER OCTAL DRIVER 1,000
00055 ICIH742002 IT BUAL 4 INPUT NAND BATE 1,299
0054 CFNGO47000 S CAPACITOR 47-¢ (DIPPED MICA} 4,000

00057 CEN3047301 CAPACITIR 4R 1,000
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cee o BSREMRLY TR AL 131111 | SRR ASSY,

NUMBER DESCRIFTION RECH NUMEER DESCRIPTION Bind FLANTITY
50058 DICH0OCLD0 LED 1,200
00059 RS20010000 RESISTOR 10  OHM 1/4K 5% CAR 4,000
00060 1017437302 1T QCTAL D FLIPFLOP 4,009
00061 RS20287000 RESISTOR, 287 OHMS 1% 1/4 A 1,000
00063 CPRIO10101 CAPACITOR 130 PF 1,980
00064 RS20022000 RESISTOR 22  OHM 1/44 5% CAR 8.000
00065 LELO001B29 LAREL, PCB SERIAL I.D. AN-720 1090
00066 HIMODO2100 HEAT SINK 1.4 AL .5 HT 1.880L 1,000
00067 HIN1000406 NYLON SHOULLER WASEER #6 2,000

00068 CNF0003321 HEADER, MALZ, SINGLE POST 1009



TECHNICAL PUBLICATIONS FILE REFERENCE DWM-00720-00 REV. ACO

TECHNICAL PUBLICATIONS READERS COMMENTS

We appreciate your help in evaluating our documentation efforts. Please feel free to attach additional comments.
If you require a written response, check here: [J

NOTE: This form is for comments on documentation only. To submit reports on software problems, use Software
Performance Reports (SPRs), available from Alpha Micro.

Please comment on the usefulness, organization, and clarity of this manual:

Did you find errors in this manual? If so, please specify the error and the number of the page on which it occurred.

What kinds of manuals would you like to see in the future?

Please indicate the type of reader that you represent (check all that apply):
(] Alpha Micro Dealer or OEM

O Non-programmer, using Alpha Micro computer for:
Business applications

Education applications

Scientific applications

Other (please specify):

ooao

O Programmer:

Assembly language
Higher-level language
Experienced programmer
Little programming experience
Student

Other (please specify):

gooooo

NAME: DATE:

TITLE: PHONE NUMBER:

ORGANIZATION:

ADDRESS:

CITY: STATE: ZIP OR COUNTRY:
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