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WARRANTY

John Fluke Mfg. Co., Inc. (Fluke) warrants this instrument to be free from defects in
material and workmanship under normal use and service for a period of one (1) year
from date of shipment. Software is warranted to operate in accordance with its
programmed instructions on appropriate Fluke instruments. It is not warranted to be
error free. This warranty extends only to the original purchaser and shall not apply to
fuses, computer media, batteries or any instrument which, in Fluke’s sole opinion, has
been subject to misuse, alteration, abuse or abnormal conditions of operation or
handling.

Fluke's obligation under this warranty is limited to repair or replacement of an
instrument which is returned to an authorized service center within the warranty period
and is determined, upon examination by Fluke, to be defective. |If Fluke determines that
the defect or malfunction has been caused by misuse, alteration, abuse, or abnormal
conditions of operation or handling, Fluke will repair the instrument and bill purchaser
for the reasonable cost of repair. If theinstrument is not covered by this warranty, Fluke
will, if requested by purchaser, submit an estimate of the repair costs before work is
started.

To obtain repair service under this warranty purchaser must forward the instrument,
(transportation prepaid) and a description of the malfunction to the nearest Fluke
Service Center. The instrument shall be repaired at the Service Center or at the factory,
at Fluke’s option, and returned to purchaser, tranportation prepaid. The instrument
should be shipped in the original packing carton or a rigid container padded with at
least four inches of shock absorbing material. FLUKE ASSUMES NO RISK FOR IN-
TRANSIT DAMAGE.

THE FOREGOING WARRANTY IS PURCHASER'S SOLE AND
EXCLUSIVE REMEDY AND IS IN LIEU OF ALL OTHER WARRANTIES,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY
IMPLIED WARRANY OF MERCHANTABILITY, FITNESS FOR ANY
PARTICULAR PURPOSE OR USE. FLUKE SHALL NOT BE LIABLE FOR
ANY SPECIAL, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL
DAMAGES OR LOSSWHETHER INCONTRACT, TORT, OR OTHERWISE.

CLAIMS

Immediately upon arrival, purchaser shall check the packing container against the
enclosed packing list and shall, within thirty (30) days of arrival, give Fluke notice of
shortages or any nonconformity with the terms of the order. If purchaser fails to give
notice, the delivery shall be deemed to conform with the terms of the order.

The purchaser assumes all risk of loss or damage to instruments upon delivery by Fluke
to the carrier. If an instrument is damaged in-transit, PURCHASER MUST FILE ALL
CLAIMS FOR DAMAGE WITH THE CARRIER to obtain compensation. Upon request
by purchaser, Fluke will submit an estimate of the cost to repair shipment damage.

Fluke will be happy to answer all questions to enhance the use of this instrument. Please
address your requests or correspondence to: JOHN FLUKE MFG. CO., INC., P.O.BOX
C9090, EVERETT, WA 98206, ATTN: Sales Dept. For European Customers: Fluke
(Holland) B.V.,P.O. Box 5053, 5004 EB, Tilburg, The Netherlands.
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INTRODUCTION

1-1. THE 1722A INSTRUMENT CONTROLLER

The 1722A Instrument Controller is a microcomputer
used to control other instruments and test equipment.
The 1722A can be controlled by either a Touch-Sensitive
Overlay or a removable keyboard that connects at the
front panel with a DIN plug. Specifications for the 1722A
are presented in Table 1-1. See the 1722A System Guide
for a detailed discussion of the 1722A’s capabilities and
operation.

1-2. THE 1752A DATA ACQUISITION SYSTEM

The Fluke 1752A Data Acquisition System is a micro-
computer-based system for use in analog and digital
measurement and control applications. The 1752A, like
the Fluke 1722A, also functions as a powerful instrument
controller designed to support IEEE-488 instrumentation
systems.

The standard 1752A comes with one 1752A-010 Analog
Measurement Processor. Through the use of additional
optional plug-in modules, the system can measure or
output dc currents and voltages, measure time and
frequency of analog and TTL signals, count events witha
bi-directional totalizer, and interface with digital signals.

The 1752A also features a touch-sensitive display, which
can replace the keyboard for command entry. Specifica-
tions for the 1752A are presented in Table 1-1. Informa-
tion and specifications for the 1752A options are available
in Section 6 of this manual and in the 1752A Data
Acquisition and Control manual. For a detailed dis-
cussion of 1752A operation and capabilities, see the
1752A System Guide.

NOTE

In most respects, the 17524 hardware does
not differ from the 17224 hardware. In this
manual, the 1752 A is treated as a superset of
the 1722 A. Except where noted, all references
to the 1722 A also apply to the 1752A.

1-3. PHYSICAL LAYOUT

The 1722A consists of seven modules mounted on a
common chassis which also accepts a number of optional
modules. The seven modules are:

®  Single-Board Computer (SBC)

®  Video/Graphics/Keyboard Interface (VGK)

®  Programmer’s Keyboard

®  Power-Up Assembly (PUP)

®  Power Supply (Original Equipment Manufacture)
®  Video Monitor (Original Equipment Manufacture)

® Floppy Disk Drive (Original Equipment
Manufacture)

The modules and options (if any) are connected by the
motherboard and interconnecting cables within the
chassis. The Touch-Sensitive Overlay is installed over the
face of the CRT.

An optional carrying strap is mounted on the left side.
Four feet are mounted on the bottom cover. The two feet
at the front are adjustable for easy viewing, and the two at
the back are fixed.

1-4. POWER REQUIREMENTS

The 1722A operates on 230V ac or 115V ac, either 50 Hz
or 60 Hz depending on customer specification. However,
internal adjustments must be made to change the line
voltage requirement. (See Access Procedures in Section
3)

Table 1-1. Specifications

CRT DISPLAY

Scanning Method ........ RERRPRRPR Non-interlaced raster scan.

RefreshRate ...................... 50 to 60 Hz, selectable.

CharacterMemory ................. 1280 bytes of dedicated display memory. 16 lines of 80 characters.

CRT Screen ...........cccivvinnenn High-contrast green phosphor, low profile, rectangular. 8.6 cm x 20.3 cm
(3.4 in x 8.0in).

Character Capacity ................ 16 x 80 cells, or 8 x 40 cells.

Standard Character Set ............ 96 standard ASCII characters, graphics characters, match, and other
useful symbols.

CharacterCell ..................... 7 x 9 dots in an 8 x 14 dot matrix.
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Table 1-1. Specifications (cont)

Character Enhancements .......... Reverse video, blinking, underlining, and highlighting.

Cursor .......coiiiiiiiiiiiiiiin., Blinking, underline, block, or suppressed.

RasterSize ...........ccoevviinnn.. 7.6cmx19cm (3.0 x 7.5in).

Graphics Screen Capacity ......... 640 x 224 pixels

Graphics Memory Capacity ........ 64K bytes (2048 x 256 pixels). Independent of main memory.

Display Alignment ................. Character with respect to touch-sensitive grid at 25°C after 30 minute
warmup:

+1.5 character horizontal
+0.5 character vertical
Change in character positions over the operating temperature range:

1 character horizontal
0.5 character vertical

DISK DRIVE
R/WHeads ........ccooevvvvnnnnnn. 2 per disk drive
Tracks ...... e eeeeeee e 80 (40 per side)
TrackDensity ............c..oouae. 48 tracks per inch
Rotational Speed .................. 300 RPM
Disk Error Rates ...................
RECOVERABLE ................. 1 per 10° bits read
NON-RECOVERABLE ........... 1 per 10" bits read
Recording Format
BYTES PER SECTOR ............ 512
SECTORS PER TRACK .......... 10
ENCODING METHOD ........... MFM (double density)
Total Formatted Storage ........... 409,600 bytes per disk
ENVIRONMENTAL
Operating
WITHDISKMEDIA.............. 10°C to 40°C (50°F to 104°F)
20% to 80% RH humidity (non-condensing)
WITHOUTDISKMEDIA.......... 10°C to 40°C (50°F to 104°F)
5% to 90% RH humidity (non-condensing)
Storage
WITHDISKMEDIA.............. 10°C to 52°C (50°F to 126°F)

8% to 80% humidity (non-condensing)
WITH INTERNAL HARD DRIVE . ... -40°C to 60°C (-40°F to 140°F)
8% to 80% humidity (non-condensing)

WITHOUT DISKMEDIA. .. ....... . -40°C to 60°C (-40°F to 140°F)
OR INTERNAL HARD DRIVE 5% to 90% humidity (non-condensing)
EMI and RFI Emissions.............. Tested to FCC Part 15, Subpart J, Class B; VDE 0871, Class B; CISPR 11-1975
Shock and Vibration
WITHOUT INTERNAL HARD DRIVE
Shock (Non-Operating) .. ........ As per MIL-T-28800, Class 5: 1/2 sineshock of 20G, 11 ms duration.
Vibration (Operating, .......... As per MIL-T-28800, Class 5: 5-55 Hz;
not accessing floppy disk) 0.13" displacement; peak acceleration @55 Hz of 2.0G.
WITH INTERNAL HARD DRIVE
Shock (Non-Operating) ......... As per MIL-T-28800, Class 5: 1/2 sine shock of 20G, 11 ms duration.
Vibration (Non-Operating)......... 5to 17 Hz: 0.020” (double amplitude); 18 to 500 Hz: 4.0G peak acceleration @500
Hz of 4.0G.
Vibration (Operating) .. ......... § to 22 Hz: 0.010“ (double amplitude); 23 to 500 Hz: 0.15Gs (without non-

recoverable errors).
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Table 1-1. Specifications (cont)

'GENERAL

Dimensions .............cieenenann 13cmH x 43 cm W x 55 cm L (plus feet) (5.228 in H x 17.0 in W x 21.6 in L).
See Figure 1-1.
Weight
CONTROLLER ........cciuennn.. 15.5 kg (34 Ibs)
KEYBOARD .....c.cvvieennennn.. 1.4 kg (3 Ibs)
PoOWer .......coiieiiiiiinnannnnnns 175W max.
VOLTAGE .....ccvviiinnnnnnnnns 90-132 ac, 47-63 Hz (use 3Atime delay slow blow 250V fuse.)
180-264 ac, 47-63 Hz (use 2A time delay slow blow 250V fuse.)
POWER DISSIPATION ........... 175W max.
DC TOLERANCE ............... +5%

NOTE: Specifications for the Analog Measurement Processor (Option 1752A-010) are located in Section 6. The Analog
Measurement Processor is standard equipment with the 1752A.

NOTES:
@Q’THESE HOLES USED FOR MOUNTING OF FEET. CAN BE USED FOR NON-STRUCTURAL INSTRUMENT MOUNTING.

2. ALLOW 4-INCHES MINIMUM AT REAR AND CRT SIDE OF INSTRUMENT FOR AIRFLOW.

< 8.000 (REF)
4.1
3.400 (REF) 2 Pig
4 463
8-32X3/8
4PLS
a
'5.228 MAX
A 4

Fiaure 1-1. Dimensions
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Figure 1-2. Physical Layout (cont)
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THEORY OF OPERATION
INTRODUCTION

2-1. INTRODUCTION
2-2. Bus Architecture

Compatibility with other Fluke products and the
demands of the Texas Instruments TMS99105
Microprocessor require a complex system bus structure
that addresses not only devices requiring 18 address lines
but those requiring 22 address lines as well. This bus,
which is really two buses sharing address lines, is referred
to as both the ARGUS bus and the AGGIE bus. The
ARGUS bus consists of 18 address lines and two control
lines. The AGGIE bus, a superset of the ARGUS bus,
consists of 22 address lines and two control lines. All of
the address lines available to the ARGUS bus are also
available to the AGGIE bus in addition to four address
lines available only to the AGGIE bus.

When the Microprocessor wishes to address a device on
the ARGUS bus, it sends out an address on 18 lines of the
bus and also sends out a signal named ADVAL- to
indicate that a memory or I/ O cycle is taking place on the
ARGUS bus. The selected device must respond with a
signal known as ADACK-.

When the Microprocessor wishes to address devices on
the AGGIE bus, it sends out a signal known as AGVAL-
along with the address. Here again, the selected device
must respond with ADACK-. In this case, the
Microprocessor uses all 22 address lines.

2-3. Description of Distinctive Devices
2-4. TMS99105 16-BIT MICROPROCESSOR

The Single-Board Computer (SBC) uses a Texas
Instruments TMS99105 Microprocessor. The
distinguishing features of the Microprocessor are:

- @  Multiplexed Address and Data Buses

e  Bit or Byte Addressing Capability

o Communications Register Unit (CRU) I/O
Addresses

e  Off-Chip Workspace Located in RAM.
° Macrostore Memory Space

® 16 Interrupt Priority Levels

2-5. Memory Space Addressing

The Microprocessor’s instruction set uses a 16-bit byte-
address to address memory as 16-bit words or 8-bit bytes.
The Microprocessor chip, however, addresses memory as
16-bit words only. It can address 32768 words of memory
using a 15-bit address. When an instruction operatesona

byte of data, the Microprocessor addresses the whole
word in which the byte is contained.

2-6. Memory Mapping

It is possible to address more than 32K words of memory
by using an external memory mapper to increase the
number of address bits. The Microprocessor has features
that support memory mapping. Status bit 8 (ST8) of the
Microprocessor’s status register is called the Map-Select-
Status Bit (M). This bit is used to enable or disable an
external memory mapper. The code and data for
application programs is placed in the memory space
accessed through the memory mapper.

2-7. CRUI/0 Space

The TMS 99105A can do bit- or word-oriented I/ O using
CRU (Communications Register Unit) I/ O instructions.
The CRU I/O instructions can address 32768 I/O
locations. The lower 16384 locations are used for bit-
oriented I/O and the upper 16384 are used for word-
oriented I/ O. An I/ O operation which takes place in the
lower 16384 I/O locations is called a serial CRU I/0
operation. An I/ O operation that takes place in the upper -
16384 1/O locations is called a parallel CRU I/0
operation. The most-significant bit (MSB) of the I/O
address selects which type of operation will occur.

Although 16 locations are needed for each word in the
serial CRU 1/0 space, only one location is needed for
each word in the parallel CRU I/ O space. Thus, the serial
CRU 1/0 space may have up to 1024 16-bit registers, and
the parallel CRU 1/O space may have up to 16384 16-bit
registers.

When a CRU instruction reads a word from an address in
the lower half of the I/ O space, the bits of the word are
read one ata time from 16 addresses until the 16 bits of the
word have been read. When a CRU instruction reads a
word from an address in the upper half of the I/ O space,
the bits are read in parallel from one address.

2-8. Macrostore Memory

The architecture of the TMS99105A defines a memory
space called Macrostore that allows new instructions to
be added to the Microprocessor’s instruction set. This
memory space is addressed as 4096 word locations and is
separate from the Microprocessor’s normal memory
space. A typical application for Macrostore is to definea
set of floating-point arithmetic functions for use by higher
level languages.

2-9. |Interrupts

The TMS99105A has 16 interrupt levels. These levels are
arranged so that a lower level interrupt service routine
may not interrupt a higher level routine. When an
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interrupt request occurs, the Microprocessor branches
through an interrupt table to the interrupt-service routine
for the level making the request. Since a Memory Mapper
is used, the interrupt table is stored in lower memory so
that it can be addressed with the mapper disabled.

2-10. PROGRAMMABLE ARRAY LOGIC DEVICES
(PALS)

A PAL isafuse-programmed device that replaces discrete
logic devices such as AND gates, OR gates, flip flops, and
counters. A single 20-pin PAL can replace from 4 to 12
TTL logic packages. PALs are used in the SBC to reduce
the number of chips on the pcb.

PALs can be thought of as a collection of AND gates, OR
gates, flip-flops, and inverters that haven’t been
connected together. The connections are made by
programming the device.

There are two types of PALs: combinational and
registered. Combinational PALs are used to replace
combinational logic like AND, OR, NAND, NOR gates
and inverters. They are generally used for applications
such as address decoders and control logic.

Registered PALs are often used to generate the timing
signals required to interface a device to a microprocessor.
Their AND/OR array is similar to combinational PALs,
but the array’s outputs connect to D-type flip-flops. The
outputs of the D-type flip-flops connect to the PAL’s
output pins and are inputs to the AND/OR array,
making it possible to replace sequential logic such as
counters, shift registers, flip-flops, and state machines
with PALs.

2-11. DYNAMIC MEMORY

The dynamic RAM chip stores data bits as charges on
capacitors in the chip. The charges will leak off the
capacitors with time and must be restored periodically to
preserve the data. This restoration is called refreshing the
RAM. Each RAM chip automatically refreshes 256 bits
of the memory when RAS- (Row Address Select) is
pulsed low. To completely refresh the RAM, RAS- must
be pulsed low with 256 different address inputs. This
refreshes the RAM because each address input refreshes
256 different bits. Thus, all locations are refreshed (256 x
256 = 65536). The RAM must be completely refreshed
every 4 ms so that the RAM does not lose any data. This
means that RAS- must occur for 256 different address
inputs within 4 ms, or once every 15.6 us.

2-12. MEMORY MAPPER

Memory mapping is a technique that increases the
amount of memory a microprocessor can address. A
typical microprocessor has only 16 address lines, which
can address amaximum of 64K bytes. The SBC, however,
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provides for a memory space of 4M bytes, requiring 22
address lines. Since the Microprocessor can directly
address only 65,536 bytes of memory, a SN74L.S612
memory mapper chip (U73) is used to allow the
Microprocessor to address the larger memory space. The
memory mapper is programmed by the software to select
which 64K-byte part of the 4M-byte address space the
Microprocessor addresses.

The 4M-byte address space is called the physical-address
space. The amount of memory the Microprocessor can
directly address is called the logical-address space. When
the mapper is disabled, the Microprocessor always
addresses the lowest 64 kilobytes of the physical-address
space. When the mapper is enabled, the Microprocessor
can address any 64K-byte part of the physical-address
space.

The address space is divided into “pages” and does not
need to be contiguous or in sequence. The logical-address
space is divided into 16 pages, and the physical-address
space is divided into 1024 pages. Each page is 4096 bytes
long. The Microprocessor may address any 16 of the 1024
physical-memory pages at any given time. The 1722A
system software reloads the mapper with new page
addresses to select another part of the physical-address
space.

2-13. Introduction to 1722A Modules

2-14. POWER-UP MODULE (PUP)

The Power-Up Assembly performs the following
funtions:

° Senses the ABORT and RESTART buttons on the
front panel

o Monitors the power supply voltages

e  Distributes power to the fan

®  Resets devices connected td the DCOK (system
reset) line

2-15. SINGLE-BOARD COMPUTER (SBC)

The SBC is the central microprocessor and control unit
for the 1722A. It is, as the name implies, a complete
computer on a single board. It contains the TMS99105
Microprocessor, its support logic, RAM, ROM, serial
and parallel I/O and all other devices found on any
microcomputer.

The architecture of the SBC and the entire 1722A is tied
closely to the demands of the TMS99105 design. The
TMS99105 is an outgrowth of the TI 9900-Series
Microprocessor. Unlike its predecessor it uses a
multiplexed address and data bus. But like the 9900
Series, it uses off-chip memory for its workspace. And
like the 9900, the 99105 uses an unusual I/ O logic.
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Not only does the 99105 address I/ O devices as memory
locations, but it also addresses a separate field knownasa
Communications Register Unit (CRU). The CRU is a
third use of the ARGUS/AGGIE system bus. It utilizes
the lowest 12 address lines in conjunction with three
control signals, CRUIN, CRUOUT, and CRUCLK. The
CRU space can be addressed either as individual bits or as
words up to 16 bits wide. From the point of view of the
TMS99105, other modules exist as addresses within this
CRU space. When the TMS99105 talks to other modules,
the data transmitted must occur serially over the CRUIN
or CRUOUT lines. Data does not appear on the
multiplexed bus and is not loaded into off-chip data
registers during a CRU 1/0O cycle.

2-16. VIDEO/GRAPHICS/KEYBOARD INTERFACE
(VGK)

The VGK is the interface between the SBC (Single-Board
Computer) and the operator. It controls the video
display, the TSO (Touch-Sensitive Overlay), and the
programmer’s keyboard. In addition to the 16 lines of 80
characters, the VGK also displays a graphic image with
224 rows of 640 dots.

User software, running on the SBC, sends characters and
graphics commands to the VGK that specify the image on
the screen. The VGK sends character codes to the SBC
when the operator pushes keys on the keyboard or
touches the TSO. The application software must receive
and interpret these data.

2-17. KEYBOARD

The keyboard is a detachable unit that connects at the
front panel with a DIN plug. Data transmission between
the keyboard and the VGK uses the serial format used
with RS-232-C compatible equipment (format not
defined by the RS-232-C specification). The keyboard isa
microcomputer-based device that uses the Intel 8748
Microcomputer and communicates with a UART in the
VGK’s CRU space. The keyboard executes a loop routine
that scans the keyboard for key closures. When the
keyboard Microprocessor finds a closed key, it sends a
serial byte to the UART on the VGK board, which in turn
generates the interrupt for the VGK Microprocessor.

2-18. POWER SUPPLY (OEM)
Schematics and parts lists for the Power Supply are

provided in Section 9. The Power Supply regulates and
supplies the following voltages to circuitry in the 1722A:
- o 4121V dc(x2.5%)
e -12.1Vdc (x2.5%)

®  +5.1Vdc(x2%)

2-19. VIDEO MONITOR (OEM)

Detailed information is located in the OEM manual
provided in Section 9.

2-20. FLOPPY DISK DRIVE (OEM)

Detailed information is located in the OEM manual
provided in Section 9.

2-21. POWER-UP ASSEMBLY (PUP) THEORY OF
OPERATION

The Power-Up Assembly performs the following:

- @  Controls power-up reset

e Controls ABORT and RESTART functions
®  Monitors the power supply voltages

e Distributes power to the fan

2-22. Functional Description
The PUP controls the system reset functions during

~ power-up, nermal operation, and power-down.

On power-up, the PUP keeps the system in a reset state
until the power supply voltages are above minimum
limits. After the voltages are stable, the reset is released
and the SBC Microprocessor begins executing the “boot”
program that resides in EPROM. The boot sequence
initializes the system hardware, invokes a system self-test,
and loads the operating system into main memory from
floppy disk.

During normal operation, pressing and releasing the
RESTART and ABORT buttons together is equivalent
to turning the power off and on. Since the self-test writes a
pattern to main memory, user programs will be corrupted
and e-disk configuration will be lost. Pushing both
buttons is referred to as a “cold boot”.

Pressing RESTART alone causes a non-maskable
interrupt on the SBC, which directs the microprocessor to
execute the boot program without the self-test. The
system software is loaded into main memory without
disturbing the contents of memory and e-disk. This is
called a “warm boot”™.

Pressing ABORT alone causes a Level-2 interrupt on the
SBC and has the same effect as typing a “C (Control C) on
the programmer’s keyboard when expected by a program
written in a high-level language.

At power-down, the system is reset as soon as the power
supply voltages fall below minimum limits.
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2-23. Circuit Description

The states of the front panel push buttons and the power
supply voltage levels determine the state of the following
control lines on the system bus:

e DCOK
° ABORT-
° WBOOT-

The ABORT-and WBOOT- outputs are controlled by an
RS flip-flop (UlA and UID), and the ABORT and
RESTART push buttons. If either ABORT or
RESTART or neither is pressed, the flip-flop remainsina
reset state, and each output is controlled by its respective
switch. Each switch is a normally open, momentary,
single-pole switch, with one side connected to logic
common. The other side of the switch is pulled up bya 10
kQ resistor and filtered by a 0.22 uF capacitor. The
contact closures are debounced by the RC time constant
and U3, which has a Schmitt trigger input.

The supply voltages are monitored by two comparators
that compare the supply voltages with reference voltages.
The reference voltages are supplied by a 6.2V zener diode
(VR1) and a current-limiting resistor (R1).

The +12V dc supply is halved by voltage divider Z1 and
- Z3 and is filtered by Cl. This halved supply voltage is
compared by part of U2 with the 5.4V dc reference voltage
(half of the 10.8V trip voltage). The 5.4V dc reference is
derived from zener (Z1) by R4 and Z3. Resistors R2, R3,
and R7 provide hysteresis protection from noise.

The +5V power supply is filtered by Z1 and C2 and is
compared by part of U2 with the 4.75V reference derived
from zener VR1 by RS and Z3. The outputs of both
comparators are wired-OR and are high when the supply
voltages are above the trip points.

2-24. Circuit Operation

On power-up, current flows from +5V through a 1 kQ
resistor (Z1 pins 7 and 8) into the base of QI, which
clamps DCOK low. When the supply voltages are above
their respective thresholds, the open collector outputs of
U2A and U2B turn off and allow C5 to charge through
R8. The output of U2C goes low 200 ms later when CS has
charged to the 1V threshold. The output of U4B is turned
off and C10 charges through Z2-4. When the voltage on
C10 reaches 3.1V, 50 mslater, the output of U2D turns on
and turns QI off. The DCOK line is then pulled high by
Z2-2.
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On power-down, the comparators rapidly discharge C5
and C10 and allow QI to clamp DCOK low, resetting the
system hardware.

When the ABORT and RESTART buttons are pushed
together, the flip-flop formed by U1A and U1D is set by
U3B, disabling the ABORT- and WBOOT- outputs and
forcing the DCOK output low through U4B, U2D, and
Q1. When both buttons are released, U4A resets the flip-
flop and DCOK returns high.

When the ABORT button is pushed, the ABORT- output
goes low. The ABORT signal is buffered and inverted by
U3D, enabled through UIC by the flip-flop formed by
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