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SAFETY

This product has been designed and tested according to International Safety Requirements.
To ensure safe operation and fo keep the product safe, the information, cautions, and
warnings in this manual must be heeded. Refer to Section | for general safety considerations
applicable to this product.

CERTIFICATION

Hewlatt-Packard Company certifies that this product met its published specifications at the
time of shipment from the factory. Hewlett-Packard further certifies that its calibration
measurements are traceable to the United States National Bureau of Standards, to the extent
allowed by the Bureau’s calibration facility, and to the calibration facilities of other Interna-
tional Standards Organization members.

WARRANTY

This Hewlett-Packard product is warranted against defects in material and workmanship for a
period of one year from date of shipment. During the warranty period, Hewlett-Packard
Company wili, at its option, either repair or replace products which prove to be defective.

For warranty service or repair, this product must be returned to a service facility designated
by HP. However, warranty service for products instatied by HP and certain other products
designated by HP will be performed at Buyer's facility at no charge within the HP service
trave! area. Outside HP service travel areas, warranty service will be performed at Buyer's
facility only upon HP’s prior agreement and Buyer shall pay HP’s round trip travel expenses,

For products returned to HP for warranty service, Buyer shall prepay shipping charges to HP
and HP shall pay shipping charges to return the product to Buyer. However, Buyer shall pay
all shipping charges, duties, and taxes for products returned to HP from another country.

LIMITATION OF WARRANTY

Tha foregoing warranty shail not apply to defects resulting from improper or inadequate
maintenance by Buyer, Buyer-supplied software or interfacing, unauthorized modification

or misuse, operation outside of the environmental specifications for the product, or improper
site preparation or maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PART!-
CULAR PURPOSE.

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES.
HP SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR
CONSEQUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY
OTHER LEGAL THEORY.

ASSISTANCE

_ Product maintenance agreements and other customer assistance agreements are available for
Hewlett-Packard products.

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office.
Addresses are provided at the back of this manual.
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General Information

SECTION |
GENERAL INFORMATION

=1 © INTRODUCTION

1-2 This Operating and Service Manual contains
information required 1o install, operate, test, adjust and
service the Hewlett-Packard Model 8170A. Figure 11
shows the mainframe and accessories supplied. This
section covers instrument identification, description,
accessories, specifications, and other basic information.

1-3 A Microfiche version of this manual is
available on 4 x 8 inch microfilm transparencies {order
number on title page}. Each microfilm contains up to 60
photoduplicates of the manual pages. The microfiche
package also includes the latest Manual Changes supple-
ment as well as all pertinent Service Notes.

1-4 SPECIFICATIONS

1-b Instrument specifications are listed in Table
1-2. These specifications are the limits against which
the instrument is tested.

1~6 SAFETY CONSIDERATIONS

1T The Model 8170A is a Safety Class 1 instru-
ment {it has an exposed metal chassis that is directly
“connected to earth via the power supply cable).

1-8 This operating and service manual contains
information, cautions, and warnings which must be
followed by the user to ensure safe operation and to
maintain the instrument in a safe condition.

-9 INSTRUMENTS COVERED BY
MANUAL
1-10 Attached to the rear of this instrumentis a

serial number plate {Figure 14}, The first four digits of
the serial number only change when there is a significant
change to the instrument. The last five digits are assigned
to instruments sequentially. The contents of this manual
apply directly to the instrument serial number quoted
on the title page. For instruments with lower serial num-
bers, refer to the backdating information in Section Vii
of this manual. For instruments with higher serial num-
bers, refer to the Manual Change sheets at the end of

this manual. In addition to change information, the
Manuat Change sheets may contain information for
correcting errors in the manual. To keep this manual as
up-to-date and accurate as possible, Hewlett-Packard
recommends that you periodically request the latest
Manual Change supplement. The supplement for this
manual is identified with this manual’s print date and
part number, both of which appear on this manual's title
page. Complimentary copies of the supplement are
avaitable from Hewlett-Packard.

HEWLETT- PACKARD GmbH

1536 G 00062

BOBLINGEN ... .. ..

Figure 1—4. Serial Number Plate

-1 DESCRIPTION

1—12 The HP Model 8170A Logic Pattern Generator
is a real time test stimulus for functional checkout of
multi-channet logic devices. Data output, suitable for 8-

or 16-bit data busses, is generated from the 1024 x B hit
freely-programmable memory. Data rate may be deter-
mined by internal or external clock, for functional testing,
or by a 2- or 3-wire handshake for real time data traffic
simulation. ROM's can be emulated by addressing the
8170A’s keyboard-programmable memory externally.
16-line addressing is feasible, Manual address-shift is
available in all modes. Auto or single cycle modaes alfow
continuous or single generation of data between opera-
tor-defined first and last addresses. A trigger address, also
operator-defined, provides a qualifier. Data output is
TTL-compatible or variable CMOS selectable, and has
3-state {high impedance, "transparent’ to connected de-
vices) capability. 3-State is invoked at the end of a single
cycle, or on the application of an external stop signal.
When programming the memory, data may be entered

in binary, octal or hexadecimal codes. The 81704 is
remote-programmable via HP-{B™ and RS 232C.

¥ Hewlett-Packard Interface Bus, Hewlett-Packard's
implementation of IEEE Standard 488 “Standard Digital
Interface for Programmable Instrumentation”.

1-13 817CA Option 001 Extended Memory.
This option provides a totat freely-programmable
memory capacity of 4086 x 8 bit {2048 x 16 bit},
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1-14 81704 Option 002 Address Driver Pod
15482A. Provides 10 address lines which output the
8170As internally-generated address (memory com-
parison applications). Supplied complete with accesso-
ries as other pods, see & 1—19.

1-15 817CA Options 907, 808 and 809 provide
handles and/or rack mounting accessories. Refer to
Figure 1-3. )

1--16 8170A Option 910 provides an additional
manual.
1-17 All options will be delivered with the instru-

ment if ordered at the same time as the instrument,

1-18 ACCESSORIES SUPPLIED

1—19 The 8170A is supplied complets with the
following items (see Figure 1—1}:

ITEM HP PART NUMBER

500mA Fuse for 230 V operation  2110-0202

1 A Fuse for 115 V operation 2110--0007
Power Cable See Figure 2—2
Label HP-IB address{B} 7120~6853

User’s Reference {inserted in

pull-out under instrument) 08170-90011

Data Output Pod 7—0 15455/
Data Output Pod 15-8 15456A
Address Pod 15453A
Controf Pod 15454 A,
Pods are complete with:
Carrying Case 15400320
Snap-on Kit See Fig. 11, 12
The kits consist of:
Clip connector 5040—0663

Hook-on clips {11/10}
and the following wires

1023062101

with terminations:

Wire Black 50611215
Wire White/Black 50611217
Wire White/Brown 50611218
Wire White/Red 50611219
Wire White/Orange 50611220
Wire White/Yeliow 50611221
Wire White/Green 50611222
Wire White/Blue 50611223
Wire White/Violett 50611224

Madel 8170A

1—26 ACCESSORIES AVAILABLE

1—21 Card Reader Mode! 15263A provides rapid
memory loading from marked or punched cards.

Figure 1—5. Card Reader

122 Pod Connector Model 15457A.. This connec-
tor assembly is for permanent instatlation in a sysiem.
The 8170A's pods are then simply plugged in as occasion
demands.

Front Rear

Figure 1—6. Pod Connector

1-23 Front Handle and Rack Mounting Accessories,
Available as accessories or, if ordered same time as instru-
ment, as options. Refer to Figure 1-3.

124 Remote Programming Connectors. Refer to
Section I1.

1-25 RECOMMENDED TEST EGUIPMENT

1-28 Equipment required to maintain the modet
8170A is listed in Table 1—1. Other equipment can be
substituted if it meets or exceeds the critical specifi-
cations listed in the table.
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Table 1--1. Recommended Test Equipment

General Information

RECOMMENDED REGUIRED M
INSTRUMENT USE
MODEL CHARACTERISTICS
Counter HP5345A 50 uHz to 50 MHz, 8-digit display A
Digital voltmeter HP 3456A 0.1-20V, ac rms and dc, 0.004 % accuracy A
Scope with probes HP1740A 100 MHz bandwidth, 2-channel F, A
Pulse generator HP80128B T Hz — 2 MHz puise, F, A
Digital Signature HP 5004A T
Analyzer
Cable assembly {3) HP111708B 50 §2, 61em (24 in), BNC F,A
Cable assembly (2} HP11170A 50 £, 30cm {12 in}, BNC F,
Feedthrough HP10100C 50 2, BNC A
termination
Resistor 2580, 10W A
Extender board {2) HP 5061-2180 25 pin AT

¥ F = Function Test; A = Adjustments; T = Troubleshooting

-3
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Table 1—2, Specifications

MEMORY

CAPACITY: 8192 bit,
Data bus format: 8 bit x 1024 words or
16 bit x 512 words.

POWER-OFF STORAGE: Internal battery provides
memory retention for approx. 3 weeks zt room
temperature. Battery recharges when 81704 is
switched on.

OPERATING STATES

IDLE: Permits entry of address, data and operating
parameters. Data and DAV output in 3-siate,

ACTIVE: Continuous data output,

BREAK: Static data output. FWD/BACK enables
data change by stepping address.

ADDRESS MODES

INTERNAL: Data generation in ascending address
sequence from First to Last Address. Rate governed
by clock (see "Clocking ' ).

EXTERNAL: Data output follows external address
and enable signals, DAV generated at each new
address. Data and DAV in 3-state when instrument
not enabled. Clock and cycle modes disabled.

Address to output delay: 550 ns max.
Enable to ocutput delay: 100 ns typ., 130 ns max.
DAV at min. delay.

CLOCKING

INTERNAL: 20 Hz to 2 MHz in 5 decade ranges,
adjustable by vernier.

Rate jitter: < 0.2%.
EXTERNAL: dcto 2 MHz. For input specs, see
‘Auxiliary inputs’. '
MANUAL: Operated by FWD and BACK key.

HANDSHAKE: 2-wire/3-wire handshake capability
selectable. Ext handshake signals determine timing
of data readout. If MAN and Handshake selected,
FWD/BACK provides trigger for next handshake
cycle.

CYCLE MODES

AUT0 CYCLE: Data is continuously generated between
first address (F-ADDR) and last address (L-ADDR).

SINGLE CYCLE: Data is generated once between F-
and L-ADDR. After cycle completion, 81 70A
returns to IDLE state.

OUTPUT SIGNALS

DATA: Pods provide 16 output lines DO to D7 {(Model
15455A), and D8 to D15 (Model 15456A), Pos /neg
true selectable on rear panel.

CONTROL: Data valid (DAV) generated with each
word. Pos /neg true selectable on rear panel. DAV
line via Control Pod Model 15454A.

DAY delay: (adjustable on rear panel).
Non-handshake: 100 ns to 700 ns,
2- or 3-wire handshake: 300 ns to 800 ns.
DAY width (at +1.3 V): See following table:

Clock Mode 1 DAY Width:
Int. Clock Clock periodf2 + 50 ns
Man. Clock 19 ps {typical)
Ext. Clock:

Width 40 ns - 200 ns
Width > 200 ns

250 ns (typical)
Ext width * 50 ns

STATUS: Idle, Active and Break states indicated on
lines ACS and BRS — fed via Control Pod Model
15454A:

Status | ACS | BRS
ldte L |
Active Hl E Hi
Break LO LO

POD QUTPUT CHARACTERISTICS

TTL setting

Fan out: 5 standard TTL max.

Levels: high +4.5 V to +5 V;low —0.5 V o

+0.4 V.

Signal characteristics (1 standard TTL load);
Transition times (+0.4 V to +2.4V): 25 ns typ,
50 ns max.

Distorted high level: > +3.5 V {i.e, preshoot,
overshoot, ringing lie above this level).
Distorted low level: <+ 0.8 V {i.e. preshoot,
overshoot, ringing lie below this level).

Variable setting (CMOS)
Maximum load: 50 pF (high impedance).
Levels: high +3 V to +15 V adj , low —0.5 V 0
0.4 V.
High level to measurement pin voltage tracking:
0.2 Vityp,+0.5V max.
Signal characteristics (50 pF, +15 V)
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Table 1—2. Specitications

Transition times (20% to 80%): 35 ns typ.,
60 ns max.
Distorted low level: <{ + 25V
Distorted high level: 2> +12.0V.
QOutput protection: all outputs protected against
short circuit and ext. voltages from —1.0 V to
+18 V.

AUXILIARY OUTPUTS

TRIGGER: Generated at trigger address (T-ADDR).

Format: NRZ.
Level: standard TTL.
Fan out: 5 standard TTL max.

PROBE: +5 V dc, 400 mA max.

POD INPUT SIGNALS

ADDRESS: 12 lines (positive true), AD to A9 via
Address Pod Model 13453A; A10, A1l (for Option
001 Extended Memory) via Control Pod Model
154544, Additional enable lines (ENT, EN2 via
Control Pod; EN3, EN4 via rear panel) allow a num-
ber of 8170A%s to be addressed from a 16-bit bus;
selectable levels pos/neg/don’t care.

CONTROL (Model 15454 A): Ready for Data (RFD)
and Data Accepted (DAC). In 2-wire handshake,
RFD level pos/neg selectable. In 3.wire hand.
shake, RFD and DAC conform to IEEE 488-1975.

POD INPUT CHARACTERISTICS

input Impedance: > 10 k{2 parallel < 25 pF.
Levels: high=+20V; low<+08 V.
Max. External Voliage: + 18 V.

AUXILIARY INPUTS

CLOCK IM: For external clock signal input.

START IN: External signal starts data generation.
Prompts 8170A transition from Idie/Break to Active
state.

STOP IN: External signal stops data generation.
Prompts 81704 transition from Active/Break state
to Idle state.

BREAK IN: External signal halts 81704 at current
address, outputs remain active. Prompts 8170A
transition from Active to Break state.

INPUT CHARACTERISTICS (all positive edge triggered)

Input Impedance: > 10 k2 parallel < 25 pF.
Levels:high > +2.0V,low<+0.8 V.
Min. Width (at +1.3V): 40 ns.

Max. external voltage: + 18 V.

HP-IB CAPABILITY
Following interface furictions implemented: SH1,
AHI1, 14 SR1,RLI1, T35, PPO, DCO, DTO, CO.

KEYBOARD MODE: Remote programeming of alt front
panel keys and functions. Coded loading and read-
out of data.

DATA MODE: Fast binary loading and readout of
data only.

RS 232C/CCITT V24 CAPABILITY

Remote programming and listing of memory content,
and display of current data bus format and address/
data coding. ASCII 7, parity even.

BAUD RATE: 110, 150, 300, 600, 1200, 2400, 4800,
9600 selectable, Automatic generation of 2 stop-bits
for 110 baud, one stop-bit for others.

GENERAL

POWER: 100, 120,220 061 240 V, +5% —10%;
48 — 66 Hz, 110 VA max.

ENVIRONMENTAL: O to 55°C, with rel humidity
to 95% at 40°C.

WEIGHT: net 11 kg (24.3 lbg), shipping 15 kg
(33.2 Ibs).

DHMENSIONS: 133 mm high x 426 mm wide x
422 mm deep (5.2 x 16.8 x 16.6 in.).
ACCESSORIES SUPPLIED
2 data output pods (Models 154354, 15456A)
1 address input pod (Model 15453A)
1 control pod {(Model 15454A)

Pods complete with Snap-on Assembly, wires,
hook-on clips and carrying case,

24n power cord, Operating and Service Manual.

OPTIONS

001 ADDITIONAL 24 K BIT MEMORY
for output format 8 bit x 4096 words, or
16 bit x 2048 words

Continued.

15



https://www.manualsplus.com/

Model 8170A

Table 1-2. Specifications

002 ADDRESS DRIVER (MODEL 154524)

Provides 10 address output lines AQ to A9, positive

true. 3-state capability in idle state.

Fan out: 10 standard TTL max.

Levels: high > +2.4 V low < +0.5 V.

Signal characteristics (into 1 standard TTL}:
Transition times (+ 0.5 V t0 +2.4 V): < 50 ns.
Distorted high level: = +2.4 V.

Distorted low level: < +0.8 V.

907
908
909

910

Front Handle Kit (Part No. 5061-0089)
Rack Flange Kit (Part No. 5061-0077)

Rack Flange and Front Handle Combination
Kit (Part No. 5061-0083)

Additional Operating and Service Manual
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Fuses
{1 is fitted
in rear panel}

8 Labels
HP.IB Address g

Cable

Model 8170A

Pod Kit Snap On Pod
1545368701 '
{17 Wires)

Kit Snap On
s16454—68701
{11 Wires)

Carrying Case
Not Shown

Carrying Case
Not Shown

154534 ADDRESS INPUT POD 18454A CONTROL POD

Kit Snap On
1545368701
f {11 Wires}

Carrying Case
Not Shown

154524 ADDRESS DRIVER (CUTPUT) POD

Figure 1--2. Additional Supplied Accessory for §170A Option 002

Pod .
Kit Snap On , Kit Snap On
1645668701 I 152523.—68701
s {10 Wires) ! iras}

Carrying Case
Not Shown

Carrying Case W
ANot Shown

15455A DATA QUTPUT D7-D0 POD

15456A DATA QUTPUT Di15—D8 POD

Figure 1—1. 8170A and Supplied Accessories

Front handle Rack flange with front handle Rack flange
Order Option 807 Order Option 908 Creder Option 908
(HP Part No. (HP Part No. {HP Part No.
5061--0089) 50610083} 5061-0077)

Figure 1-3. Available Rack Mounting Options/Accessories
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tnstaltation

SECTION I
INSTALLATION

2—1 INTRODUCTION

2--2 This section provides instatlation instructions
for the instrument and its accessories. it also includes in-
formation about initial inspection and damage claims,
preparation for use, and packaging, storage and ship-
ment,

2—3 INITIAL INSPECTION

24 inspect the shipping container for damage. If
the container or cushioning material is darnaged, it should
be kept until the contents of the shipment have been
checked for -completeness and the instrument has been
checked mechanically and electrically. The contents of
the shipment should be as shown in Figure 11 plus any
accessories that were ordered with the instrument. Proce-
dures for checking the electrical operation arg given in
Section 1V, If the contents are incomplete, if there is
mechanical damage or defect, or if the instrument does
not pass the operator’s check, notify the nearest Hewlett-
Packard office. Keep the shipping materials for carrier’s
inspection. The HP office will arrange for repair or replacs-
ment without waiting for settlement.

2-5 PREPARATION FOR USE
2—-6 Power Requirements

2—7 The instrument requires a power source of
100V, 120V, 220V or 240V {+5%, —10%)} at a frequency

of 48 to 66 Hz single phase, The maximum power consump-

tion is 110 VA,

2-8 Line Voltage Selection

g CAUTION

BEFORE SWITCHING ON THIS INSTRUMENT OR
CONNECTING TO THE SUPPLY, make sure that the
instrument is set to the local line voltage.

2—9 Figure 2—1 provides information for line voltage

and fuse selection:

1 &MP FUSE 500 mA FUSE
f 1 i H
ooV R0V 220V 280V

I (A 1 I o4 !

> 1<

Figure 2—1. Switch Settings for the various Nominal
Powerline Voltages

2~10 Power Cable

To avoid the possibility of injury or death, the following
precautions must be followed before the instrument is
switched on:

& If this instrument is to be energized vig an auto-
transformer for voltage reduction, make sure that the
common terminal is connected to the neutral pole
of the power source (non-symmetrical siipplies).
Ensure that the ground connection is preserved.

b. The power cable plug shail only be inserted into a
socket outlet provided with a protective ground con-
tact. The protective action must not be negated by
the use of an extension cord without a protective
conductor. ’

¢. Befare switching on the instrument, the protec-

tive ground terminal of the instrument must be
connected to a protective conductor of the power

cable. This is verified by checking that the resistance
between the instrument chassis and the front panel!

and the ground pin of the power cable plug is zero ohms.

2-11 {n accordance with international safety stan-
dards, this instrument is equipped with a three-wire power
cable. When connected to an appropriate ac power recept-
acle, this cable grounds the instrument cabinet. The type

2-1
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of power cable shipped with each instrument depends on
the country of destination. Refer to Figure 22 for the
part number of the power cords available,

2-12 if the plug on the cable supplied does not fit
your power outlet, then cut the cable at the plug end and
connect a suitable plug, The plug should meet local safety
reguirements and inciude the following features:

Minimum current rating of ZA
Ground connection
Cable clamp.

The colour coding used in the cable will depend on the
cable supplied {see Figure 2—2}.

NEMA TYPE
HE Part No. 81201348

SCHUKQ TYPE
HP Part No. 81201680

LINE = BLACK
NEUTRAL = WHITE
GROUND = YELLOW/GREEN

LINE = BROWN
NEUTRAL = BLUE
GROUND » YELLOW/GREEN

BRITISH STANDARD TYPE
HP Part No. 81201351

LINE = BROWN
NEUTRAL = BLUE
GROUND = YELLOW/GREEN

USED iN AUSTRALIA
HP Part No. 81201369

LINE = BROWN
NEUTRAL = BLUE
GROUND = YELLOW/GREEN

Figure 2-2. Power Cables Available: Plug Identification

2—-13 HP-IB Connector

2—14 The rear panel HP-IB connector (Figure 2—3)

is compatible with the connectors on Cable Assemblies

10631A, B, C and D. If a cable is to be locally-manufactured,

use connector male, HP Part Number 1251-0293.

2-2

Model 8170A

BUARD
HEN GROUNDS
DIGgE-~ TWISTED WITH:
{GNDF AT
armm- SYSTEM
DB um mmnouem
BIOG e oy ~~Gna
( &Bﬂﬂﬂ-@tH {} 3 >
TYPE 57 J [SHELB @0 oLy AT
coungcToR DRI cvsw‘wccmaousm
DAG2 ~A1 N
BHOZ o —tRa
01:;4—— —IFE
EOT——
DAY -
NRED-—
NDAC -

Figure 2—3. HP-1B Connector
2--15 HP-IB Logic Levels

2-186 The 8170A HP-1B lines use standard TTL logic.
Logic levels are as follows:

True = low = digital ground or 0 V dc to +0.4 V dc,
False = high = open or +2.5 V dc to +6 V dc,

All HP-IB lines have LOW assertion {"'17'} states, High
states are held 5t +3 V dc by pullups within the instru-
ment. When a line functions as an input, approximately
3.2 mA of current is required to pull it low through a
closure to digital ground. When a line functions as an
output, it wili sink up to 48 mA in the low state and
approximately 0.6 mA in the high state.

Z CAUTION

Isolation. The HP-1B line screens are not isolated from
outer chassis (frame} ground.

2—17 RS 232C Connector

2-18 Connections used in the 8170A are shown in
Figure 2—4. If the RS 232C device tc which the 8170A
is to be connected does not have a free-end cable, use
Cable Assembly, HP part number 0722160187,

Mote: The 8170A is wired as a DCE {Data Communication
Equipment, E1A Std RS 232C/CCITT V.24,

RIS ~———

CTgemmm A DATA
DER——— T DATA
SIGNAL GND'——————l ivm—GmJ

@ @ @11 @u B Be g? Jbs ia @4 gs xz 11

@ @ B3 B G B G G B G G G

LR Female

Figure 2—4. RS 232C Connector
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219 RS 232C Logic Levels

From 8170A

True False
DSR. +12V -12V
RDATA -12V +12 V
CTS {= RTS) +12V —12V
To 817GA
DTR Open < =3V
TDATA Open > 43V
RTS Open < -3V

2—-20 Operating Environment

2—21 The instrament will operate within specifications
wihien the ambient temperature is between 3°C and 55°C.

222 FRONT HANDLE/RACK MOUNTING

223 Figure 1—2 shows the possible handle/rack
mounting configurations. 1f handles are fitted and sub-
sequently need to be removed, the plastic trim must first
be taken off as shown in Figure 2—5.

Lift a corper of the plastic trim with a screw-
driver and give a sharp tap in the direction of
the arrow.

Figure 2—5. Removing Plastic Trim

2—24 CLAIMS AND REPACKAGING

Installation

2-25 Claims for Damage

226 It physical damage is evident or if the instru-
rment does not meet specification when racejved, notify
the carrier and the nearest Hewlett-Packard Sales /Service
Office. The Sales/Service Office wiil arrange for repair

ot replacement of the unit without waiting for settlement
of the claim against the carrier.

2-27 Storage and shipment

2-28 The instrument can be stored or shipped at
temperatures between —200C and 70°9C. The instrument
shouid be protected from temperature extremes which
cause condensation within the instrument.

228 If the instrument is to be shipped to a Hewlett-
Packard Sales/Service Office, attach a tag showing owner,
return address, model number and full serial number and
the type of service required. The original shipping carton
and packaging material may be re-usabie but the Hewlert-
Packard Sales/Service Offica will also provide information
and recommendations on materials to be used if the
original packing is not available or reusable. General
instructions for re-packing are as follows:

1. Wrap instrument in heavy paper or plastic,

2, Use strong shipping container. A double wall
carton made of 350-pount test material is adequate.

3. Use enough shock-absorbing material {3 to 4-inch
tayer) around all sides of instrument to provide firm
cushion and prevent movement inside the container.
Protect control panel with cardboard.

4. Seatl shipping container securely.

5. Mark shipping container FRAGILE to encourage
careful handling.

8. In any correspondence, refer 1o instrument by
model number and serial number,

23
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%ﬁ“ Connectors for Pod Assembiies. From top to bottom:
Control Pod, carryving: DAV, RFD, DAC, ACS, BRS, ENT,
ENZ, and address lines A1C, A11,

Address {Input) Pod or Option Address Driver {Output)
Pod, carrying address lines AQ — A8,

Data Pod 158, carrying MS Byte D& ~ D15 in 16-bit

bus mode. Lines in 3-state in 8-bit bus mode {except
3-wire handshake) and idle State {§ 335},

Data Pod 8-7, carrying data lines DG to D7, Lines in
3-state in idle State.

%@? Selectors Tor the codes used in entry/display of
address and data. Addresses may be entered in octal, deci-
ma! or hexadecimal. Data in binary, octal or hexadecimal,
These codes do not affect the data output.

Manual implementation of the ‘Active State’ (See §

3~—35} by the START key, and of the 'Idie State’ by the

STOP key. FWD and BACK keys step the address when

the 8170A is: in the "Active State” with Man Clock mode,
in the ‘Break State’.

Keeping the FWD or BACK key depressed causes rapid

address and data stepping.

%«« Vatue keys for data and address. When entering in
binary {data eniy} use the binary notation on the panet.

Figure 3—1. Controls, Connectors and Indicators

30

Far other codes, use the notation on the keys themselves,
as follows: octal: keys 0 -7
decimal {addrass oniy): keys 0 — @
hexadecimal: keys 0 — F
Commence value entry with the most significant digit/byts.
@ Address selection and data recall/entry. These keys
are for:
a) defining the address and data codes for entry/display.
b} defining the address at which data recali/entry shall
commence.
Svntax for code definition, e.g.:
<ADDR> <DEC> <DATA> <HEX>
(< > = press key) '

The displays 18 20  will show DEC, HEX respectively.
Address can be coded in OCT, DEC, HEX; data in BIN,
OCT, HEX,
Syntax for data recall, e.g.:

<ADDR> <38> <DATA> Displays £ &4
then show address and data as well as the respective codes.
Data at the previous address, or next address, can then be
accessed by

< BACK > or < FWD > . Keeping the key de-
pressed causes rapid address and data stepping.

Syntax for changing data | 2.g..
<ADDRZ> <12> <DATA> <2 ><A >
<ENTER >
The display changes to the new data when {in this exampie;
the keys 2 and A are pressed. 1T leading digit is zero this
need not be pressed. When ENTER key is pressed, new
data overwrites old data and the 8170A automatically goes
to the next address. Multiple data entries can be made by
keaping the ENTER button depressed.

Special addresses

F—ADDR (first address): the address at which data
generation is to start.

L—ADDR {last address): the address at which data
generation is to end.

T—ADOR {trigger address): the address at which a
trigger pulse (TRIG QUT % lis generated.

By pressing, for example, FWAGDﬁ, the dispiay

shows the current first address, This may be changed by
entering the desired address vaiue, The following example
setects the trigger address, defines hexadecimal code and
defines e T-ADDR vaiue of A4;

<T-ADDR> <HEX > <A > <4> <ENTER>
A typical sequence for setting F—ADBDR and entering data

&e @

from that address on, would be:
<F-ADDR><{DEC><(2> <5 > <ENTER>
<RATAZ < HMEXD> <> <2 > <{ENTER>

<A > <3 > <ENTER> <E> <B> < ENTER>..
{ <DBEC> |, << HEX> may be omitted if desired codes

are atready selected).

Trigger ocutput. See

¢ Int/ext/man ciock mode selector buttons, Vernier
provides continuous adjustment within internal ranges.

Input signals for the implementation of Active, ldie
and Break states {see § 3—34}.

@)} input for external clock mode.
@5} Line on/off.

% Selectors for Z- or 3-wire handshake. Int and axt clock
modes are inhibited,

& Re-instates front panel control uniess LLO {local tock

out) has been programmed,

=& Selects 8/16-
address and maxim

HiG
8-bit
- 16-bit
g1
8-bit
16-bit
MA
BIN

8 bits set to 1
16 bits set to 1

@} Rernate Cont
listen, SRQ {service

% Selection of i
8170A generates ad
{data rate} determir
shake.

Selection of exterry
like a PROM; the &
addressed from an ¢
inhibited. External

Address Input Pod
Option 001 Extend
Pod. Note that, the
to the 8170A for cc
maode.

@% Data may be .
F—ADDR to L—AL

With the exce
Address Driver Pod
patible} all outputs
variabie high level T
can be made by atte
and adjusting the sc
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hemseives,
0—9

1t digit/byte.

“hesa Kays

- entyy/dispiay.

il/entry shall

L

respectively.
in BIN,

~tive codes.
in then be

the key de-

Syntax for changing data , e.g..
< ADDR> <12> <DATA> <2 ><A >
< ENTER >
The display changes to the new data when (in this exampie}
the keys 2 and A are prassed. |f leading digit is zero this
nesd not be pressed. When ENTER key is prassed, new
data overwrites old data and the 8170A automaticatly goes
to. the next address. Multinle data entries can be made by
keeping the ENTER button depressed.

% Special addresses
F—ADDR (first address): the address at which data
generation is to start.
L—ADDR {iast address}: the address at which data
generation is 1o end.
T—ADDR (trigger address): the address at which a
trigger pulse (TRIG OUT &} s generated.
By pressing, for example, F—ADDR, the display
shows the current first address. This may be changed by
antering the desired address value. The following example
seiects the trigger address, defines hexadecimal code and
defines a T—ADDR value of Ad:

< T—ADDR> <HEX > <A > <4> < ENTER>
A typical sequence for setting F—ADDR and entering data

from that address on, woulid be:

<F-ADDR> < DEC><(2>> <5 >> <ENTER>
<DATA> < HEX> <> <2> <ENTER>

A>3 > <ENTER> <E>» <B> < ENTER> .
[ < DEC> |, < HEX> may be omitted if desired codes

are already selected).

Trigger output. See T-ADDR.

f int/ext/man clock mede selector buttons. Vernier
provides continuous adiustment within internal ranges.

Input signals for the implementation of Active, Idie
and Break states (see § 3--34).

input for external clock mode.
Line onfoff.

&y Setectors for 2- or 3-wire handshake. Int and axt clock
modas are inhibited.

Re-instates front panel controf unfess LLO (local lock

out) has been programmed,

= T g g

Y T gy ey gy e gy
HSZ CME CMIM EMT OMZ EM3 CWA ENG

HP-1B Codes

@ Selects 8/16-bit output data. Affects maximum
address and maximum data values as foilows:

HIGHEST ADDRESS

B170A
CGCT DEC HEX

8-t 1777 1023 3FF
16-bit 777 511 1FF

8170A QOption 061
8-bit 7777 4095 FFF
16-bit 3777 2047 7FE

MAX DATA VALUE
BIN ocT HEX
B bits set 10 1 377 FF
16 bitssat to 1 177777 FFFF

@ﬁ Remate Control status indicators: remote, taik,
tisten, SRQ {service request — see § 3—-72).

; Selection of internal address mode means that the
8170A generates addresses in an ascending order at a rate
{data rate) determined by int/ext clock or 2-/3-wire hand-
shake.

Selection of external address causes the 8170A to operate
like 2 PROM: the 8170A outputs the content of locaticns
addressed from an external source, Clock and handshake
inhibited. External address iines A8-AQ are fed via the
Address input Pod and lines A1, 10 {required for the
Option 001 Extended Memory) are fed via the Control
Pod. Note that, the Controi Pod must always be connected
to the 8170A for correct operation in the external address

“mode.

7 Data may be cycled continvousty or just once from
E—ADDR to L—ADDR (see § 3—48}.

With the exception of TRIG QUT and Option 002
Address Driver Pod outputs (which are always T 1 L-com-
patible} all sutputs can be selected TTL-compatible or
variable high levet from +3 V1o +15 V. This adjustment
«an be made by attaching a DVM to the testpoint MEAS
and adjusting the screwdriver slot SET.

Model 8170A

4.3 'ERROR’ s indicated if syntax or value errors are

made.

#27 Address display — indicates vatue and code.

‘@ Data dispiay ~ indicates vaiue and code. In binary

{as in picture), bit high represents true, bit low represents
falsa,

éﬁ Status display — Idle, Active, Break {§ 3—35).

% Selects data pod outputs as low true or high true.
Logic change first effective on following clock puise or
address change.

%@ Sets RFD and DAV lines low true ot high true.
In 3-wire handshake, convention is IEEE 488 (not
selectable),

@ Adjustable DAV deiay. Factory setting is minimum.
Ses Figure 3—8, 3—10.

é’% Connector and baud-rate selector for RS 232C
instruments.

%@ Fuse,
@ Input Voitage Seiector.
@ Line receptacle.

g@ HP-iB connector, address selectors and 5 V supply
for Card Reader 15263A.

#5  Enable Lines 3 and 4. With Control Pad’s enable
lines 1 and 2, 16-Hine addressing of several 8170A's is
feasibie.

True high/low and off selectors for the enable
jines. :

%%‘g} Logic probe supply.

g
g
E
g
£
£
H
i
i
!
i
i
3
i
]
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SECTION I
OCPERATION AND PROGRAMMING

fModel 8170A
3—1 INTRODUCTION
3-2 This section explains the functions of control,

connectors and indicators, and provides operating and
programming information. The Extended Memory Option
001 and Address Driver Pod Option 002 are inciuded.

3-3 SPECIAL OPERATING
CONSIDERATIONS

3—4 The following steps must be taken before appiy-
ing power to the Model 8170A;

a) Read the safety summary at the front of this
manual.

b} Be sure the poWer selector swiiches are set
properly for the power source being used to avoid
instrument damage (Section ).

% CAUTION i

Do riot change the LINE SELECTOR Switch setting with
the instrument on or with power connected to the rear
panel.

3-5 OPERATOR'S CHECKS

36 Verify that all displays light briefly on switch-
ing on. The displays, special addresses and controls will
then revert to the condition prevalent at swiich-off, Ex-
ception: 8170A automatically adopts |dle State (& 3—35}.

Note. Operating modes, parameters and data are retained
in a CMQOS memoryv with battery back-up. If the batteries
are allowed to run down, the information must be re-
entered. If the instrument has not been used for several
weeks, leave it switched on so that the batteries can re-
charge. A full charge reguires 15 hours.

-7 Use the performance checks in Section IV to
futly verify operation.

3-8 CONTROLS, CONNECTORS AND |
INDICATORS

3-G Refer to Figure 3—1.
3-10 OPERATING INSTRUCTIONS

3—11 General

312 The 8170A generates 1024 words (8 BIT
DATA BUS selected) or 512 words (16 BIT DATA BUS
selectad), Option 607 Extended Memory increases the
RAM depth to 4096 or 2048 words respectively. The
memaory is non-velatile (battery back-up), and is pro-
grammable from the front panet or remotely.

3-13 An ascending-address generator accesses the
RAM and hence determines the data output. The address
generator operaies between first and last addresses (F-
ADDR and L-ADDRY, which are determined by the
operator. A trigger address {T-ADDR} allows a trigger

pulse to be generated when this address is reached. Data
can be continuous- or single-cycled between F- and
L-ADDR.

PATA POL Y0

DATA POU 15-8
ST —

frpping WY
i
prasa il
GFT. 002

TRIG OUT ADDR OUTPUT

Figure 3--2. Block Diagram: internal Address Mode
Configuration

314 Data outputs are fed via active line driver
pods. These are supplied accessories which provide easy
connection fo a device-under-test.

Option 002 provides a line driver pod for the address
lines.

316 Bit rate can be determined by internal or
external ciock, manually or by a3 2- or 3-wire handshake
{Figure 3-3).

{3WHRE H/S ONLY}

bt DAC
b AFD

f—ti DAV

Figure 3—3. Block Diagram: Synch/Asynch Bit Rate
Generation {Internal Address Mode)
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3—18 External addressing is feasible using the address
input pod. This is an active line receiver for ten address
lings. If the extended memory is used, two more address
lines are available using the control ped. Four enable lines
facilitate B170A selection so that one or more §170A’s
may be addressed from a 16 address fine bus. Two enable
lines are routed through the control pod; and two are
brought out on the rear panel. The controt pod must al-
ways be connected to the 8170A,

ADDHR INPUY PGD DATA PQL} 70

§
12 ALDR
LINES 10

EnABLE 4 Gy .
LINES 13 I

Figure 3—4. Block Diagram: External Address Mode
Configuration

3—17 Addressing

3-18 Coding

3—-19 Memaory addresses may be entered and dis-
played in decimal, octal or hexadecimal codes. The desired
code is selected by pressing the ADDR key (SELECT keys)
and then the desired HEX, DEC or OCT key (CODING
keys) e.g.:

< ADBR > <DEC>

The selected code will then appear in the display’s
ADDRESS field. BIN code is not admissible and will cause
an ERROR display if selection is attempted. The address
code may aiso be selected by using either F-, T-, or L-ADDR
keys, €.9.

< F-ADDR > <QCT>

The selected address code remains effective until redefined.
Consequently, there is no need to define code if the desired
code is already active. Changing the address code merely
changes the values entered and displayed. It does not change
the location.

320 Defining First, Last and Trigger Addresses

321 Commence by selecting the desired 8-bit/186-
bit data bus. F-, T- and L-ADDR are then defined by
pressing the appropriate -ADDR key, setting up a value
on the ADDRESS/DATA keys and pressing ENTER, e.g.:
<F-ADDR><2> <1> <«7>
< ENTER >

Make sure the address does not exceed the value set out
in Table 3—1. If a higher address is attempted, the ERROR

32

Modet 8170A

display will light when the ENTER key is pressed. Also,
L-ADDR must be higher than T-ADDR, if a trigger pulse
is required.

H the address commences with zerces, e.g. 004, these

may be omitted from the entry. The B170A automatically
inserts the zeroes when ENTER is pressed. F-, T- and L-
ADDR storage is non-volatile and can consequently be
used and recalled even if power has been removed in the
meantime. Recall into the address display is made by
pressing the appropriate -ADDR key, e.g.:

< T-ADDR >

if the Bus Mode is changed from 8- to 16-bit, the
existing F-, T- and L-ADDR will be retained provided
that they lie within the address limits of Table 3—1.
Those outside are set to zero {F- and T-), or highest
permissible address {L-}. Refer also to § 333,

Table 3—1. Address Limits

Highest Address:

8170A 8170A Opt. 001

16 BIT 8BIT | 16 BIT 8 BIT
HEX 1FF 3FF 7FF FFF
DEC 511 1023 | 2047 40956
OCT 777 1777 | 3777 7777

Lowest Address: Zero

3-22 Data Storing
323 Coding

324 Data may be entered in binary, octal and
hexadecimat codes. The desired code is selected by press-

ing the DATA key and then the desired BIN, OCT or
HEX key, e.g.:

<DATA > < HEX >

The selected code will then appear in the display’s DATA
field. DEC code is not admissible and will cause an
ERROR display if selection is attempted. Note that, if
neither address nor data fields are selected, the coding

keys are operative on the data display. Thus, pressing a
code key then causes the data code indicator to changes.
The value displays remain blank.
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The selected data code remains effective untii redefined,
consequently there is no need to enter & code if the de-
sired code is already active.

Changing the data code merely changes the values entered
and displayed. It does not change the location contents.

3-25 Loading

3-28 Commence by selecting the required 8-bit/
16-bit data bus. Loading data into a specified memory
location is then achieved by calling an address {press
ADDR, setup desired address vaiue}, pressing the DATA
key, setting up the desired data in the selected code,
and pressing the ENTER key e.g.:

< ADDR> <2> < 0> <0
< DATA> < 2> < E>» <ENTER >

After pressing ENTER, the 8170A moves automatically
to the next address. Data is joaded into this new address
simply by setting up a value and pressing ENTER e.g.:

<F>» <1> <ENTER >
< 8> <8> <ENTER>

and so on. Holding the ENTER key down causes multiple
entry of value iast entered or feiched,

327 Loading Binary, When loading binary, the
desired bit pattern is entered e.g. {for 8-bit word length}:

< DATA ><0> <1> < 0> <0> < 0>
t

BIT b7
<0> <1>» <1>» < ENTER >

BIT DO

in this example, the initial digit is zero. This need not
be written by the operator. The 8170A will automatically
insert leading zeroes when ENTER is pressed.

3-28 Loading Octal. When loading octal, the de-
sired bit pattern must be converted, e.g.:

8-bit pattern 11 10t 010

BIT D7
Octat equivalent 3 5 2
Note, first octal character may not exceed 3. If first

significant digit exceeds this value, leading zeroes must
be entered.,

Operation

Keystroke sequence.

<DATAZ<3> 8> 2> <ENTER >

16-Bit pattern
; o1t 101 100 101 110
BIT D15

Octal equivalent
1 3 5 4 5 8

Note, first octal character may not exceed 1. If first
significant digit exceeds this value, leading zeroes must
be enterad.

Keystroke sequence
< DATA>1> <3> <b>

- <4> <b> <§6> < ENTER>

329 i.oading Hexadecimal. Examples for binary/
hexadecimal conversion:

8-Bit pattern 1110 1010
t
BIT D7
Hexadecimal equivalent E A

Keystroke seguence
<DATA> <E> < A> <ENTER>
16-Bit pattern

1011 1011 06010 1110

}

BIT D15

Hexadecimal equivalent

B B 2 E
Keystroke sequence

< DATA> <B> <8> <2> <E> <ENTER >

3-30 Fixed Data Pattern Entry.  Fixed data patterns
may be loaded into memoary using a special keystroke

3-3
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procedure, The data patterns available and their associated
keys are:

0 Memory reset {all zeroes),
1 Memory set {all ones),

E Pseudo random pattern,
C Sequence C

D Sequence D

Sequences C and D increment and decrement data as
foliows:

If 8-BIT DATA BUS is selected, C and D
seqquences generate an identical pattern. This
starts at zero and increments by 1 per memory
tocation until all 8 bits are true {FF in HEX]),
and then decrements to zero in the same way,
This cycle repeats until the whole memory is

loaded (2 cycles with 8170A, 8 cycles for 8170A

Option 001}, Up or down seguences can be
accessed by appropriate definition of F-ADDR
and L-ADDR, e.g., 0 and FF respectively for
up, FF and 1FE respectively for down.

1£ 16-BIT DATA BUS is selected, Sequence C
generates a progression, Sequence ) a regression.
Maximum value is 9 bits set ta 1 (11 bits set

to 1in 8170A Option 001} which exactly
relates to the highest address.

DATA LIMIT = MAX CAPACITY

DATA
-
o mm
e

i

1

1

1
'ﬁ.z_:
1
;_f"}
1

1

i

£

§

H

:

3
tL_:
3

1

1
J:”‘r-"
1

1

1

1

|

]

1

]

1]

¥

-

OF STANDARD
MEMOGRY

X
ADDRESS LIMIT

ADORESS
l'"'L"%
[}
H
2
FE
FE
100
15
0
$FE
1FF
200
F
2D
2FE
3FA
3FB
3FC
3FD
3FE
BF

Sequence C or D, 8-bit selected, standard memory,
{Extended memory gives 8 cycles plus 12 locations),

8 o e s e o

DATA
i

ADDRESS LiMIT

ADDRESS LIMIT

f
=GR R R
———

Qe M owan

i

O (7ED,
1EE (7FE}
1FE (FFF)
1FA (FFA)]
1¢8 (7FR)
1£€ (7FC)
10 {7FD) |
1FE (7EE} |
1FF {EF)

ADDRESS

Sequence D, 16-bit selected,
standard memory {extended
memory in brackets}.

Sequence C, 16-bit selected,
standard memory (extended
memory in brackets).

Figure 3—5. Data Patterns C and D
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To load a fixed data pattern, press the DATA key, keep
held down, and press the pattern selector key for 2
seconds. The data display will show:

Mem Chg ?

If memory change is not required (e.g., inadvertent select-
ion}, press the 0 key {or any other value key except 1).
These keys (except Uj operate in the normal way, inciuding
ERROR indication. The display then reverts for normal
operation, If memory change is required, press the 1 key.
Data display changes to

Mem Chg

When loading is complete, the exclamation mark is re-
placed by the pattern identifier. As an example, the
pseudo random pattern is enterad as follows:

(DATA first, then

< DATA/E>
simultaneousty for 2 s}

Mem Chg ?
<1 >

Mem Chg !
Mem Chg E

The next keystroke causes the display to revert to its
rormal function.

3--31 Reeail

3-32 The contents of a specific address can be dis-
played by a keystroke sequence similar to the following
example:

<ADDR> <4> <6> <DATA>

The contents of the next (or previous) address can then
be displayed by pressing the FWD (or BACK} key, Holding
the FWD {or BACK)} key down causes consecutive recall,

333 Data Bus (8 bit/16 bit) Changs

3—-34 This paragraph oniy applies if, contrary to
the procedures already described, it is desired to change
the 8-bit/16-bit bus selection without reprogramming
the memory.

if the bus selection is changed from 8-bit to 16-bit,
address 512 {of the 8-bit word} becomes the MS Byte

of address 0 {of the 16-bit word), address 513 becomes
MS Byte of address 1 and so-on up to address 1023 which
becomes the MS Byte of address 511,

{n the B170A Option, each 1 k segment of memory
behaves the same way. The effect is shown in Figure 3—6.
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Figure 3—8. Memory Organization

3-35 Operating States

336 The 8170A resides in one of three states:

idie — outputs inactive (high-impedance 3-
state)

active — outputs active

break — outputs active (static}.

State transitions are initiated by control signals applied
at the front panet or by the 8170A’s keyboard, Current
status is indicated by status signals {via the control pod)
and front panel indicators. ’

CONTROL  POEF

) : - Ags
START 1N b Cessan = o
— 3 DAV
SYOP N 81754
BREAK 14 ACS = ACTIVE STATE SIGNAL
BES = BREAK STATE SIGNAL

DAY = DATA VALID SIGNAL

. & State Control

Figure 3-7.. Operatiﬁg States

Operation

[N} /EXT cLock

LINE] .. [FwB) BACK] :
N ETART! :
sarrim /b

START IN

STOP IR 0 emanstl,

STOP IR

KEYBOARD | "
COMMANDS
EXTERNAL

SIGNALS
b, State Diagram

Figure 3—7. Operating States (cont’d)
337 idle State

3-38 Idie state is entered after:
power on,
manual STOP,
STOP IN signal,

at the end of a SINGLE CYCLE.

The operator can set operating modes and load, fetch
and change address and data. All front pane! controls
and keys are operative. No output signals {except ACS"
low and BRS high) are generated. DAV and all data
lines are high impedance {3-state). The 8170A will

only respond to an external or manual start signal.

338 Active State

340 Active state can be entered from ldie or
Break States by an external or manual start signal. The
8170A responds to all external signals according 1o the
selected mode of operation. With the exception of
LOCAL, STGP and {in manual clock mode} FWD and
BACK, all front panel keys are disabled. Al outputs
are active. ACS is high, BRS high..

341 - Break State -

342 Break 'stéte_.can only be entered from_Acﬁ_t_%ve
State with the BREAK IN signal, With the excep‘;idn of
LOCAL, STOP, START and (independent of clock mode
setting) FWD and BACK, ali front panei keys are disabled.
Data Outpuis are active, but are static at the address which
was effective at the incidence of the BREAK IN éignal. By
using the FWE or BACK keys, data can be stepped at manual
rates. Feeding TRIG OUT to BREAK IN activates the Break

3-5
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state when the T-ADDR is reached. ACS and BRS are low.

The 8170A will respond to external or manual start and
stop signals.

3-43 Signal Levels
3-44 Input Signals

3—45 All input signals are TTL-compatibie. Enable
lines can be selected positive true, negative true or off

{rear panel). RFD can be selected positive true or negative

true for 2-wire handshake; for 3-wire handshake it is
always in accordance with {EEE 488 (high level = ready
for data}. All other inputs are effective on the positive-
going edge.

3--46 Output Signals

3-47 TRIG OUT and Option 002 Address Driver
Pod outputs are TTL-compatible positive pulse.

All other outputs are TTL-compatible (TTL selected
or CMOS-compatible (VAR selected). When VAR is
selected, high level is adjustable from +3 V to +15 V
{test point MEAS and screwdriver trimmer SET). Data
outputs and DAV are positive/negative true selectable
{rear panel} and have 3-state capability. For 3-wire
handshake, DAV is always in accordance with |[EEE 488
(low level = data valid), Trigger and data outputs are
NRZ.

348 Operating Modes
3--49 Internal Address Mode
350 Clock Mode. Data rate can be determined by

the internal 20 Hz to 2 MHz clock, external CLOCK IN
signal or manuatly (MAN button lit, press FWD/BACK

keys}. At slow clock rates, addresses and data are displayed.

When AUTQ CYCLE is selected, data between F-ADDR
and L-ADDR will be continuously recycled so long as the
active state prevails, In SINGLE CYCLE, the 8170A auto-

matically returns to the idle state when L-ADDR is reached,

A timing diagram appears in Figure 3-8, Note that, in
break state with external clock selected, the data may be
stepped manually with the FWD or BACK key.

3-6
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ACTIVE } BREAK g 1DLE

Y
\
(e I By
= i DATAAT F-ADDR )
E’i’:‘_]”k\i'ﬁ D S OB ) G S
N

[

s AZTATE

e BESH AR
ol U KEYBOARD
SO K 0L COMMANDS

INT CEOCH @ FA RV Oy Fy#dins gé‘::;;’“"

MARN CLOCT TO

EXT CLOCK: “G0 ns TYPIGAL 18 F ULOCK 9D TH 10 a5 — 230 L1 QUTPUTS
PRTLLOCK WD - Shns P AL {07 O DT 2200 T

Figure 3—8. Clock Mode Timing

Note that, when changing from ext clock to int clock,
AUTO CYCLE is automatically selected.

3-51 Handshake Modes, in the active state, timing

is determined by the handshake lines DAV, RFD and (3-
wire handshake only} DAC. When 2- or 3-wire handshake
is selected, the internal and external {but not manual)
clock modes are disabled. Auto or single cycle may be
selected. A rear panel DAV delay adjustment is provided
for handshake timing investigation. In the event of apparent
handshake malfunction, verify that this control is set to
minimum (factory setting}, and that the RFD and DAV
are set to the appropriate logic convention {in 3-wire hand-
shake the convention is fixed: IEEE 488).

In 3-wire handshake, data bits 8—15 are active even of
8-bit bus is selected. This allows the control lines of

the IEEE bus Std 488 to be simulated as well as the
data and handshake lines.

----- IDLE fw-t-m I — Vo3 1173 —ﬁ_———mwbiqu ADLE woen

1

START IN

l Al
STOP IN ‘\\ ( K

1

[ ﬂ{ '
feia) \KL DATA AT £ ADDR X S

[557 IK) 2 (> b LA
i

R¥D s F o
DAV DELAY
REAR PAREL

ADLE EA0 - B0 s

IWIRE HANDSHAKE — $GNORE DOTTED ARROWS
ZWIRE HANDSHAKE — $GNORE YDAC, FOLLOW DOTTED ARROWS

Figure 3—9. Handshake Mode Timing

DAC
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3—-5b2 Bus traftic can be slowed to manual speeds

either by initiating break state or by selecting manual. Both

methods operate by preventing the 81704 from stepping
the address until the FWD or BACK key is pressed.
Note that, should RFD be false when the key is pressed,
an error condition will be indicated on the display.

353 Optional Address Gutput Capability. The
addresses generated hy the 8170A ¢an be applied to an
external device by means of the Address Driver Pod Modal
154524 (81704 Option 002}, Apglied to the ADDR 9-0
cannestor, 10 address lines are available which provide
complete addressing for the standard mermory. H using
the 8170A Option 001 Extended Memory, the address
sequence repeats four times for a complete data read-out.

354 External Address Maode

355 When external address mode is selected,
addresses applied to the 8170A via the Address Pod Model
184563A {connector ADDR 9--0) will cause the corres-
ponding data to be accessed and cutput. Gualifiers

ENT, ENZ {via control pod) and EN3, EN4 {via rear panel}
must be true or switched off {rear panel HI/OFF/LO
switches). These qualifiers allow the use of several 8170A's
in parallet and permit 16-line addressing. With external
address mode selected, cycle and clock modes are inhibited.

in the break state, the FWD key can be used to pull the
BRS signal (can be used as system halt). When using

the 8170A Qption 001 Exteded Memory, the address
lines {(A10, A11) of the control pod are required as well.

Note that, whether or not the A 106, A 11 lines are re-
quired, the control pod must always be connected to
the 8170A,

DLE -} - ACTIVE ‘ BREAK - IDLE
] EXTERNAL ADDRESS ‘
b ENABLED oo

A ABLED

START :w'(“

BHEAK IN E— A

fEes / n

STOP IN f

[ A ‘
(o S e g
A

£n1.2.3.4 L] /
/ / \HL /

AEGESS TINE {
14EHY s TR I H

00 ns (DAY DELAY MIN]
IYEICAl

Figure 3—10. External Address Mode Timing

Programming

356 HP-iB PROGRAMMING
INSTRUCTIONS

3-567 The fotlowing program maodes can be chosen
by appropriate addressing:

Keyboard Mode

Listen — all front panei keys (data, address,
parameter and mode) can be programmed
fram the system controlter,

Tatk — memaory content of error message
can be communicated to the HP-IB.

Talk only — for memory content reporting, in
the selected code, to a non-controlling peri-
pheral {e.g. printer). No system controfler
required,

Data Mode

Listen - fast memory loading (in binary
bytes only}. No mode control,

Talk — fast memary content communication
{in binary bytes only) or error message {same
as keyboard mode) to the HP-IB.

Talk only — for memory content reporting, in
binary, to @ non-controlling, serial storing/
reporting, peripheral {e.g. tape punch). No
system control required.

358 Ct:;ntn::}l Lines

3-59 The bus lines available at the rear panel HP-IB
connector are as follows {all use negative logic):

8-bit data bus {lines DIO 1 to 8);

handshake lines DAV (data valid),
NRFD {not read for data}, NDAC
{not data accepted);

control lines {FC {interface clear), ATN
(attention), SRQ {service request), REN
{remote enable}, E1Q (end or indentify}.

The 8170A uses ali lines except ECL. Terminations, logic
levels and pinouts are described in Section 1. In this manual,
bus information will generally be restricted to 8170A speci-
fies, for this reason, the handshake lines will not be dis-
cussed and the control lines will onty be mentioned in

connection Wif?} 8170A activity. Permissible codes are

3-7
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presented in Table 3--3. For more bus information, refer
to the condensed description in HP publication 59401~
90030 and to IEEE Standard 488.

360 To use the 8170A on the bus, remote control
must be implemented. This is done by setting the REN line
triee, A return to tocal control can be made manually
{LOCAL button), by sending the command GTL (go to
focal}, or by setting REN false,

3-61 Addressing the 8170A

3--62 Talk and listen addresses are transmitted by

the system controtler over the data bus with the ATN tline
true. When an instrument recognizes its address, it will
adopt the appropriate bus mode, The 8170A has two sets
of address selectors, one for the keyboard made and the
other for the Data Mode. They are situated on the rear
panel, and their possible settings are summarized in Table
3—2. When allocating addresses, make sure all selectors in
the system have a unique setting. Supplied accessory 7120—
6853 peel-off HP-IB labeis provide a convenient record,

see Figure 3—11.

HP Fart No. 7120 — 6853

Example with
addresses in ASCHl

Exampie based
on 9825A practice

K = Keyboard Mode, I = Data Mode

Figure 3—11. HP-1B Address Labels

3—-63 For operation in Talk only, it is immaterial
what setting the A1 to AB selectors have. Important is,
that the appropriate 8170A TALK ONLY selector be set
to 1, and that the listener {printer, punch) be set to "Listen
Only’. Note that, first and last addresses must be defined
on front panel or remotely in keyboard mode.

3-8
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3-64 When the 8170A is addressed, REMOTE
LISTEN or TALK or REMOTE TALK will appear in the
display (REMOTE TALK appears if the 8170A was pre-
viously listen addressed}. Front panel operations are pro-
tected against interruption from the HP-1B. Thus, if a
manually-invoked operation is in progress, the 81704 will
not respond to the talk or listen address until that operation
is completed.

Table 3-2. Available HP-1B Addresses

Data bus Address in
{DIO tines} ASCH 81704
Factory
Selectable Settings/
B76 54321 Talk {isten Comments
071 ¢ 200000 @ Space
0T ¢ 96001 A !
OTL 0460110 a
0T L 0CooGt1 C #
0T L 00100 D S
0T L 00tTO0¢1 E %
GTL 001149 P &
cT it} foo11e G : Keyboard Mode
0TL c1000 H {
07 L c1o08t H }
074 01010 J :
07 ¢ 91011 K +
0T L 01100 L
oTL 01101 M -
0T L 011190 N .
0T L 01111 0 /
0T L 109000 P G
CTL 1000t e} 1
CTLE 100140 R 2
CTL 10011 3 3
OTL 10100 H 4
oTi|[1o101 U 5 Usuaily cen-
0F L 10110 v 6 troller address
07 L P90ttt W 7
oTL 11000 X 8
OT L 13001 Y 9
0T L 110140 Z :
OTL| [T 0711 [ ; Data Mode
GCTL 1171060 A\ <
6TL] 11101 ]
GTL 11110 A >
CTLE[TTT11 - ? Forbidden set-
| ting 1 UNT, UNL
"EmC| A
(=R | A2
A3 One of two rear panel
:g o8 Keyboars sote 1 shown.
AN
ONLY

. = 1 for listen address, 0 for talk address.
T = 1 for talk address, O for listen address.
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365 HP-iB Keyboard Mode
366 Listen

367 The syntax is identical to that used via the
keyboard. The program codes are mnemonics of the
front panel inscription or the inscriptions themselves.
Refer to Figure 3—1.

368 in addition to First and Last Addresses
{FAD, LADY, Start Address {(5AD) and End Address (EAD)
are programmable. SAD and EAD are limits for memory
reporting in Keyboard Talk and Data Talk modes. These
are distinct from FAD and LAD which are the limits for
the front panel output data {& 3—13). SAD also defines
the first Icoation for data read into the 8170A in the
Data Listen mode. SAD increments as data is loaded/
reported so that, if a data transmission is interrupted,

it can be automatically resumed at the next address.

tr the Talk Only modes, FAD and LAD provide the
limits for loading and reporting.

3-69 The following examples ilustrate some typical
program steps. The Model 8828A Desktop Computer with
HP-1B interface Mode! 98034A is used as system controtfler,
Fri the examples, the 9B034A]s address is assumed 1o be 7,
thus the address of an instrument on the HP-I1B is 74X
where XX is the decimal equivalent of the five least signi-
ficant bits of the bus address. As 8170A address selector
settings of 00111 and 11011 {decimal 7, 27} are assumed,
the 9825A address codes are 707 and 727 respectively. Talk
or listen addresses {more specifically, bits § and 7 of the
HP-1B address) are automatically specified by the kind of
statement governing the 3828A's activity, e.g., the state-
ment red 707 telis the 8825A to read from the bus and tells
the 8170A 10 talk {in keyboard) mode; the statement wrt
707 tells the 9825A to output to the bus and tells the
8170A to listen {in keyboard mode}. Similarly rdb 727

and wrb 727 for the data mode talk and listen addresses,

3-70 Selection of operating mode and codes for
address and data. The following example programs 8-bit
bus, int addr mode, auto cycle, TTL cutput fevel, 20--200
Hz int clock, decimat addr code, hexadecimal data code:

wrt 707, “DO8 INT AUT TTL CM5 ADR DEC DAT HEX"

The string within the quotes represents the actual ASCH
characters transmitted over the bus. The spaces have been
inserted for optical clarity and may be omitted or re-

Programming

placed by ASCH NUL if desired; any number of such
characters may be inserted. Smal! letters may be used
instead of capitals.

3-71 SADV/EAD entry, e.g.:
wrt 707, "SAD, 0, ent ead, 12, ent”’

Spacels} hetween ent and ead optional. Commas inside
the string may be replaced by any sign in ASCH column
C10{=.17? + — etc.) except space.

372 Bata entry, e.g.:

wrt 707, "adr, 8, dat, 12, ent, 34, ent, 56,
ent, 78, ent, %a, ent”

where data is stored at consecutive iocations from
address 6,

3-73 Short-form entry. The line length may be
shortened by making the following substitution:

iong form Short form
,ent A

,ent, ;

Thus the data entry line reduces to:

wrt 707, "adr, 8, dat, 12; 34; 56; 78; 9a;,"
SAD/EAD entry becomes:

wrt 707, “'sad, 0; , ead, 12;,"

The following example combines SAD and data entry:
wrt 707, "sad, 10, dat, 12; 34; 4e; 74; 68;, . Where
data is loaded consecutively from start address 10,

3-74 Data entry: coding. The format (over the bus)
of the data entry is the chosen code (HEX, OCT, BIN}
translated digit-by-digit into ASCIL The following examples
ilhustrate the different codes.

Evata formatting example, 8-bit word selected:

Desired bitpattern 1 1 1 7 1 1 1 0 (= 376 OCT,

FE HEX)
ASCH string: BIT D7 BIT DO
L 378, L. ... e {if OCT pro-
- i grammed)
N - (if HEX pro-
grammed)
SO I I I I ¢ {if BIN pro-
gramimed)}

3-9
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[rata formatting example, 16-bit word selected:

Desired bit pattern 0001000100010001 { = 010421 OCT,

1111 HEX)
ASCI string: BIT D15 BIT DO
el 010421 ..o {if OCT pro-
grammed)
R I B I - (if HEX pro-
grammed}
..., 0001000100G1000%; ... (if BIN pro-
grammed)

Initiat zeroes may be omitted.

378 tising the Card Reader

3-76 General instructions for using the Card

Reader 15263A are contained in its manual, The following
marked card example itlustrates a combined SAD and

data entry:

wrt 707, "SAD,7,DAT,12;:34;4¢;,"”
“g1i0A staonao A

TR e F T - FRASE LI

“L | its 18, Tisten addrass for keyboard mode.
Bit 9 pulls ATN low,

o pw

—~

-

1 Y to locstion 7
2}~00¢ 1o

g }-to lecation 8

4 }—m tocation 9

Untistan

378 if data is given incorrectly, the 8170A
will issue a Service Request, display SRQ and
remain in its previous operating condition. To obtain the
errar code, the system controller must serial poll and
arrange to store the response e.g. (for the 9825A):

rds (707} - A.

One of the followingcodes will then be transferred from
the 8170A to (in this example) the 9826A's A register:

3-10
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HP-IB D10 Lines 9825A

87654321 A register Meaning

01000000 64 Address error (keyboard

) Mode addr - Data Mode

addr}

01000001 65 Status error (Syntax
error in tdle state
hecomes status errorin
Active or Break states)

0100G010 66 Mnemonic error

01000011 67 Syntax error

g1000C10¢ 68 ATN timing error

379 Talk

3-80 Talk addressing the 8170A {in the absence

of a service request) causes the memory contents from

SAD to EAD to appear on the bus. The format of the

data for each location is the chosen code {HEX, OCT,

BiN} translated digit-by-digit into ASCII. Most-significant-
byte leads. There are no separators, The last location {LAD}
is terminated by CRLF.

Example: HEX code selected, 8-bit word selected, data
incrementing from 9 at SAD to FB at EAD

Bit pattern at SAD 00001001 { = 9 HEX},

bit pattern at EAD 1_? 111001 { = FB HEX)

ASCII string transmitted over bus:

COCACBOCODOF 10 v FOFAFBCRLF

Example: OCT code selected, 16-bit word selected
Bit pattern at SAD G000 GGOGC 0001 0001 {= 21 OCT),
bit pattern at EAD G001 0001 G001 0001 {= 10421 OCT]},
ASCI string transmitted over bus:
000021 ---eornmmimesrammmeronmcune 010421 CRLF

A program to read out the memory contents after data
storing would typically be organized somewhat as the
following example:

wrt 707,"sad, 0;,dat, 0; 1; 2; 3; 4;,ead, 3;, "
< Define buffer for 8170A data >
red 707, < read-in and store routine >
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MNote that, SAD is incremented as each memory location

is transmitted. Consequently, if the 8170A is de-addressed
then re-addressed, the data transmission will be interrupted

and then continued from where it left off. SAD must be
redefined if the data is to be transmitted in a single string.

381 Talk Oniy

382 The 8170A transmits memory content be-
tween FAD and LAD {as opposed to SAD EAD in bus-
addressed talk).

Example: HEX code selected, 8-bit word selected, data
ingrementing from 9 at FAD to FB at LAD

Bit pattern at FAD 00001001 {= 9 HEX),
bit pattern at LAD 11111001 (= FE HEX)
ASCH string transmitted over bus:

CRLF ~~———to ensure print head
is at feft margin.

09CRLF
OACRLF
OBCRLF
ODCRLF
QECRLF
OFCRLF
T0CRLF

FOCRLF

FACRLF

FBCRLF

CRLF —— second CRLF to
separate consecutive
print outs.

3-83 HP-IB Data Mode
384 Listen

3-856 Data is taken from the bus and filed in SAD
up. Each word on the HP-IB represents a binary byte. If

16-bit word is selected on the 8170A, high-order byte is

transmitted first. The following program, which defines

the SAD as 41 in the keyboard mode, then louds a data

string from this address on, is typical:

wrt 707, “sad, 41;,”  Note: Keyboard Mode
address.

wrb 727, < binary string >  Note: Data
Mode address.

Programming

If the controller must fetch or generate more data before
the field is complete, the 8170A should be de-addressed
while the controller attends to these tasks. To complete

the field, the 8170A should be re-addressed and the data
transmission continued from the word {or hyte, if 16-bit
word is selected) at which the transmission was interrupted.

3-88 Using the Card Reader

3-87 General instructions for using the Card Reader
15263A are contained in its manual, The following marked
card example is based on the program in the previous
paragraph. .

Bits 1B, Hister: address for keyhourd mode.
Bit § puils ATN low,

B OB

Lintisten

1.isten address for dats mode. Bit 9 pulis ATN low.
to location 41

1o tocation 42

te focation 43

to tocation 44

to focation 48

=+ i to focation 46 Binary data
10 fotation 47

1o loeation 48

= | 10 location 48

to location 50

to looation 51

Uniisten

3-88 Error Messages

3-89 Same as in Keyboard Mode (but use Data
Mode talk address).

3-890 Talk and Talk Only

3-91 Data is output in binary {same format as in
Listen) between SAD/EAD (talk) or FAD/LAD {talk
only). Note that, SAD is incremented as words are trans-
mitted. Consequently, if the 8T170A is de-addressed then
re-addressed, the data transmission will be interrupted
and then continued from where it left off. | the entire
data is to be transmitted in a single string, SAD must be
redefined.

3-82 Code Assignments

3-93 Refer to Table 3—-3.
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Table 3—3. HP-iB Code Assignments (ASCI1) for the 8170A

APPLIES ONLY iIN COMMAND MODE (ATN TRUE)

SAME 1
INTERPRETATION

THESE CHARACTERS CAUSE SRQ

SAME :
INTERPRETATION

THESE CHARACTERS ARE IGNORED
HEe-1B 7 0 0
DATA 6 o 0
LINES 5 o) H
4l3iz[1] 0
olojolo| o | wui L oLE
alojo[1] 1 SOM | oer
Gloj1]o0 2 STX oez
ofoli[1]| 3 ETX 0G3
ol1io|ol 4 ECT DC4
0j1:10}1 5 ENG NAK
ol1iilo]| s ACK SYN
of1{1y1]| 7 BEL ETE
1iojolo| 8 BS CAN
tjolof1] 9 HT EnA
110l1]0f 10 | LF SuB
tlof1l1: 1t | vt ESC
1)tiojo} 12 | FE £S
ililol1] 13 | c¢r G5
1l¢l1|0f 14 | SO RS
si1]10 18 | s us
384 RS 232C PROGRAMMING 3-56 Status Message
INSTRUCTIONS
3--97 Data bus (8/16 bit), address code and data
code are displayed on the screen when the terminal’'s R
3-95 The following 8170A activities can be directed key is pressed:
from a data terminal using this interface:
status message, 8170A ready for new
memory examination, l command.
memory change, @ R CRLF Operator presses R key.

. 8170A gives CRLF and
8 HEX, HEX CRLF - then data terminated by

Mote: The 8170A is wired as a DCE {Data Communication ] CRLF.
Equipment), E1A Std RS 232C/CCITT V.24, Data code.

¢ Bddress code.

memaory listing

The bus lines used, terminations, logic levels and pinouts

are described in Section |1, Front panel operations are pro- Word length.
tected against interruption from the RS 232C. Thus, if a

manualtly-inveked operation is in progress, the 8170A will

not respond to a data terminal until that operation is @ 8170A again ready
completed. for new command.

312
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MNote: Underlined characters are entered by operator on
the terminal keyboard. They are accepted by the B170A
and are then returned to the terminal for display (full
duplex). Characters not underlined originate from the
8170A. The underline does not appear on the display.

3-98 Memory Examination and Change

3-890 A memaory location can be examined by
entering M and the required address at the terminal:

@ M CRLF  Operator presses M, 8170A
gives CRLF.
123 1F Qperator types 12 3.8170A

responds with two spaces,
foilowed by address 12 3's
data followed by two spaces.

From this point, the operator may:
end operation {. key),
go on to next address (CR},
or change the data.

For example

123 1F 6A Operator changes address
123 data to 6 A.
System automatically
goes to next address.

124 AA 1 CR Operator changes data
T from AA to 01. CR
signals that there is no
further data entry. Line
is overwritten with com-
ptete data. System goes
10 next address.

125 06 CR No change to data.
System goes to next
address.

126 DC . Operation ends.

@

Leading zeroes need not be entered by the operator.

{n the case of an address, the line is overwritten with a
space for each omitted leading zero — the digits conse-
quently occupy the vertical column appropriate to its
weighting. With data, the omitted leading zeroes are re-

generated. In the above example {address 124, data change

from AA to 01} the overwriiten line would appear as:
124 AA 01

Programming

When 110 baud is selected (for teleprinter}, the 8170A’s
control logic automatically causes a new line to be
generated instead of overwriting.

3—-100 Memory Listing

3—101 A dialog to define start and end of the list is
called up using the P key:

@ B

STARTADDR.: 104 8170A demands the
start address. Be-
cause, in this example,
the address is incom-
plete {only 2 digits},
the operator inserts
a space (&) after the
address

STOPADDR .:16A 8170A demands
stop address.

10 1 F Display of address
] and corresponding
[ 2 E data follows auto-
12 1p matically. Space is
transmitted instead
of initiat zeroes.
Double space be-
tween address and
. data, CRLF follows
1689 7 8 each data.

16 A A F Read-out terminates at stop
address.
8170A again ready
@ for a new command.

The listing may be discontinued at any time by pressing
the terminal’s space bar. Pressing a second time allows
the list to continue from where it left off. The terminal’s
period {.} key can be used o terminate the listing before
the stop address is reached.

3-102 Having discontinued the fisting, a line may be
changed by pressing the terminal’s M key and writing

new data. Subsequently, the M operation may be dis-
continued and the listing continued by pressing the period
{.) key.

313
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SECTION IV
FUNCTION TESTS

Model 8170A
4--1 INTRODUCTION
4-2 The procedures in this section test the in-

strument using the specifications of Table 1-2 as
standards. All tests can be performed without access
to the interior of the instrument.

4-3 EQUIPMENT REQUIRED

4—4 Equipment reguired for the function tests

is listed in Table 1—7 Recommended Test Equipment.
Any equipment that satisfies the critical specifications
given in the table may be substituted for the recommended
modei{s}.

45 TEST RECORD

46 Results of the function tests may be tabula-
ted on the test procedures. Test results recorded at in-
coming inspection can be used for comparison in periodic
maintenance, troubleshooting, and after repairs or adjust-
ments.

4-7 FUNCTION TESTS

4-8 The function tests given in this section are
suitable for incoming inspection, froubieshooting, or pre-
ventive maintenance. During any function test, all
shields and connecting hardware must be in place. The
tests are designed to verify the published instrument
specifications. Perform the tests in the order given and
record the data in the data spaces provided at the end of
each procedure.

4-9 Each test is arranged so that the specification

is written as it appears in Table 1—2. Next, a description

of the test and any special instructions or problem areas
are included. Each test that requires test equipment has a
setup drawing and a list of the required equipment. The
initial steps of each procedure give control settings required
for that particular test.



https://www.manualsplus.com/

Function Tesis fModel 8170A

FUNCTION TESTS

410 DATA OUTPUT FUNCTION TEST
SPECIFICATION

Data pods provide 16 output lines {Model 15455A DO to D7, Mode! 15456A D8 to D15}, pos/neg true selectable on rear
panel, Data generation in ascending address sequence from First to Last Address.

SCOPE

8170~ 1BAEEA P15
:———] b SCOFE
TRIG oUT pisn .
@ Q00CQ l 154054 D7 PROBE A
st — : ~wzm
86

“w\\

BMC CABLE AY

Figure 4—1, Test Setup for Data Qutput Function Test

EQUIPMENT

Oscilloscope with probe
BNC cable assembly, 61 cm

PROCEDURE
1. Connect the equipment as shown in Figure 41,

2. Set the 8170A as follows:

BATABUS ... ... .. L. 16 BIT
ADDRMODE  ............... INT
CYCLE ... .. AUTO
CGUTPUT LEVEL .. ... ... ... .. TFL
CLOCKMODE  ............. INTERNAL .2 MHz — 20 kHz
Vernier .. ... ... ... ... .. CCW
DATA {required) . ............ Hi
ADDRCODE ... . ........... HEX
3. {oad:
F-ADDR ... .. . zero
TADDR ... o zero
L-ADDR . 7FF

4--2
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FUNCTION TESTS

4, Set memory (all ones), see § 3—30.
5. Press START kevy.
6. Adijust oscilioscope so that two TRIG OUT pulses are displayed on the A trace.

7. Check each data line {pod outputs DO to D15} in turn with the scope probe. A continuous
high level should be displayed by the B 1raCe ... senesees s v YES/NO

NOTE: If any bit is incorrect, a narrow negative pulse will be observed. To find the address of the
faulty bit:

connect data line concerned to BREAK N,

set DATA switch to LO.

The. faulty bit stops data generation and its address is then one less then that displayed. Disconnect
BREAK IN, Return DATA switch to Hi. Press START key.

8.  Reset memory {all zeroes), see § 3—30.

9.  Check each data line {pod outputs DO to D15} in turn with the scope probe. A continuous low
level should be displayed by the B 1raCe .t osi e etiss s s ste it cean sesssrsnmrren . YES/NO

NOTE: if any bit is incorrect, a narrow positive pulse will be observed. To find the address of the faulty
bit, connect the data line concerned to BREAK {N. The faulty bit stops data generation and its address
is then one less than that displayed. Disconnect BREAK IN, Press START key.

10. Press the STOP key.

11. Check each data line {pod outputs DO to D15} in turn with the scope probe to verify 3-state
{+1.4 V, high IMPEHANCE} oviecier e cievecrrr s s rr e s s e v e s srarrssssbras e es neesat e sanesa et essrenn steentnnsenreen YES/NO
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411 EXTERNAL ADDRESS AND DAV FUNCTION TEST

SPECIFICATION

Data generation follows external address and enable signals. DAV generated at each new address, pos/neg true
selectable on rear panel. 12 address lines (positive true) AO to AQ via Address Input Pod Model 15453A; A10, At
and DAV via Control Pod Model 15454A, Enable signals (EN1T, EN2 via Control Pod; EN3, EN4 via rear panel)
pos/neg true/don’t care selectable.

DESCRIPTION

This test verifies that the displayed address corresponds to the applied external address. DAV and the 8170A
selector lines EN1—4 are then mutually checked using static logic levels.

8170A 154640

At
A0

A

MEAE Gy

Eif

o 00000 et

A0

Figure 4—2. Test Setup for External Address Test

EQUIPMENT

Figure 42 Figure 4—3

none Oscilioscope with probe
PROCEDURE

1. Connect the 81704 and pods as shown in Figurs 4-2.

2. Set the 8170A as follows:

DATABUS .. .. . o 8 BIT
ADDRMQDE .. ............. EXT
OUTPUT LEVEL ............. TTL
SET ... CwW
DATA (rearpanel)  ........... Hi
ENT to EN4 (rear panel} . ...... OFF
DAV (rearpanel) ............. Hi

3. Press ADDR then DEC keys. Verify that DEC appears in the address display window.,

4, Press START key.
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5. In turn, connect each address line 1o the MEAS test point on the front panel. Verify the displayed
address:
Mddress line connected Address display YES/NO
to MEAS DEC
15453A
AD o001,
A 000 2.
A2 0o004.
A3 0008 ... . .. v i
A4 D016 ... i
A D 0032..... .0 e
AG 00864 ..., . e
AT 6128.
A8 0256.
A9 0b512.
15454A
A 10 1024..
11 2048..
TO LOGIC
PROBE
CONNECTOR SCOPE
8176A / 154544
ENy ™
]
] : DAV bee
b - SCOPE o il
PROBE

Figure 4—3. Test Setup for DAV/EN Function Test

8. Connect the equipment as shown in Figure 43,
7. Set EN 1 switeh (rear panel} to H!, verify that DAV line is in tri-state ...oviiinien oo YES / NO

8. Apply +5 V from LOGIC PROBE connector {rear panel) to the EN1 line {Control Pod}.
Verify DAY HINE 1§ FOW 1oviireriererrvrmeeerersss i eeieatmie st srarassssaesss et amssassnessssssssnsarinisrassnrasss YES/NO

9. Set EN1 switch to LO, Verify DAV line is m I - 1 - T PSRN YES/NC
10. Remove ENT line from LOGIC PROBE connector. Verify DAV line is low  ..ccoveveeneeennn. YES/NO
1. Set EN1 switch to OFF.

12. Repeat steps 7 to 11 for EN2, EN3 and EN4 {EN3, EN4 lines on rear panel) .............. YES/NO

13.  Set DAV switch {rear panel} to LO. Repeat steps 7—10, verify DAV line goes high in
Rt s R < 12 o 10 O OO OO U S IUROPRPPA YES/NO
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4—12 EXT CLOCK AND STATE FUNCTION TEST

SPECIFICATION

External Clock dc to 2 MHz.

Operating states:
Idie: permits entry of address, data and operating parameters, Data and DAV in tri-state,.
ACS low, BRS high.
Active: continuous data output, ACS high, BRS high.

Break: static data output, ACS low, BRS low.
fnput characteristics: high level 2 + 2.0 V , low level < + 0.8 V, min width {at + 1.3 V) 40 ns.

SCOPE

BI70A 154544

| ACS ""—L—-——-
TRIB - BRS - B EXT
ouT = | TRIG
— Y
=.0000@ SCOPE
—— — PROBES p— ~m
5Gi2
FEEDTHROUGH

PULSE GENERATOR

O OUTPUY

Figure 4-4. Test Setup for Ext Clock and State Function Test

EQUIPMENT
Pulse generator
Oscilloscope with 2 probes

BNC cable assembly, 30 cm
BMNC cable assembly, 61 cm

PROCEDURE

1. Connect the equipment as shown in Figure 4—4.
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2. Set the 8170A as follows:

DATABUS . ................ g8IT
ADDR MODE . ... ... ... .. ... INT
CYCLE ... . i AUTO
OUTPUT LEVEL .. ..... .. ... TTL
CLOCK MODE ... ........... EXT
3. l.oad;
F-ADDR .. e e Zero
T-ADDR ... o oo Zero
E-ADDBR e zZero

4, Press START key.

5. Set pulse generator for a 2 V pulse, width 2 40 ns, and apply to CLOCK IN. Verify

TRIG GUT DUISES rereieiieeressisirrerisssnrassrrarrsnssrasserassirmrsessasesasmasssrmcessassssaceraaseesasenmerste e snss YES/NO
6.  Transfer pulse generator connection from CLOCK IN to STOP IN. Verify that 8170A goes to

Idle state and that ADDRESS and DATA value displays are blanked ..ooovverrvieiiniricnene YES/NO

Verify ACS 1ow, BRS RIgR oo irscecin s srnrs s esdner e nis s nersasnnassnssesssnnasasasasreens YES/NO

7. Transfer puise generator from STOP IN to START IN
Verify that the 8170A goss to Active State. Verify ACS high, BRS high ......ccoiiiinnnn YES/NO

8. Transfer pulse generator from START IN 1o BREAIC IN. Verify that the 8170A goes
TO BIEAK SEATE ooveeeeeieevec v ctieriit s ccet vt et e sttt e s e es s e s e b e e e Tr e e e e R b e e e s baneaaesran s e et anns YES/NOQ

Verify ACS low, BRS [OW iiviciiiciincvaiirscrrarennrsienniesse e s reerereb e naernt e rar e et ins YES/NO

47
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413

SPECIFICATION

ADDRESS OUTPUT (OPTION 002) FUNCTION TEST

Data generation in ascending address sequence from First to Last Address. Option 002 Address Output Pod
Model 15452A provides 10 address autput lines, AQ to A9, positive true. 3-state capability.

EQUHPMENT

PROCEDURE

SCCPE

g170A

HIE

e Ay
w 00000 154524 A0 |

Voo o SCOPE e
PROBES

A

Figure 4—5. Test Setup for Address Output Function Test

Oscifloscope with 2 probes.

1.

2.

Connect equipment as shown in Figure 4—5,

Set the B170A as foliows:

DATABUS . ................ 8 BIT

ADDBRMODE ............... INT

CYCLE ... ... ... ... ... .. AUTO

OUTPUT LEVEL ............. TTL

CLOCK MODE . ............ INTERNAL 2 M - 2 M
Vernier . .............. CCw

ADDRCODE . .............. HEX

Load:

F-ADDR ... . . o Zero

L-ADDR ... ... e 3FF

Press START key.

Start with A0 and A1 lines connected to the scope’s A and B channels.
Change connections so that lines A1, A2 ther A2, A3 and so-0n are displayed.

Verify that the frequency doubles between adjacent liNES .oveevivceeieerorevstsisniennens

YES/NO
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SECTIONV
ADJUSTMENTS

Model 8170A
5—-1 INTRODUCTION
-2 This section describes the adjustments which

wilt return the instrument to peak operating condition
after repairs are completed.

5—3 SAFETY CONSIDERATIONS

54 Although this instrument has been designed in
accordance with international safety standards, this
manual contains information, cautions, and warnings which
must be followed to ensure safe' operation and to retain
the instrument in safe condition (see Sections 11 and 111).
Service and adjustments should be performed only by
gualified service personnel. Safety checks are presented

in Section V1il,

Any interruption of the protective (grounding) conductor
{inside or outside the instrument} or disconnection of the
protective earth terminal is likely to make the instrument
dangerous. Intentional interruption is prohibited.

5-5 Any adjustment, maintenance, and repair of
the opened instrument with voltage applied should be
avoided as much as possible, and, when inevitable, should
be carried out only by a skilled person who is aware of the
hazard involved,

5—6 Capacitors inside the instrument may still be
charged even if the instrument has been disconnected
from its source of supply.

5-7 Make sure that only fuses with the required
rated current and of the specified type (normal blow, time
delay, etc.) are used for replacement. The use of repaired
fuses and the shortcircuiting of fuseholders must be avoided,

58 Whenever it is likely that the protection offered
by fuses has been impaired, the instrument must be made
inoperative and secured against any unintended operation.

Adjustments described herein are performed with power
supplied to the instrument while protective covers are re-
moved. Energy available at many points may, if contacted,
result in personal infury.

5-9 EQUIPMENT REQUIRED

5-10 The test equipment required for the ad-
justment procedures is listed in Table 1—1, Recom-
mended Test Equipment, The critical specifications
of substitute test instruments must meet or excesd
the standards listed in the tabie if the instrument is
to meet the standards set forth in Table 12,
Specifications.

5-11 ADJUSTMENT FROCEDURE

512 Altow a 15-minute warm-up time before
starting the adjustments. During adjustments, keep

the covers in place as far as is possible so that the
instrument’s temperature remains steady. Refer to
Figure 61 for removal of top cover and assembly locat-
ion; all other covers should remain fitted.
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5-13

EQUIPMENT

PROCEDURE

Model 8170A

POWER SUPPLY ADJUSTMENT

DVM

2.5 ohm, 10 W resistor
Extender boards

9.

Connect the Control, Address Input and both Data Pods to the 8170A.

Set the 8170A as follows:

DATABUS ................. 16 BIT

ADDRMODE ... ...... .. ..., INT

CYCLE ... . . AUTO

OUTPUT LEVEL ............. VAR
SET ... e, Ccw

CLOCKMCDE ............... INTERNAL 2 MHz — .2 MHz
Vernier .., ... ... 0. CCw

ADDRCODE ................. HEX

Set memory (all ones), see & 3—30.

Press START key.

Set A7R3 (see Service Sheet 7) CW.

Adjust A7R14 for a DVM reading of + 5.00 V at the + 5 V testpoint.
Connect the 2.5 Ohm resistor between the + b V testpoint and chassis.

Set the max. current limit by rotating A7R3 slowly CCW until the voltage at the
+ B V testpoint just begins to decrease.

Remove the resistor.

10. Check and adjust the following voltages:

Location | Testpoint Adjust Result
+ 0.6V ATR17 + 069V to+ 061V
-3V ATR21 — 297 Vio—-303V
AT +12V - +11.94 Vto+ 12,06 V
- 12V - —11.84 Vo - 1206V
Front MEAS SET + 180V
panel
Data pod ! any data line ATR16 + 15.0 V {VAR selected}
ATR40 + 475 V {TTL selected)
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5—14 CLOCK RATE ADJUSTMENT

EQUIPMENT

Counter
Extender boards

PROCEDURE

1. Set the 8170A as follows:

DATABUS ... ... ... . ..., 8 BIT

ADDRESS MODE . ............ INT

CYCLE ... ... i, AUTC

CLOCKMODE ............... INTERNAL 2 MHz — .2 MHz
Vernier .. .. ... ... .. CCW

DAV DELAY {rear panel) ....... MIN

2, Press START key.

3. Connect high impedance counter to A4TP1 and check frequency 2 2.1 MHz.

4. Turn vernier CW and adjust A4R 14 for a counter reading of 175 kHz to 188 kHz.

5. Check that the frequencies at.the extremities of each range extend at least as far as the nominal.

6.  Select lowest frequency range {200 Hz — 20 Hz) and set vernier CW. Verify that ADDRESS
and DATA value displays operate.

7. Slowly increase frequency and check that the displays blank at approx 25 Hz.
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5-15 EXT START ADJUSTMENT

EQUIPMENT

Oscilloscope with probe

Pulse generator

50 Ohm feedthrough termination
BNC cabtle assembly, 30 cm
Extender boards

PROCEDURE

1. Set 8170A as follows:

DATABUS ................. 8 BIT

ADDRMODE. ... ... ... ........ INT

CYCLE ... ... .. SINGLE

CLOCKMODE ........ ....... INTERNAL 2 Mz ~ .2 MHz
Vernier . ... ..o CCwW

ADDRCODE .............. ... DEC

DAV DELAY (rear panel} ....... MIN

2. L oad :

F-ADDR .. ... ... ... ... ..... zero

T-ADDR . ... . . 7]

LADDR . 10

3. Apply a 2 V pulse {width = 40 ns, approx 10 kHz rep rate) to START IN via the 50-chm
feedthrough.

4, Connect oscilloscope to A4TP1 with probe and adjust A4R 15 for B4% duty cycle.

e G Yy s Gy B
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SECTION Vi
REPLACEABLE PARTS

G—1 INTRODUCTION

6--2 This section contains information for ordering
parts. Table 6—1 lists abbreviations used in the parts lists

and eisewhere in the manual, Table 6—2 lists all replace-
able parts in reference designator order.

63 ABBREVIATIONS

6—4 Table 61 lists abbreviations used in the parts

lists, schematics and elsewhere in the manual. In some
cases two forms of the abbreviation are used, one &l in
capital letters, and one partial or no capitals. This oceurs
bacause the abbreviations in the parts Hsis are always all
capitals. However, in the schematics and other parts of
the manual, the same abbreviations may have upper and
lower case letters.

65 REPLACEABLE PARTS

6—86 Table 6—2 is the list of replaceable parts and
is organised as follows:

& Mainframe (chassis) parts in alphanumerical
order by reference designation.

b. Electrical assemblies and their compaonents in
alpha-numerical order by reference designation.

Reference designators are of the form ABR9 i.e. resistor
9 on assembly 5.

6-7 The information given for each part consists
of the following:

a. The Hewlett-Packard part number.
b. The description of the part.

6~8 ORDERING INFORMATION

6-9 To order a part listed in the repiaceable parts
table, quote the Hewlett-Packard part number, indicate
the guantity required, and address the order to the
nearest Mewleti-Packard office (list of Sales/Service
offices at the rear of this manual).

610 To order a part that is not listed in the re-
placeable parts table, include the instrument modet num-
ber, instrument serial number, the description and
function of the part, and the number of parts required,
address the order 1o the nearest Hewlett-Packard office.
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Replaceable Parts Model 8170A
Table 6—1. Reference Designators and Abbreviations
REFERENCE DESIGNATIONS
Ao assembly E .. misceltanecus P . .. . electrical connector VR .. .. voltage regulator;
AT . . .attenuator; isofator; electrical part {rmovable portion}; nreakdown diode
termination F oo fuse plug W . ... cable; transmission
B ......... fan; motor FL .. ... ...... filter O ... transistar: SCH; path: wire
BT ... .. ... battery E o 2 hardware triode thyristor Mo socket
Cov capacitor HY ..o circulator BR.... ... ... resistor ¥ . ... crystal unit {piezo-
L coupier J . . . . electrical connector o i thermistor electric or quartz}
CR ,.,..... diode; diode {stationary portion}; S L switeh Z .. .. tuned cavity; tuned
thyristor, varactor jack T . ....... . .transformer circuit
pC , . . directional coupier b o - terminal board
oL ... detay line E relay TC ... ... thermocouple
Ds ... annunciator; caoil; inductor TP . . . . test point
signaiing device M. maeter [ integrated circuit;
{audible ar visuat}; MP L miscellanesus microcircuit
lamp; LED machanical part VoL, aiectron tube
ABBREVIATIONS
AL ampere CW . . .. continuous wave h oo e hour MET OX . . . metallic oxide
ac . . . . alternating current oW ctockwise HET .. ..... heterodyne MF . . . medium frequency;
ACCESS . ., .. . accassory e L L. . centimeter HEX ... . ... hexagonat microfarad {used in
ADS L L, adjustrment B/a. .. digital-ro-analog HE ... head parts ist)
A/D. L, analog-to-digital a8 oo decibel HOW .. .. hardware MFR | ., .. manufasturer
AF ., ..,  audio fregquency d8m ., . . decibel referred HF . . ... high frequency mg - .. oo milligram
AFC . . ... .. automatic to 1 mW HG .. ... .. .. mercury MEzx L. megahertz
frequency conirol de. ... L., direct currant i 1 high mH ... millihenry
AGC .. ... auromatic gain deg . . degree (temperature (2] Hewlett-Packard mho .. ... ... mho
controd intervai or difference) HPF, ... .. high pass filter MIN L minimum
AL ... aluminum ..% . . . degree (piane angie) HR ...... hour {used in min. ... L. minute {tirme)
AELC ... . automatic tevel eC oL degree Celsius parts Hist) T minute (plane
controb {centigrade) HY . ... . high voltage angle)
AM . . . arplitude modula- ©F . .. . degree Fahrenheit Hr ... .. .. Hertz MINAT, ., ., ... miniatiire
tion oK L. degree Keivin tC. .., . inisgrated clreuit MM e miltimeter
AMPL ., L. amplifiar DERPC . . deposited carbon 20 inside diameter MOD . ... ... rmodulator
APC ., . . ., automatic phase DET . ... .... detector R NN intermediate MOM ., .. ... momentary
control diam . .. ... .. diameter frequency MOS L L. metal-oxide
ASSY. . ... ... assemnbly bta | . . diameter {used in IMFG. ., . ... impregnated semiconductor
AUX L. L. auxiliary parts list} L inch MS L. ... millisecond
avg . ... ... average DIFF AMPL . . . differential INCD., ., . .. incandescent MTG . .. ... .. mounting
AWG . ... Amaerican wire ampiifier INCL .. .. ... inctude(s} MTR ... meter {indicating
gauge div . ... division INF Lo input device)
BAL ... ...... baance DFDT ... .. double-pole, ING. .. ... .. insulation mvoLL L miltivols
BCcD L, ... .. binary coded double-throw INT.. ... ..... internal mVac, . ., .. millivoit, ac
decimal DR, ... ... drive KE v vv v kilogram mVde . ..., millivoit, de
BOD ,,...,...... board PSR ., . . double sideband 3 5 - kilahertz mVak . ., millivelt, peak
BECU ... .... beryhium DTL . ... diode transistor €20 kitohm mVpp . . . millivolt, peak-
coppéar logic KV L kilovolt to-peak
BFO , ... beatfrequency DVM ., . . digital voltmeter [ S pound mVrms, . . miltivolt, rms
osciliator FCL . ... emitter coupled L ... .. inductance- mWwW. ..., ... milliwatt
BH ... ..., binder head logic capacitance MUX ..., ... multiplex
BEKDN ..., .. breakdown EMF . . etectromotive force LED . . light-emitting diode MY . mylar
BP ... ...... bandpass EDP . ..., electronic data LF ... ... low frequency e microampere
BPF, ., ., .. bandpass fitter processing EG L e e fong ME. o000, L microfarad
BRS ... ....... brass ELECT. ... .. electrolytic tH Lo left hand MHoC microhenry
BWO |, ., . backward-wave ENCAP, . . .. encapsulated LML L limit Mmho., .. .. .. micromho
oscillator EXT ... ..... externat LIN, ... linear taper {used Hs . . .o ... microsecond
CAL ... ... calibrate F.o...... .. ... farad in parts tist} MV ..o microvelt
cew . . . . counter-ciockwise FET . ... ... fieid-effact L o T linear MWVac . ... .. microvolit, ac
CER . ....... caramie transistor LK WASH , ., . tock washer Uvde . ... .. mierovoit, de
CHAN . .. ... .. channet F/F ... ... flip-fiop 1.0 . .. low;local oscitlator MVp-p . . . microvoit, peak-
em L. ... . centimeter FH .. ... ... flatt head L.OG . . . logarithmic taper to-peak
CMO | . cabinet mount only |13 T = fillister head {used in  parts tist) HVrms . microvolt, rms
COAX . ... .... coaxial FM . freguency modulation log . . ... .. logarithm{ic) MW o microwatt
COEF . ... .. coefficient o front panel LPF, . .. .. {ow pass filter nA L. nanoampere
COM . ... ... common FREQ ... ... frequency LV .o low voitage NC . ... .. no connection
COMP ., .., composition FXD ..o o, fixed m.... .. meter {distanece) N/AC. .. .. normally closed
COMPL ., . ... complete. I e gram mA L. milliampare NE ..., necn
CONN ., , ., ., .. connector GE ........ germaniurm MAX ... ..., maximum NEG . .. ... .. negative
[ o] cadmium plate GHz .., ... .. gigahartz mEE L megohtm nF ... ranofarad
CAT , .. cathode-ray tube Gh v ool giass MEG . . .. meg {109} {used NIFL .. ... .n¢ickel plate
CTL ... . complementary GRD ... .. .. ground{ed) in parts list) NAQ L. nermaity open
transistor logic H. ... ... ... henry MET FLM . . .. metai film NOM .. oL nominal
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Tabie 61, Reference Designators and Abbreviations {cont'd]

Replaceable Parts

NCORwM-. ... .. . nermal

NPN nagative-positive-
negative

NPO . negative-positive
zero {zero tempera-

ture coefficiant}

NBRF& . noY recommended
for field replacement
NSR not separataty

repiaceabie

RS . . ... nanasecond
‘nWwo. ., ... nanowatl
Q8D order by description
0D . . .. outside diameter
OH . o aval head
OP ANMPL . operationat
amplifier
oPT L option
[ asciilator
OX oo oxide
SZ .. e sunce
PR ahm
P .. .. peak {used in parts
Hat)
PAM puise-amplitude
modulation
PC L arinted circuit
PCM pulse-code moduia-
Hon! pulse-count
modutation
PDM . pulse-duration
modutation
pFE oL picofarad
PH BRZ phosphor bronze
PHY L L. Phiilips
PIN . . . . positive-intrinsic-
negative
PINV L peak inverse
valtage
kL. peak
PLO L phase lock
PEC L phase lock
ascitlator
P . . . . phase modulation
PNP. positive-negative.
positive
|54 S part of
PGLY ... .. polystyrene
PORC . porcelain
POS . . positive; position{s)
fused in parts Hst)
POSN L posittan

POT L. potentiometsy St oo silicon
20+ T paak-to-peak SEL. .o situer
PP peak-to-peak {used Sho. .. ... ... .. slide
in parts list) SNR . signai-to-noise ratio
PP puise-position SPOT. . ... singie-pole,
moaduiation double-throw
PREAMPL . . . preamplifier SPG L L spring
P . it
RE. ‘ﬁ"e;;i;fer?s;se reperition SB ... L. - split ring
PAR o pulse repatition SPST . N single-pole,
rate smgle—th_mw o
ps ..., . picosecond 888 single sideband
BT point SST ...... stainiess stael
BTN L L L pulsa-Time ST ... . steel
maodulation sQ ... R squareg
BWAM L L L L. pulse-width SWR . standing-wave ratic
modulation SYNC synchronize
PWV . . peak warking T . . timed {siow-biow fuse]
voitage TA ... tantalum
TC ..o temperature
RC rgsistance-capacitancs compansating
RECT ... ... . rectifier TO ... .. ... timedelay
REF . . reference TERM . . ... .. terminai
REG . regulated TFT thin-film transistor
REPL . replaceable TGL . ... toggle
RE ... .. radio frequency THD ... thread
REI.. ... radic frequency THRU ... through
interference T titanium
RH . round head: right TOL ... ... tolerance
hand
RLC L. resistanca: TRIM .. 0.0 oL trirmmer
inductance- TETR .. .. ... transistor
capacitance TTL . transistor-transistor
RMO . . . rack mount only logic
FMs . . . . root-mean-sguars TV telavision
BRNE ... . round TV television interference
ROM . . read-oniy mamory TWT traveling wave tube
R&P . . rack and panel U, micro (100} {used
BRWWV.. . . . reverse working in parts st}
voltage UF . . . microfarad {used in
s scattering parameter parts list}
$ L. sgcond (time) UHF . ultrahigh frequency
“ second {planeg angie} UNREG ynregulated
SB ... siow-blow {fuse) VoL volt
{used in parts tist} MA L vaoltampere
SCR silicon controlied Vag - e e e voits, ac
rectifier; screw VAR . . variabie
SE ... L. selenium Voo . voitage-controlled
SECT . .. ... .. sgclions oscitiator
SEMICON . . sernicon- Vde ... L0 voits, dc
ductor VDCW | . volts, de, working
SHF ... L. superhigh fre- {usaed in parts list)
quency VIF}) valts, filtered
MULTIPLIERS
Abbreviation Prefix Multiple
T tera 1012
G giga 109
v mega 108
k kita 103
da deka 10
d dect 10 —1
[ centi 10 —2
m mitli 10 3
u micro g ™6
1] nano 1o 9
B pico 10 —12
f temta 10 1B
a atto 1p —18
NOTE

All sbbreviations in the parts list will be in upper-case,

VED variable-frequency
oscitiator

VHE o very-iigh fre-
quency

Vek Lo voits, peak

Vo volts, peak-1o-peak

VMrms ... vOoits, rms

VEWR . voltage standing
wave ratio

VTOD L. L. veltage-tunaed
osciilator

MIVM . L. Vacuum-iube
voltrmetar

VXY L volts, switched

W watt

W e with

WiV . . working inverse
voltage

wWwo L wirewound

W/ O . without

YiG yrtrivm-iron-garnet

Lo oo characteristic

impedance

5--3
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A A T A8 113 i5
i AD REMOTE INTERFACE - _AB CONTROL ; .
7 A8 > A5 TATI6 '
i, 122
Aaw:z FENgt is X
A Al ADDRESS l o ‘
T RE17 TURETL !
A , AZ OPT. 001 RAM 2 A .
‘ ABJS AgI13
[ ey ATY Y
R —————
A . T A9JG 7 \
; . A RAM 1 : .
2815 ’ TAEIT [
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Figure 61, Mainframe Parts

/ |
\ ve 51

| CAUTION

A12 is fragile. Before removing front
panel: Remove all boards A1—-AT,
unpiug A12 from A8,

| CAUTION

COOLING VENTS. MP54 must be
fitted as shown.

N
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REAR
o 5K

B
EXTEMDER ROD PuT

AY TOP
COYER AY-dOFFOR
COVER-SIQE
&
&
A

Replaceabie Parts
L

riANDL

CESCRIPTION
Fuol REAR
KEY wARGE OLVGRY

A3TR PHNP 51 TO39

CAZ  HANDA E-FRUNT
HEAT SINK

CAR
COVER SE0E HNDL
KEY LARGE

REY LARGE

KEY LARu

R-~VAR 5K 20%
R-VAR 10k 15%
XFHR PHR

LOVER

GBAIG-51201

T

R
NEOPRENE

CONDUCTOR AY FLAT FLEX
o

08170-67601

Wi
X
X
X
X

PRLR S
Z

BD AY RN I
Bl AY PROM (EARLIFR
LAMP-INCD FE-~18Y
CONN AY-FRNT 2L
CONM AY-FRENT 2hL
COUNN AY-FRNI PNL
CONN AY-FRNT PNL
CUNN BNG BLKHD
PLER SH L0~24
~<pB KNGB
CUNCENTRIC
L FRONT

MUDELS ONLY)
L-F Q.04TUF 20%

CESCRIPTION

B0 AY Ma

L AY RAM
(OPTION 001 ONIY) -
BY AY SWITCH
Col AY~POMER S
CONN BNC BLKHD
CONN BNE BEKHD
CONN B, BLKAD
(ot GNC BLKHD
CONN PC LZCUNT

FAN

TO~06504
Q-65502
Th-beb0s

L
L
L

-]
8

a8
21400352

3l60-0209
loed-e3i23

D8ITO-665T5

2
G
D
HOT AVATLABLE COMPLETE, CRDER W1 AND 31-3.

ATZ
A3
Bi
i
D54

Table 6—2. Replaceable Parts

Modet 8170A
Mainframe
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Replaceable Parts

Table 6—2. Replaceable Parts {cont'd)

Assembly A1
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Replaceable Parts

Model 8170A

Table 6—2. Replaceable Parts {cont’d)

CESCRIPTION

s o sl s
of L <

AR AA
)

o e Y

EC-SNT425 BoN
1465221
GLFAL 6842

iC SNI% S3e
1C~MpU



https://www.manualsplus.com/

Model 8170A

Table 6—2. Replaceable Parts {cont'd)

Replaceable Parts
Assembly AZ
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Table 6—2. Replaceabie Parts {cont’'d}

Model 8170A
Assembly A4
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Replaceable Paris
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Replaceable Parts

Model 8170A

Table 6—2. Repiaceable Parts {cont'd)

Assembly A7
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Modet 8170A

CESCRIPTION

PART

Assembly AT0
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Table 62, Replaceable Parts (eont’d)

Replaceable Parts

Assembly AB
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Replaceable Parts

Assembly A21

6-13

Madei B170A

Tabie 6—2. RepHaceable Parts {cont'd}

Assembly AT9
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Table 6-2. Replaceable Parts {cont'd)

1h452A (8170A Option 002 only}

Model 8170A

PART CESCRIPTION
NUMBER
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Replaceable Parts
Table 6--2. Replaceable Parts {cont'd)
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Backdating

e EARLIER MODELS

72 Earlier models are equipped with A13 Bd Ay
PROM (Service Sheet 1F} instead of ROMs on Al In
the event of failure, replace A13. The individual PROMs
sre not replaceable.

73 SERIAL NUMBERS 1739G00101
TO 115

74 These models are fitted with A1 Bd Ay
Microprocessor 0B170--86501 Rev. A instead of Rev, B.
Display blanking may occur at eritical freguencies of the
external BREAK N, START IN and HP-IB addressing/
de-addressing.

-1
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Service

SECTION ViR
SERVICE

81 INTRODUCTION

8~2 This section contains component layouts,
schematic diagrams, principles of operation and service
information. These are organized as Service Sheets’,
which are identified by a large number within a square

in the lower corners. Service Sheet O contains infor-
mation for the instrument as a whole, and assists frouble-
shooting to board level. Other service sheets concern
specific boards, see Tables 8—1 and 8—2. Schematic
PYiagram symbols are summarized in Table 8—3. Diagnos-
tic test procedures are summarized under & 8—11.

Table 8—1. Index to Assembiies _
Service Sheot

Block diagram 0
AT uP

A2 BAM

A3 RAM QOpt

A4 Addr

Ab HP-IB/RS 232
A6 Control

A7 PS

A8 Mother 1 Layout; 7
A9 Mother 2 Wiring: 1-7
A10 Display 1
A11 Keyboard 1
A12 Conn Bd 264
A13 PROM

A19 Switch

A20 1/F Conn

A2% Trigger

A2Z2 Cable Ay Power Switch
15463A Addr Pod

156454A Control Pod
154554 Data Pod 07
15456A Data Pod 158 2
Mainframe Figure 61
Pods Figure 6—2

SO e W -

[ I W Il =

8-3 SAFETY CONSIDERATIONS

8—-4 Although this instrument has been designed
in accordance with international safety standards, this
marnual contains information, cautions, and warnings
which must be followed to ensure safe operation and to
retain the instrument in safe condition (see Sections !

and 1H), Service and adjustments should be performed
only by gualified service personnel. After repair, the
After Service Safety Check (§ 8—27) must be performed,

Any interruption of the protective (grounding} conductor
{inside or outside the instrument} or disconnection of the
protective earth terminal is likely to make the instrument
dangerous. Intentional interruption is prohibited.

8--5 Any adjustment, maintenance, and repair of
the opened instrument with voltage applied should be
avoided as much as possible and, when inevitable, should
be carried out only by a skilled person who is aware of
the hazard involved,

8-6 Capacitors inside the instrument may still be
‘charged even if the instrument has been disconnected
from its source of supply.

8-7 Make sure that only fuses with the required
rated current and of the specified type {normal biow, time
delay, etc.) are used for replacement. The use of repaired
fuses and the shortcircuiting of fuseholders must be
avoided.

8-8 Whenever it is likely that the protection
offered by the fuses has been impaired, the instrument
must be made inoperative and secured against any un-
intended operation.

Adjustments described herein are performed with power
supplied to the instrument while protective covers are
removed. Energy available at many points may, if con-
tacted, result in personal injury.

8-9 PRINCIPLES OF OPERATION

8—10 A description how the instrument works in
general is contained in Service Sheet 0. More detailed
circuit descriptions are contained in subseguent service
sheets. The symbology used in block and circuit dia-

grams is explained in Table 8-3.

81
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811 TROUBLESHOOTING

IMPORTANT NOTE

If boards A1 or A2 are removed, the 8170A will
power-up with the following parameters:
8-BIT DATA BUS, INT ADDR MODE,
AUTO CYCLE, TTL CUTPUT,
MAN CLOCK MODE,

In the Extended Memory Option 001, removal of
A2 or A3 causes foss of A3 data (A3 uses A2's
battery back-up and has no batteries of its own).

Removal of A3 may mean that the F-, T-, and L-
address are out of address range. F- and T-ADDR
will then be automatically set to zero, and L-ADDR
1o the highest available address.

8-12 The 8170A is equipped with a number of
built-in troubleshooting aids:

Go/No Go Tests for:

Indicators,

ROMs, ‘
Digital Signature Analysis {(DSA) routines
which help verify a suspect sus-assembly
and assist in troubleshooting to compo-
nent level.

Before commencing any of these tests, verify the power
supplies in accordance with Service Sheet 7 and the
adjustments in Section V.

813 Indicator Test

8—14 if all lamps do not fight briefly at switch-on
{& 3—6), procede as follows:

Set A1S1 to T {Figure 8-1).

Press A152 to R — all LED's should light
for approx. 1 s.

Press the zero key (0} on the front panel —
all indicators shouid light for approx 3 s.

: v e |
PUE‘-Hma—-j/ﬂ N
 RESET |
Ea. e

S | ;'1
S

L s
B AY A1 MCROPROCESSOR

Figure 8—1. Location of Internal Switches

82
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8—15 ROM Test

816 This test establishes that the stored uP pro-
gram is correct, Each part checks a specific ROM, correct
function being indicated by a specific display. To access
each part of the test:

Set A1S1 to T {if not already selected},
Press the ADDRESS/DATA value key shown

below:
ADDRESS/DATAI ROM DISPLAY
Value Key Tested | Data Code BiN ocT HEX
Selected -

H AU 1=+ 377 1-+ 3FF
P4 A2 ATi 2377 2-v 3FF
3 - ATU3 bits 33T 3 3FF
4 Aiu4g high 4 -+ 377 4-+ 3FF
5 A1US 5+ 377 5§+ 3FF
8 ATUS 6377 6> 3FF

8-17 ~ DSA Test Routines

818 The following test routines are available for
DSA using the HP Modet 5004A Digital Signature Analyzer:

Test Routine and designator Dosumentation
Service Sheet

Address Board A 4
HP-1B RS 232C B 8§
Control Board C 6
Display (] 1
Operational RAM E 1

User RAM F 2.3
Address Counter 1 4
Microprocessor 2 1
Keyboard 3 1

The DSA concept is presented in the Modet B004As
Manual.

8—-18 Signature documentation in this manual is
organized as follows:

in the following paragraphs. The complete
procedure is explained.

On the component lavouts. To permit rapid location of
the B004A probe and fast signature verification, the sig-
natures are shown within the 1C outline adiacent to the
pin concerned. The corresponding test routine is indicated
next to the title, bottom left of page. Test-set-up, pro-
cedure and reference signature values are given here.

On the schematics. All points with a signature are iden-
tified by the designator of the test routine concerned.

This atlows rapid appraisal of the circuit between adjacent
‘good’ and 'bad’ signatures once these have been established.



https://www.manualsplus.com/

Model 8170A

8--20 As the signature obtained at any point de-
pends on the DSA routine and B004A connections,
always check the selection procedure each time a new
test routine is required:
Set A151 to T {if not already selected),
Press A152 to R {when initially selecting a

test routine and when changing test routines},
Press the ADDRESS/DATA value key shown,

and verify the reference signatures:

Service

g-23 HP-1B/RS 232C Board Routine (DSA Routine B)
824 Connect as follows:
5004A 8170A BD AY A1
- Testpeint
START, STOP G/H
CLOCK CLK
GROUND GND

Release ail 5004A pushbuttons and set the 8170A as

Reference Example of 50CG4A Signature
signature actual signal lamp vatue
SH {signature, | +5 V supply. Bright See
high level} Service
5004A probe Glows Sheet
input floating,
RESET button
pressed .
SHF {signature, | Clock signal Flashing | Same
high level, as SH
flashing)
SL ([signature, Ground Off 0600
low level)
SLF (signature, | Clock signal Flashing 0000
fow level,
flashing}
8-21 Address Board Routine {DSA Routine A}
8—22 Connect as follows:
50044 8170A BD AY AT
Testpoint
START,STOP G/H
CLOCK CLK

GROUND GND

Release all 5B004A pushbuttons and set the 8170A as
follows:
alt jumpers in the NORMAL position,
set A1STto T,
press A152 to R,
press the A key on the front panel.

Verify that the SH reference signature (see A4 Compo-

nent Layout, DSA Routine A} is H3UH. Proceed by taking

and comparing signatures shown on the layout.

follows:
jumpers ABW4, ASWS to DSA,
both Address selectors {rear panei} to
111 111,
set BAUD RATE (rear panel} to 150,
set A1S1to T,
press A1S2 1o R,
press the B key on the front panel,

Verify that the SH reference signature {see A5 Component
Layout, DSA Routine B} is 3374. Proceed by taking and
comparing signatures shown on the fayout, When completed,
put back jumpers ABW4, ABWS,

in earlier models, it may be necessary to switch the
instrument off {as well as setting A151 to NORMAL)
in order to leave this routine.

825 Control Board Routine (DSA Routine C)
8-26 Connect as follows:
5004A 8170A BD AY A1
Testpoint
START, STOP G/H
CLOCK CLK
GROUND GND

Release all 5004A pushbuttons and set the 8170A as
follows:

jumpers A4W8, A4WT 1o DSA,

ENable switches 1, 2, 3, 4 {rear panel) to OFF,

RFD switch to LOW,

BAV switch to HIGH,

DELAY ADJ to MIN,

Controi Pod 15454A connected,

Set A1S1ta T,

press A152 to R,

press the C key on the front panel.

Verify that the SH signature (see AS Component Layout,
BSA Routine C) is 1658. Proceed by taking and comparing
all signatures shown on the fayouts. When completed,

put back jumpers A4WE, A4W7,

8-3
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8-27 Display Routine {DSA Routine D)

8--28 Connect as follows:
50044 8170A BD AY A1

Testpoint

START, STOP G/H
CLOCK CLK
GROUND GND

Depress b004A’s clock button { ™.} and release all
other pushbuttons.

Set the 8170A as follows:
Jumper ATW3 to DSA (serial numbers
1739GG0116 and higher), alternatively
fift U36 pin 11 from socket and connect
to +6 V at U36 pin 14 (serial numbers
1739G00115 and below),
set AlS1 1o T,
press A1S2 1o R,
press the D key on the front panel.

Verify that the SH reference signature {see A1 Compo-
nent Layout, DSA Routine D} is AH7P. Proceed by
taking and comparing signatures shown on the layout.
When completed, put back the jumper ATW3/U36 pin 14,

8-29 Operational RAM Routine {DSA Boutine E}

830 Connect as follows:
500G4A 8170A BD AY A1
Testpeint
START, STOP G/H
CLOCK CLK
GROUND GND

Release all 5004A's pushbuttons and set the 8170A as
follows:

alt jumpers in NORMAL position,

set A1S1 16 T,

press A152 to R,

press the E key on the front panel,

Verify that the SH reference signature {see A1 Component
Layout, DSA Routine E} is 2 PP4. Proceed by taking and
comparing signatures shown on A1 layout for DSA
Routine E.

831 User RAM Routine {DSA Routine F)

8-32 Connect 50044, as above and release all

8—4

Model B170A

buttons, Set the 8170A as follows:

remove A3 Extended Memory Board {applies
to Option 001 only},

remove A5 HP-1B/RS 232C,

set DATA switch on rear panel to high,

set ATST1to T,

press A152 to R,

press the F key on the front panel.

Verify that the SH reference signature (see A2 Component
Layout, DSA Routine F, 1 k Memory) is 2C5A. Proceed
by taking and comparing signatures shown on the layout.

8-33 For the 8170A Option 001 only, replace A3
Extended Memory Board and verify that the SH reference
signature {see A3 Component Layout, DSA Routine F,

4 k Memory} is now 95P7. Proceed by taking and comparing
signatures shown on the layout. Note that, for the exten-
ded memory, the 5004A"s CLOCK button must be de-
pressed { T\ ) when taking signatures from the RAM

data outputs (pins @ to 16 on each RAM IC).

8-34 Address Counter Routine (DSA Routine 1)
8-35b Connect as follows:
5004A 81704 BD AY A1
Testpoint
START,STOP U40 pin 2
CLOCK U7 pin 8
GROUND Chassis

Check alt B004A pushbuttons are released. Then procede
as follows:
remove A3 Extended Memory Board (applies
to Option 001 oniy),
set A1S51 to N,
on front panel, select: 8-BIT, AUTO, INT
ADDR MODE, INT CLOCK 0.2 MHz —
2 MHz,
Load F-ADDR zero
Load L-ADDR 3FF (HEX address code}
press START (for active state).

Verify that the SH reference signature (see A4 Component
L.ayout, DSA Routine 1, 1 k Memory} is 8PB4. Proceed by
taking and comparing signatures shown on the layout.

8-36 The following is for 8170A Option 001 only:

replace A3 Extended Memory Board,
change L.-ADDR to FFF,
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Connect as follows:

5004A 81704 BD AY A4
Testpoint
START, STOP U40 pin 7
CLOCK U7 pin6
GROUND Chassis

Check that all 5004A pushbuttons are released. Verify
that the SH reference signature {see A4 Component Lay-
out, DSA Routine 1, 4 k Memory} is 826P. Proceed by
taking and comparing signatures shown on the layout.

837 Microprocessor Routine (DSA Routine 2)
8--38 Connect as foliows:
50044 8170A BD AY A1
Testpoint
START, 8TOP Address Bit A15
CLOCK CLK
GROUND GND

Check that alt 5004A pushbuttons are released. Set the
8170A as follows:
Set jumper ATW1 1o DSA,
remove jumper ATW?2 (later modals, set to
DSA)Y,
set A1S1to T,
press AT52 1o R,

Verify that the SH reference signature {see A1 Cormpo-
nent Layout, DSA Routine 2} is 0003. Proceed by taking
and comparing all signatures shown on the layout, When
completed, put back jurpers ATW1T, ATW2. If instrument
is fitted with A13 Bd Ay PROM instead of ROMs A1U1

to UG, use A13 Component Lavout, DSA Routine 2 as well. .

8--32 Keybeard Routine {DSA Routine 3)
8—-40 Connect and set the BO04A as follows:
5004A 8170A BD AY A1
Testpoint
START, STOP G/H
CLOCK CLK
GROUND GND

Check that all BO04A pushbuttons are released, Set the
8170A as follows:

Service

all jumpers in the NORMAL position,
s6et A1S1 10 T,
press A1S2 to DSAIL

Verify that the SH reference signature (ATU20 pin 6) is
C788. Connect the 5004A's data probe to A1U20 pin 6.
Press each front panel control in turn and verify the
signature obtained:

KEY SIGNATURE KEY SIGNATURE KEY SIGNATURE
8 BIT BYBH E-ADDR 632F A cPoi
14 8iT Uas7 T-ADDR 8761 a8 APOT
INT/ADDR  Ca89 L-ADDR Fisyp C AB1D
EXT-ADDR 930A ADDR 6186C 0 U3ila
AUTC F1C6 DATA AHHP £ T4P U
SINGLE 5H7A ENTER AZF3 ¥ [SR:ReR:]
TTL 03u9

VAR §94¢C o 66U8 START O0PCH
2WIRE 4797 1 8583 £TCP FOGOO
3WIRE FHS50 2 8511 WD TOHP
EXT{clock]i 36851 3 6y22 BACK 579°P
AEARN PFOS 4 4FCA

2 MiHz — 1F 73 5 578F HEX 8307
.2 MHz

2 Mz - 2264 6 786H DEe 4437
20 «Hz

20 kHz — 2Ub*% 7 8908 OCT Ch81
2 kHz

2 kHz - P2HE 8 466U BN PIUP
200 Hz

200 Hz — 3451 9 473

20 Hz

8-41% RECOMMENDED TEST
EQUIPMENT

8-42 Refer to Table 1-1.

843 REPAIR

8--44 Any necessary repair procedures are des-
cribed on the appropriate service sheet. Board layouts
include a component locator {grid reference with index).
Mainframe structure and components are illustrated in
Figure 6—1. Reference designators and abbreviations are
listed in Table 6—1.

8—45 Service Aids
846 25-pin extender boards are available under

HP part number 5061—2160.

847 After-Service Safety Check

848 Execute the following checks when servicing
is completed.
§--49 Bisconnect power cord from line, Visually

inspect interior of instrument for any sign of abnormal
internally generated heat, such as discolored printed

8~-5
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circuit boards or components, damaged insulation, or
evidence of arcing. Determine cause and remedy,

850 Check cabinet/ground pin continuity in
accordance with 1EC/VDE. Flex the power cord while
making the measurement to detect any intermittent
discontinuity. Check internal ground connections on
boards and frame. Also check resistance of any front
or rear panel ground terminals marked -+

8-561 Check cabinet/line isolation in accordance
with 1EC/VDE. Replace any component which results in
a failure or refer to production Memo or Service Note
issued by product division for alternate action,

Table 8—2. Service Sheet Index

Model 8170A

8-b2 Check line fuse to verify that the proper
vatue is installed,

853 Check that safety covers are instalted
{Figure 6—1. MP10).

864 Check that all coaxial and flat cables inside
are properly connected. Check that alf boards and the
heatsink on the chassis are properly connected. Verify
that the board clamp {Figure 6—1 MP8) is fitted).

8--B5 Inform Hewlett-Packard {internally, the
responsible product division) of any repeated faflures
in the above tests or any other safety features.

Service Sheet
0
1A At A10, AU
1B Al
1C At
113] At
1E A1, A1OQ
1F A13
28 A2
2B AZ, A19
2C A12, 1HA5BA/B6A
3 A3
4A, Ad, A10, AZ1
4B Ad, A21
4C A12, 15453A
4D A12, 16462A
5A, AL, A10, A20
58 AL, A20
BA AB
6B AB, A19
BC A12, 15454A
7 A7, A9, A1D

Block diagram

Keyhoard, Control Port
Microprocessor 1/0 Ports
Microprocessor, Operational Memory
Display Logic, uP Supplies

Displays

PROMS.

Battery back-up
1 K byte User RAM
Data Qutput

3 K byte User RAM (Option 001}

Rate Generator, Address Logic Control
Address Logic

Address Input {Bits 0-9)

Address Output (Option 002}

HP-IB Interface
RS 232C interface

Control Logic
Control Logic, EN Inputs
Control 1/0, Address Input (Bits 10, 11}

Power Supplies
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The following symbols conform, as far as possible, with
ANSI Y 32.2, IEEE No. 315 and ANSI Y32.14 {for the
logic symbols), These standards should be consulted
when further informations is required.

Table 8~3. Schematic Diagram Notes (1 of 2}

General Components
Ur“ts Rasistance values are in ohms, capacitance valugs in —-—O/ Normaily open toggle switch, Circles {0) are used for
microfarads and inductance values in microhenries uniess Qs the contacts to indicate a locking type switch,
otherwise noted !
P,I'Q Part of —0).. Spring return, 2-position transfer switch. Triangle {a. } *
arg used for the contacts to indicate a nen-ocking
B type switch.
.,*. Asterisk denotes a factory selected value. The value
shown is the nominal vatue, o
St 2-position, 2-pole siide switch.
o ¥==g
C:::I Encioses front panel nomenciature,
Encloses rear pangl nomenciature,
Alr cored inductor,
Heavy line indicates signat path.
Heavy dashed tine indicstes primary feedback path, & i
Air cored transformer. The dot {®) is used, when
@ necessary, 10 indicatg instantangous polarity.
Wire colour code. Same as resistor colour code. First
number is wire body colour,
Wire or plug used as lini, H iron core
Test point in a ¢ircuit, Point may/may not be identified ‘H Ferrite core
on P.C. hoard.
Used with trimmer potentiometers or capacitors 1o
indicate screwdriver adjustmant, bead Fgrrite bead

Direct connection to garth, Varactor diode

Ground connection to instrument chassis or frame.
BAuiti-junction dicde

Used when a number of common-veturn conngctions
are at the same poteatial, H there is more than one

_ o N Diode

such system in the same circuit, numbers are written

in the triangles so that all connections with the sams

potential have the same number. Zener diode

Specific potentiat difference with respect 1o & potentiaf

Fitament lamp

wV reference favel, eg. Schortky diode
+i10 vV
Light Emitting Diode {LED}
A
Schematic Referencing P - Photodiode
AN
Signal Sthematic Signal "”’r\/""‘” Fuse
number number number
h G eon
w@@_“wmw_._.ﬁw y;
Schemqtzc
numher :@

3 B

These references on & signal
{paving & schematic diagram
indicate the signal destination.
‘The circle contains the signal
nember and the square contains
the number of the schematic

to which that signal goes.

These references on a signal
entering a schematic diagram
tndicate the signal origin,

The circle contains the signal
number and the sguare contains
the number of the schematic

to which that signal originates.
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Service Model 8170A

Table 8~3. Schematic Diagram Notes (2 of 2}

Terminals and Connectors Logic Symbols

Pasitive logic Is used uniess otherwise specified,

B o Soidered connection, ............l._ e
...._.'L us 3 Z-input NAND gate __}
open colector
1
2 D g
3 0 d-input NOR gate
L

exsmple of buikhead mounted coaxial socket with 3 4 3 2
tree coaxial plug and cabie. —d U6 lewvertar

Example of fixed male and female connectors with
piug and socket and contact designators, eg. P.C,
board edge connector and socket,

¥hree-state device.
OQutput is high-impedance

‘gt' when EN is fatse, irrespec-
2 5t 5 tive of{ input. Narma‘#
operation when EN is true,
3 - Elip-flop
E H example of coaxial cable with termination soldered to i =16
H ! P.C. board, R Qe
T
Comslex functions Contrel functian Cantrol functions:
Dependency G-gate, C-clock

EN-3-state. R-reset (Q low
// Control block Sset Q hight, % ({}-count up (down}

a1 //" > shift > edge-triggered.

et G2 H 3 Logic functions:
i L.ogic function <

__I REG I__ REG-register, SELsalector

CNTR-counter, (DEIMUX-tdelmuitiplexer
Data block
e
-
Analog Symbols A QAl Output depends on A and G1
B QB2 Output depends on B ang G2
Operational amplifier
3|01 i
-1 U o Schmitt trigger

Voltage source

Wired AND connection

% Current source Wired OR connection
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Model 81704

1. For easy reference, the prefixes (Y = high level true, N = low level true) are ignored for purposes of alphabetical order, .., YEAM appears

under the letter '8,

2. Bus lines are abbreviated eg., M0 3 = microprocessor data bus bit 2, A2 is address bus bit 2.

Tabie &-0~1. Index of Internal Contro! Signais

SIGNATL

TITLE N

¥ ACT 5

i ADH 64

B ADR

ADS1 -
ADSZ —
ADS3 -
¥ AUC —_
¥ AVA -
¥ BRK &
N BRK -
M BPE -

¥ CAD G3

CeZ 36

N KD -

Y CLK 50

Y CS5B 4
CSL.1 —

CsL2 -

ORIGIN
MEANING SERWVICE COMP, DEPENDENCY
SHEET
Active state 8A  ABUTpin B YACY =
EXT START +

Enable internal 4D
address trans-
mission to

device

Address recall  4A
Address setect! 4A
Address seiect 2 4A
Address seiect 3 4A

Auto eycle 84

Address valid A4

Break state 84
Break state G4
Base page 1C
enabie

Ciock address  BA
i.e. Manual
(FWD/BACK)

clock for Ext

Adr and Hand-
shake modes

Chip enable 2A
signal for

memory and
operationzl RAMs

Clock disabted B6A

Internal clock 44
{Variable data

rate, int/ext/

man clock}

Clock state 1A
binary

Clock select T 4A

Clock select 2 4A

15452A GAND

A4 U28 pin 12

Ad UUZ28 pin 2

A4 UZBpin 5

A4 U28 pin 6

AG U28 pin 12

Ad U288 nin O

AB U7 pin g

AB U7 pin 8

AT U25 pin 1

AB U209 pin 12

A2 Q7 collector

AB 2% pin 15

A4 LiT7/6

At U8 pin6

A4 U28 pin 16

A4 U28 pin 186

(NRUN. EXT BREAK

+ NRUN, EX STOP)
Option 002 Adcdress

Driver Pod connected

HD4 latched by
by YRCK3

LDG latched by
YRCK3

4D latched by
YRCK3

MD2 latched by
YRCK3

M5 latched by
YRCK1

L3 latched
by YRCK3

EXBREAK, YCS8,
YEDB

YBRK
UAD . IAE

LS latched by
YRCKZ

Power up

MD8 latched by
YRCKZ

EXCK, CAD, iDL,
ACT, CSL1/2/3,
rate gen,

P

M7 latched by
YRCKS3

M6 latched by
YRACKS

SERV.
SHEET

8¢
4A
4n
1A

48

aa
an
ah
an

6B

&8

1A

&8
ic

68

4A
28

1C
6B

6B

8A
aA

aA

DESTINATION

COMPONENT

15454A U3 pin 3
A4 U290 pin 5
A4 )4 pins 45,13
A1 U9 pin 3

A4li44 pin B

A4 U306 pins 1,4,12

A4 U29 pin 3

A4 U209 pin 2

A4 U29 pin 3

CAB LT pin 1

A4 UB pin @

MG LIZ20 pin 12
A1 UB pin 4

A51)18ping
A1 U7/8 pins 18,18

ABUBpin3 T
A6 U7 pin 2
AB U13 pin 13

A4 UB pin 12

A2 U21-28 pin 17
A3 U1-24 pin 17
AT UT/Bpin 17

AB UIB pin10

AG L0 pin 8
AB Ut pin 13

A8 U112 pin ‘H_g
i

A4 U3 pin 1 iﬁ

Ad U3 pin 2 j

" PURPOSE

ACS o/p signal.

Disables adar iogic.

Enables rate,
HP port.

Enables address
output latch

NFAD, NLAD,
NTAD logic

Address logic
Address logic
Address [ogic

NSCR, YINC,
NLOAD logic

YLFAD, YLLAD,
YLTAD iogic

Y8RS togic,
UP port.

YACK, YDAV,
YLEN lpgic,

Enables
operational RAMs

YAC, YDAV logic

YBRS iogic

YCLK iogic

Memory enable
Extended mem en.
Operational RAM
enable,

YLATCE logic
NLOAD logic

YACK logic

State logle

Rate code
to rate

* selector

GSL3

N DAC

¥ DAV

Y EAM

Y EDEB

Y EN

NEN §-7

NEN 8—15

Y EXCK

EXBREAK

EXSTART

EXSTOP

N FAD

Y FDH

Y FDL

Y ICK

Y DL

75

72

27

61

58

71

73

42

40

41

a3

52

53

Clock select 3

Gata accepted
{by davice}

Data valid

Display enable

Externat
address mode
selected

Enabie data
bus

Enable data

Enable data
lines 70

Enable data
lings 815

Ext CLOCK IN
signal {fiitered)

Ext BREAK IN
signa! {fiitered)

Ext START IN
signal {fittered)

Ext STOP IN
signal {fiitered}
Fetch F-ADDR

Frequency
different, high

Frequency
different, low

Internal clock

ldle state

A

6C

6B

1C

B6A

8A

68

6B

a8

4h

4

4A

4A

4A

4B

4B

6B

OA

A4 U28 pin 10

154544 U4
pin 12

AB U20
pin 8

AT U189 pin 12

A6 U21 pin 2

AB U28pin 7

Atg N
pin B

AG U118 pin 17

AG U117 pin 6
A271 U1 pin 18
AZ1 Ut pin 12
AZ21 U1t pin 14
A21 U1 pin 16
Ad Ui30 pin 3

A4 U46 pin 8

Ad Ud4 pin 8

AG U144 pin 8

AB U4 pin &

HDB jatched by

YRCKS3

Control pod input

LATCH, NOR, 3w,

DAC, PRDANV, DAV
delay setting

JAS AR | HAT

UDO fatched by
YROKZ

102 laiched by
YRCK!1

ENT, EN2 {from
control podl, EN3,

EN4 {from rear panel}
EN, ACK, EAM, IDL,

NOR

EN 07, 1024, 3WH

CLOCK N

BREAK IN

START IN .

TOF IN

NFAD = ADS3.ADS2

ADST . NADR

Level change in any
fine of address bus
{i.e. address change
detection}

NFD#H stretched,
fow level if address
changes at rates
above 27 Hz

NOR, CLK, FDL.,
3WH, RFD, CAD,
BRK, MAN

EXSTOP, NSTOP,

YEDB, YCSB, NSCR

Y

&B

8C

119

0

68

48

2B

8A

68

8A

8A

GA

6B

1B

6B

6B

4hA
1A

A4 U3 pin 3
AB Q1

15454A U1t pin 1

A1 R48/45
A1 U22 pins 1, 2

ABU1T pin 11,
U2Z3 pins 1,2
AB U32 0in 4
AB U30 pin 1
AB U113 pin 12
A4 U44 pin 4
A4 U8 pin 3
A4 U30 pin 10

A2 U39 pins 8,10
A2 U21-28 pin 18

A3 U1-24 pin 18
AB UiBpin i

AB U23 pin &

A8 U7 pinb, 27 pin B

15454A UBpin 1, 2
184BZA U1/2pin 1
N.C.

154884 U1 pin 1, 2

15458A Ul pin 1, 2
A4 U45 pin 2

AG UZ pin 10
AEUZ pin 1

AG U8 pin 12

A4 U34/35
pins 1, 15

AB U311 pin 2

A1 Upin 40

AB U8 pin 9
AB U10 pin 11
ABU1IS pin 9

AG U1 pin 3

ABLU1TT pin B
A4 U31pin 2

A4 U8 pin 13
AT U9 pin 7

DAV circuit enable

Controi pod output

Slows control clock
Enables dispiay

MNEN O-—7 logic

YLATCH logic
YTRGOUT logic
YBRS iogic

Disables address o/p latch
Enables ext addr buffer
Enables addr counter

Inhibits 8 kit data hyte

ouverwrite
inhibits memary
outputs

Resets signal fatches in

State Logic.

NEN 0—7, NEN 815

logic

NEN 815, YDAV logic

DAV enable

Address tines o/p enable

Data lines DO~7 o/p enabie

Data Iines 08--15 o/p enable

YCLK iogic

YBRK icgic

YACT togic

Y1DL logic

inables F-ADDR bus

driver

YI.ATCH togic

interrupis addr bus
PlA,

YI.ATCH, YTRG OUT

NSCR
NLOAD

NSCR, YINCR, YTRG CUT

YACK, ENG~7, NSCR,
NLOALD, YTRGOUT logic
[Ysabies ext addr buffer

YCLK logic

M LAD

Y LATCH

Y LFAD

Y LLAD

N LOAD

Y LTADR

N LWA

N MAN

¥ NOR

PAS 1

PAS 2

Y PLA

Y RCK1

¥ RCKZ

W RCK3

N REST

RFD

56

44

7

46

47

68

48

51

24

.23

28

20

21

35

74
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v girguit enable

trod-pod output

vg eontrol cock
bles disptay

1 0= Togic

A\TCH togic

RGOUT logic

1S {ogic

bles acddress o/p latch
bles ext addr buffer
bles addr counter

hits 8 bit data byte
write

hits memary

uts

>ts signal latches in
e locgic.

4 0—7, NEN 8—15

§8—18, YDAV logic
/ enaisle
ress {ines ofp enable

1 tines D0~7 o/p enable
yiines DB—16 ofo enable

K logic

e logie

JT logic

I fogic

sles F-ADDR bus
r

\TCH legic

rrupts addr bus

TCH, YTRG OUT

R -

AL

R, YINCR, YTRG QUT

K, ENO-—7, NSCR,
JAD, YTRGOUT logic
bies ext addr buffer
Ko logic

Y INCR

N 1RO

NLAD
¥ LATCH
v LENT

¥ LEN

Y LFAD

¥ LLAD
N LOAD
Y LTAD

M LWA

NMAN

¥ NOR

PAS 1

PAS 2~

Y P1A

¥ RCK1

¥ RCK2

¥. RCK3
N REST

RFD

69

56

a4

70

46

47

68

48

51

24

23

28

20

21

22

35

74

increment 68
addlress counter

interrupt 1c
request

Fatch L-ADDR 4A

Clock for 6B
sutput {atches

Latch enable BA

L.atch enable 6B

Load F-ADDR 4A
tatch

Load L-ADDR 4A
latch

L.oad address 6B
counter

Load T-ADDR 4A
latch

L.ast word address 48
{L-ADDR reached)

Manual ciock 4A
Hi in int, Addr
Manual ciock

"Normal mode” 8A
Hiin Int Addr

{ext, man, int
clock) tow in

2-/3-wire HS

and external

address
iC
1C
1c

Register clock 1 1C

Register clock 2 1C

Register clock 3 iC

Restart from 2A
power down

Device ready 6C
for data {input)

A8 U16 pin 4

A1 U49 gin 4

Ad 30 pin 6

AB U32 ging
3,8

AB U28B pin 15

AB U330 pin 11

A4 U3 pind

A4 U371 pin 10
AB U19pin 8
A4 U31 pin 13

A4 27 pin g

A4 U3 pin s

AB U29 pin 5

AT U233 pin 6

A1 U23pin 8
A1 U35 pin 2
At 122 pin 8
AT U22pin 6

A1 U22 pin 11
AZ U321 pinB

154544 U4
pin 8

YINCR = YICK. 48
YLEN.YAUC.YLWAR

Programming or 58
operating error causes  BA
software to generate

IRQ.

NLAD = ADS3.ADS2 48

ADS1. NADR
EAM, CKD, ICK, 48
FOH 28
U6 Tatched by 68
YRCK1
YLEN = YLENT 58
(NBAK + NMAN) 88
88
68
YLFAD = YAVA, 4B
ABS3 . ADSz. ADST
YLLAD = YAVA 4B

ADS3. ADS2, ADS1T

CKD, LEN, IDL, AUC 4B
LA, iICK

YLTAD = YAVA, 48

ADS3, ADSZ, ADST

Address bus/L-ADDR 68
co-incidence

NMAN = YACT + 68
{CSL3. CSL2.C8L. 1

O latched by 6B
YROK2
PAS 1=

o 58

YA 19.7.12.11.1308 5 BA

-7 BA

uA{9.8.12.71.131.8, 5B

5A

BA

YPIA=UAS UABUAT 1B

1A

ASABAT

YRCK2 = RMWLAT.  8A
AQ.ABAT

YROK3 = AMLAZ,  4A
AQABAY

Negative puise iC
generated at switch on

Control pod Input [13]

A4 U38/39/40 pin 14

AS U9 pin 7
AB U1/2 pins 37, 38

A4 U24/25
pins 1, 16

A4 UB4/55, pin 11
A2 U16/17, pin 11

AG U30 pin 12

AG U223 pin 10
AG UI3pin 8
A6 U13pind
AG U9 pin 10

A4 U32/33pin g

A4 U13/14/15 pin @

A4 1U38/38/40
pinn 11

A4 UT0/11112
pin &

AB U30 pin 8
AB U186 pin 2
AG U15 pin 11

AB U24 pin 1]
U2Bpin1 -~
U1i8 pin 4 j
U18 pin 4

A6 U4 pin 12,
Y12 pin 1

AB U9 pin 8
A1 i ping 24, 22
AB U2 pin 23

" AB US pin 10

A1 Ut pin 23
AB 132 pins 22, 24

A1 U1 pin 22
A1 U10 pin 22
A1 U9 pin 22

AB U28 pin 9

AB U29pin 9

A4 U28 gin 11

AT U2Z5 pin 1

AB U20 pin4

Cloeks address counter

Enables L-ADDR bus
driver

Clocks address output lateh
Clocks data output latch

YLEN logic

NSCR togic

YINCR logic
NLOAD logic
NLOAD togic

Clocks F-ADDR lazch

Ciocks L-ADDR latch

l.oads F-ADDR into
addr counger

Clocks T-ADDR lateh

NSCR logic
YiNCR logic
NLOAD logic

YAQK, YDAV logic

MNMAN enables YLEN
YACK, YDAV logic

Enabies RS 232C ACIA
Enables HP-IB interface PIA
irhibits HP-1B address PIA

Enables RS 232C ACIA
Inhibits HP-IB intesrface PIA
Enables HP-1B address PIA,

Erables data bus PIA
Erables addr bus PIA
Enables keyboard PIA

Clocks fatch for: YTTL,
NWRD, YEDEB, Y1024,
YAUC, YLENT,

Clocks latch for: YEAM,
YNOR, Y3WH, NUP,
YCAD, NCKD.

Clocks latch for data rate
and addrass iogic

Resets UP, and PlAs
U9, 10, 11.

YRFD logic

Y RED
¥ RUN

RAN,

R~
R/W

¥ STOP

M SCR

N TAD

M TRG

¥ TRGOUT

¥ TTL

UAD

UAI

N UP

N WRD

¥ 1024

N 2K
ETS

Y 3WH

28

26

45

55

67

57

18

19

62

58

60

kR

12

15

Device ready 68
for data

Internat active 1A
state signal
Read {active 1C
highl, write
{active low]

R/W ., buffered ic
R buffered 1C

Internal stop 1A

Single cycle 68
ready

Fetch T-ADDR 4A
Trigger {T-ADDR) 48

Input to TRIG 88
OUT Buffer

TTL output BA
levels

Byffered uP 1c
Addr Bus Bit 0

Buffered UP 1c
Addr Bus Bit 1

Address BA
cournter up
Write data BA

1024 x 8 bit B8A
aperation (4084

x 8 bit with

Opt, 001) ie,

8-bit data bus
selected,

2 K memary 3
{not used)

4 K memary 3
{Cption 001}

Jowvire BA
handshake

Control clock 1€

Control clock  1C
buffered

AB U20 pin B
A1 U9 pin 7

A1 U48 pin 34

A1 U25pin 8
AlTWUi7pin7
AT U3ping
AB U23 pin 8
A4 U30 pin 11
A4 UZ6pin9
AG U30 pins
3,6

AB U228 pin 2

A1 U17 pin 14

A1 U17 pin 12

A6 U29 pin 10

AB U28 pin 5

AB U2B pin 10

A3 R1
A3 R1

A6 LU2Q
pin 7

AT UBO pin B

A1 U7 ping

YRFED = RED (X
PRFD

up

P

RN, = /W,
RAN, = RN,

T

ICK, AUC, LWA,

UP, LEN, 1IDL

NTAD = ADS3.ADSZ.
ATIE1.NADR

Address bus/T-ADDR
lateh coincidence

TRG, EAM, IDL,
ICK, LATCH

KOO latched by
YRLK1

UAD

LA

UD4 {atched by
YRCKZ

D1 latched by
YRCK?

UD4 latched by
YRCK1

Wire link
Wire link

UD7Z latched by
YRCK2

Y DEN

)

1A A1U9pin8
B8A AB U2, pin 12

ic At U28pin 8, 10
iC AT U7 pin 13
18 A1 LI pin 21
8 A1 U0 pin 21

¢ A1 U7/8 pin 20
10 A1 U26/27 pin 20
1A A1 U8 pin 21

58 AL U9 pin 13
BA AB U1 pin 21
A ABUZ pin 21

8A AL UBpin4d
B8A AB USpin 9

4B A4 1j22/23

pins 1, 15
68  ABU11pin 13

4A AZT Ut pin 11
7 A7 Ut pins 1,2

58 AB U8 pin i1
BA AB U1 /2 pin 36

58 AL USpin 9

SA  AB U1/2pin 35

4B A4 338/39/40
pin B
68 AS 30 pin 10

3 A3 U1-24 pin 20
28 A2 U2%1-2Bain 20

6B AG U1 pin 8

28 A2 U110 pin 11

1B A1 U10 pin 18
1B A1TUI0pin 17

88 AB U25 pin 11
AG U6 pin 11

AB 27 pins 3,12
AG U8 pin 10
AB U168 pin 8

i€ A1 U49 pin 36
1C A1 U19pin 6

1A, B A1 U8/10/11
pin 25

5B AL UG pin 14
BA AB U1/2 pin 25

Service

WP port
YACT logic

Generates R/Wo
Generates R/AN3
Data bus PIA R/W
Addrbus PIA R/W

Operational RAM R/W
Display RAM R/W
Keyboard/Controi P1A R/W

RS 232C ACIA R/W
HP-1B Interface PIA R/W
HP-1B Address PIA R/W

YD1 togic
Yill. hold-off

En.ai}les T-ADDR
bus driver

YTRG GUT togic
TRIG QUT buffer input

Applies TTL levei to
VFH' Vo reguiators.

Puts RS 232C ACIA

from Controi/fStatus Mode
10 send/Receive Mode
Selects control registers

in HP-1B PIA's,

Inhibits RS 232C ACIA

Selects B in HP-IB Pi1A's,

Switches address counter
10 count up.,

Enables NLWA in

NSCR logic,

Puts memery inte
write mode

Inhibits NEN 815
(1 ¥ 3WH tow)
Switches serializer for
8-bit operation

WP port
P port
YACK logic
YDAV logic

NEN 8-—-15 logic

Enzables P data bus
Enabies WP addr. bus
decoder

Enabies controt/key
board PIA, addr bus PIA,
data bus P1A

Enables RS 232C ACIA
Enabies HP-I1B P1A's.

813
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Service

‘SERIAL NUMBERS 00116—00144: W2 NOT FITTED. FOR D3A,
REMOVE WIRED CONNECTION ON BACK OF BOARD FROM U19 PIN 6.

/

A B C

D E F

/G

A1 BD AY MICROPROCESSOR tos170-ss501:

¥4 41 y
u y Y2 1 Uk J ¢ Us — 1rez s 1{Fres su E
ey ® oron Shan : B 6ran J4 5684 1UEP B4 1UBP U 129 g
& urse v291 $ B urse %uvsg 7781 U758 7 ¥ sH [FEFF SH FFEF SH R DI T B
W 0366 632y ¥ 0386 0356 6321 056 6321 37CE SH LG HASC UUUY HAACH o
E| 1UBF B 105 TWER o g3zt | EO03B6  HAAC 0386 HA4l 5355 =
5 P63 uca@ B #ves P763 74021 ] TAD2 7r9Tf §UTEE SH U7s8 g L]
B BaR4 3706 B Bdad B4BS 3168 ga84 318 sroal §5F9A BEBA 1088
2 B FFRE 058 B FFFFR CFFF 5UZ8| L FFER 28
g UUUL & Luuy [IEE) YU P763 -3
& Uty alst 8 X
o FREF 1 bE =
& gags LTSS
j pre3 o388] (127 uzé U3
; e ‘
12 %] 12 TTries e 1 1 T
118 e 8 FEEES 6 28 ! FERE
1 oee sn uz3 U24 3722 |
. £l 4B&E 1 $H 481 téercu sH B4 uul
3 Zg}% 4ECA SL é st ;H ePCy Hegd
s bl 7A07 BUZB ™ OEs. ow EPCF 5L o~
:Ow 116 YICA cace & gst mese) b FFE SH o~ afse
Tt adoen e siaz zare b | dse o s b sL ©
;/?'/ & A N2FE6 SLP PaS SHAZ sH sy SH O Uuing [V )
gL Y N7 [T 745L  WPaF by gBSL  SL JEBL SH = g 1% 1 041
+ yn
A g g e ) Lg TER Uaz Ubé us3 b2 !
o o R oW . 1
l* L) vuuy %%r ggﬁia mj L f—f-c:, 43 3 ! ! !
sH ULy “ ko b~ hﬁig ]
FFFF b3 g E g =
SLF FEFE i T 3/
SLF
10 @/ ! 5 ,
@ 8 5 8 10
Ee
o e 440 k4 U4 Li4S
5 P1T0 [Fcfl T [Etr [Ecr ? ! 3 e i . EEEE
ABJL | . ] . LN s i ol ash [
THIS SIDE 10 112 13 1 9 a7 @ / 09 a0 THISSIDE 1 2 3 4 & 6 7
OTHER SIDE LMNER MP1IHEAT SIKK) . 1 OTHERSIDE A B C O E F H
7
L_f e Naed ] \J :
/ : |
g 1 .
6 R [ st maers TP1, 2, 3, 4, 5, GND NOT IN SERIAL
\ NUMBERS 00115 AND BELOW
|
=A | | !
SERIAL
REF GRID REF GRID REF GRiID REF GRID REF GRID
) DESIG  LOC DESIG  LOC DESIG  LOC DESIG  1L0C DESIG  LOC
DSA Routine 2 SH = 0003 Set the 8170A as foliows: - e
: c1 B-1 c17 £-2 33 G-5 CR13 M-3 Q16 H-5
, cz B-2 C18 G-4 C34 H-5 CR14 M4 A1 c-2
5004A B170A BD AY A1 Set jumper ATWT to DSA, ¢ B-1 S19 G4 C3s RS CRIE N2 R3 c.2
Testpoint remove jumper ATW?2 (serial numbers 00115 and c4 B-2 20 H-4 £36 Q-2 A3 Jd R4 P-2
below) or set to DSA (serial numbers 00116 and €5 B-2 3 -2 CRI F-4 J4 +2 s C‘;
bove) Cs B-2 C22 J3 CR2 Fod i5 1-3 R& C.
START, STOP__~—"_~"Address Bit A15 | POVl c7 N-Z £23 L-3 CRZ Fa WP Al R7 c2
CLOCK CLK set A187 to T, cs p.2 C24 p.2 CR4 G-4 o} FB RS cz
GROUND GND press A1S2 to R, co P2 £25 A-4 CRE G-4 Q2 G5 Rg G-
Cc10 M-4 C26 N-4 CR& G-4 Q3 G5 R10 C-2
c11 N-2 c27 0-2 CR7Y G-4 04 M5 R11 c-2
c1z MN-1 C28 A2 CR& N-2 Q5 H-5 R12 c-2
'g & ¢13 N2 €28 A2 CRY E-3 08 F-B R13 c-2
- cl4 2.5 C30 F-4 CRt  E-3 Q7 G5 Ri4 c.2
C15 N-2 C31 F.5 CR11 N-2 Q8 G5 R15 c-2
A1 BD AY MICROPROCESSOR (FOR A10, A17 SEE SERVICE SHEET 1E} c16 c-2 C32 G5 CR1Z M3 Q9 H-B R16 3
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SERIAL NUMBERS 00116—-00144; w2 NOT FITTED. FOR DSA,
REMOVE WIRED CONNECTION ON BACK OF BOARD FROM W18 PIN §.

| e
1 } H 7 19):1
1 U3 t 18P S 163 sH %
- Ty BEuA JA  fadae usp B4BA ISP 1430 132§ = . U36
1 s a1 :u%‘g 7791 E 1 s #2075 50 FEEF SH 107Es Syt ®
s B 0356 & 0356 6321 | |3vcs sm UUUU HASC LHUL HALC ]
oY ﬁ 1use o 1use : ) a3211 §0250 HAC 9356 HALC 0355 z
A G| P75 were3 I0D2 : a0z ly &0 y7a1] fuvss gy U7E8 g EY
[ e $C5g gesss EOE seaal [5F3A 6F3A TUSP
2 p Y FRFF FEEF suz8 g‘FFFF 5U28
BUUL UL yuuy PrE3
[Paes gist 3
. FREE 1
ui- A434 U752
y % pron 03561 (27 U2é U3t
17 2 : ppfiL s, Y §Rasa e
o EREEES, i
"/5(]!9 TSNEHE 128 | FRER
- yae ] yzz |
ETl. //' SR sH 1§Pcu SH T [HEHY
s’u:’cb// S s lePcy 4484
3583 i/?/ L1 58 FPCFE SL o~
nasch L s ausc EFEE SH . o~ gds5L
LI SN SH 5L sL s o
e E i SH  SH s Uit L__l 5%
M*ﬁm L st TEL_SH W T »
e ) iz u33 Y4z Ube a3 482 '
N 1 20 ¥ 17 1 1 1 |
" hg}
il Evﬂ o E
u El
@) e, « 7 7
G2 . $ 3 8 16
L&) 8 uso L Usd Uhg g, U4 f
BTE B % i 1 & : '
Q7 G0 § THISSIDE 1 2 3 4 5 6 122 2324 25
MP1(HEAT SINK] ’ B , lOTHERSIE A B C D EF 7 AABE OO
z - I \_J
£z ;
AR 6
M5 By TP1, 2, 3, 4,5, GND NOT IN SERIAL _
£ NUMBERS 00115 AND BELOW
= I |
SERIAL NUMBERS 0115 AND ABOVE
REF GRID REF GRID REF GRID REF GRID REF GRID REF
DESIG COC DESIG DESIG  LOC DESIG LOC DESIG  LOC DESIG
1 8-1 c17 ek G5 CR13 H-5 R17 B-2 R332
c2 8-2 €18 C34 H-5 CR14 C-2 R18 8.2 R34
Cc3 B- Ci9 C35 H-5 CR15 C-2 R19 L-4 R35
115 and c4 8.2 20 36 0-2 i P2 R20 H-4 138
116 and C5 B-2 Cc21 CR1 -4 J4 (?T R213 H-4 R37
cs 8.2 C22 CR2 F-4 J5 te (,-2. R22 Fod R3%
c7 N-2 Cz3 CR3 ~ F4 MP1 A1 c-2 F23 F-4 R40
c8 p.2 c24 CR4 G-4 03] F-B C-2 R24 G-4 R41
c9 P-2 25 CRS G-4 Qz G-5 -1 R25 G4 R42
cio M-4 Ccz6 CRB G-4 Q3 G-5 c-2 A28 G-4 R43
c11 N-2 co7 CR7 G4 Qd H.5 c-2 797 H-4 R44
C12 N-1 cog CR8 N-2 Q5 H-5 C-2 R98 N-2 R45
c13 N2 cog CRO E-3 Q6 F-5 C-2 R29 P2 R46
Ct4 8-8 C30 CR10 E-3 Q7 G-b c-2 R30 N-2 R47
15 N-2 3t CR11 N-2 08 G-5 c-2 R31 N-2Z R48
C18 C-2 e CR1Z M3 Qe H-5 3 R32 p-2 R49

Lot TwrmpozEro22T
R R N N

REF

DESIG

REO
RB1
R52
RE3
RS4
REB
RE7
R71
R72
EasX]
R92
R93
Rg4

R101
R102
R105

REF
DESIG

R106
R107
R108

S1

S2
Ut
uz2
U3
4
us
us

REF
DESIG

Utz
U3
U4
U1s
uis
u17
18
Utg
U206
U1
U2z
U223
24
U5
26
U227

GRID
LocC

g2
E-3
B-4
B-4
c-4
C-a
£.3
G-3
P4

0-4
-3

H3
H-3
7.3
K-3
3

REF

DESIG

Lz2g
Uz29
uso
U31

L3z
u3s
34
U35
u3s
U3y
138
139
Li40
U41

U4z
43

GRID

1.OC
J-3
L-2

M-3

0-2

Modei 8170A

DESIG  LOC
u44 J-4
uas K-5
u48 K-4
ua7 J-4
vag - 44
uag D-2
usc B8-2
Uus1 8-2
W1 H-4
W2 G-3

-
g
B
2

o o s M

&
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Service

NOT IN SERIAL NUMBERS
00115 AND BELOW
/

A B C D E e G H s J K L M N 0 P
A1 BD AY MICROPROCESSOR (os170-s85011
1 ] S L : I
- fd 1y U8 P
ﬁg-jg/ i [ us 1 1 Zge
v, YispP * b 4 ux u = 27Tuls . uss
. 1 [} = ! Y ~{R35 H ot
v LIFH 735K f‘;"‘ 5L SL BT 6 HBAA
. 4 -=?=n= 5H 23FH
3 " R 8 ::w ?tgs ] :t ;;chs -1 R31 — sL o 23FH
® -] i CHAY CROH - i RI0 pCE L
2 | 8 1 Z3FH 0100 g SH  §H wed R A BPC3 48PA
g + - K P
//: , 1;122 ::7:; b S s T -SL 1 L exc]
15 2 1 1 ,3 —{Rab P~ 38
g ] /
w a7 u2e 431 =u3 use
2 12 12 a1y SH Thapus sk 1goure s 1 kse SH T E3FH  sM
! é 1] Jaurs o0w auvs 009 L 8L 8L 3H RPCE 8L
uze ouge 26FH P . §aLB0  2aFm PPHE BPC3 sL 5L sL sH
[yl L et cems  5h cena SL 5L 4U78 [T SH o s
3 e Eors wnce cagk L £A0H SL ZAPA SUBD st st E he sL
TOF6 1r8P BH Y5 §H L CEHS sL si o] sL SH
8 AL {70FE HHCE SL HHCE =18 HHCH 5L SL gPC3 SH 7§ 5L St
HHGE OHCC S LN Bm LD AL
‘e‘ R o .ES W S 1 R o [70FG S TOFS T0F6
{H Bi 118 TUFE J0FE
1 1 M! 1 i gL 8K # HHCR 1t HHCS .
1
+ 7] 1
22 us3 47 Ue 43 us2 e B
1 1 1 t ; 4 i
& 25 ? o N 3 PR T STl S Rt U 1 o 2 &
o o PERg  SL SL 2022 2022 ToFE HHCE) TOFE HHCE 8L 8L |
9 St (] 2027 Si. HHCE TOFE HHCE 1OFE FOFG HKWCY bt
= st &’ s S wn W s s 2445 §73C 54
e ! 0 BRCE 2022 2845 J0FS HEHCS 7OFS HMHCR HHEE 54 B
¢ St ! i 7is._ sur sL SL BT3C 2A45 sL
5 L3 &i8 BisL_ sL BESL  pasa 10gsL_Toes
_ B
5 P1T0 E : § i ! Uk4 Uas U4s IIIIEE;EE 5
] = L %z 1.8 & A ee §e
A8 34 - EE = = 5 ; = = 5 |z50 5% ]ﬁ TR T )
THIS SIDE 5 B 10 01112 13 % 151617 1B 19 2021 22 DB 2AU 2B o1 - 58 §E LBEE B 8% %3 17 18 39 2021 22 23 % 25
OTHER SIDE EF LM NP R STU VW XY 7 AMBRCC MPIHEAT SINK . L 2 e U VWX Y ZARBRCC
bond” 5 I
¥«
=
& . % () seras omoes TP1, 2, 2, 4,5, GND NOT IN SERIAL &
GOTE- 0044
\ NUMBERS 00115 AND BELOW
-
— | [ |
DSA Routine D SH = AH7P Set the 81704 as follows:
' REF GRID REF GRID REF GRID REF GRID REF GRID REF GRID REF G
. DES! L DESIG LOC DESIG  LOC DESIG  LOC DESIG  LOC DESIG  LOC DESIG  LOC
5004A 8170A BD AY A1 Jumper ATW3 to DSA (serial nurnbers ESIG  LOC ) O T SN,
H f . 3 C1 B-1 C17 E-2 C33 B CR13 M-3 - - -
Testpoint 1)739@001.16 and higher}, alternatively G2 5.2 o18 Gd o34 e CRi4 M4 Ri e B18 5.2 R34 N-Z
lift U368 pin 11 from socket and connect o3 B.1 c10 G4 35 H-5 CR15 N.Z R3 -2 RiQ L 135 N-1
START, STOP__~__~" G/H to + 5 V at U36 pin 14 (serial numbers c4 B-2 c20 H-4 c36 0-2 43 J-4 22 P021 23? :i gg%‘ ;\jj
c B-Z c 42 CR1 -4 J4 J-2 - -
CLOCK TN CLK 1738G00115 and below], e g o5 a on2 Fa e 3 RE o a2 s R39 M4
GROUND GND Set A1S1 1T, c7 N-2 c2z L3 CR3  F4 ME1 A R7 c-2 F2z  F4 R4 MG
press A1 52 to R, 8 P-2 C24 p-2 CR4 G-4 Q1 F-5 Zg g? R24 G4 22; gf
: [e] p.2 C2% A4 CRS G-4 Q7 G-5 - R25 G-4 -
press the D key on the front panel. o0 Mt P n.a CRE G-4 a3 G-5 R10 C-2 R26 G4 R43 B-1
Ct1 N-2 c27 Q-2 CR7 G-4 Q4 H-B Ri1 C-2 R27 H-4 Rd4d B-1
c12 N1 C28 A2 R2 N-2 Qb H-5 R12 c-2 R28 N-2 R45 B-2
? & C13 N-2 C29 A-2 CRS E-3 08 -5 R13 c-2 R2g =30 R46 F.4
h-2 c14 8.5 c30 Fe4 CRIG B3 7 G5 R14 cz R30 N-2 Hi; Z—i
| c15 N-2 ok F-5 CRIT N2 08 GE R15  C-2 R31 N2 R .
A1 BD AY MICROPRQCESSOR {FOR A10, A115EE SERVICE SHEET 1E} o1 C2 c32 G5 CR12 M3 09 o5 R4G c3 842 P.2 R49 1.3
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Modet 8170A

NOT IN SERIAL NUMBERS
00115 AND BELOW 8
|

| J K L M N 0 P

of
LRRY

4

Ak

PE) yzy

g auz sH

TU3s

1

SH T 5H
§H  HBAA

RIFH 23FH 23FH SH

wW3aN

€21

L[
C

)

]

1
] a w o
I .
i a5z wpes PN Bl TR SHo 2w e
& SL 17EP SH M EisL  meca sL 23FH ey
@ OrA1 cBaH HEP et PR shea s,
"3 R3FH 0309 23FH SE ; SH 8H BPL3 49FA
] 122 97Uy PR | H
- - gisi__Eng  pfst sony % bEy W,
B E fi1 1t =3
a : =
A uz7 y24 L3 =y
] 2 12 Worur sn Horur su t{cire s 1
11 Yaure ot aurs 0t sL s
UZﬂ 580 2IFH AUB)  23FH PFHE BPC3
fore s cene SL CBHE 5L s au7s
70FE HHCE [T caor SL 244 9UED
7086 175P  SH 1750 SH 5L coHe
JOF6 HMCE o SL HHECB bl HHCE S 1%
s onco] (04 st st adse__zarw 8
70F8 5L T0FE TDFE
5l Sk TOFS T0F8 023
BL S 13 HHCE 11 HHES
YAl
T ReHEF 5H
U7 ELY S 43 u42 T0FE GHSF
13 Vdaoms s Warse sn tds sn ) Wsa sH sH o SH
SL 02% #HBF SL Sk Sk BTIC ZALS HHCE T0F6
& 2028 2022 T0F6 HHCE JOFE HHCE 218 3L g
2022 S HHCH FOFE HHO T0FE TOFS HHCH .
8L 5L 072 2022 St st 245 8730 £H
2022 ZA85 TOFS HHCE TOFE HHCE HHCE SL
Tise 7 UsE SHE sL 1% 873C 2445 sL
BisL st aRSL _ sassy  (peSL  ToFd
5
~ ~ o F ~ 1 = o
385 E% |58 % 2% 5E% B4 A9 41 N e
MP1HEAT < 9% 3B P [LEER % I iN® g3 THISSIDE ¢+ 2 2 4 § 6 7 202122 23 2 25 :
f s Sa-fi.zh sss Sa B2 2% gl |oTHERSIDE A B C O E F H ¥ Y 7 AASEC

7 7
sEmAL MmeERs TP1, 2, 3, 4, 5, GND NOT IN SERIAL 6
cotis-ao NUMBERS 00115 AND BELOW .
! | !

REF GRID REF GRID REF GRID REF GRID REF GRID REF GRID REF GRID REF GRID REF GRID REF GRID REF GRID REF GHID
DESIG  LOC DESIG  LOC DESIG  LOC DESIG  LOC DESIG  LOC DESIG LOC DESIG  LOC DESIG LGC DESIG  LOC DESIG  LOC DESIG LOC DESIG  LOC
c1 8.1 c17 E-2 c33 G-5 CRiI3 M3 Q10 HE R17 B-2 R33 p-2 RS0 1-4 R106  E-3 U1z £-2 uz28 J.3 144 34 E
cz 8-2 c18 G-4 c34 H-5 CH14 M4 71 c2 R18 B-2 R34 N2 R51 0-2 R107 E-3 u13 B3 uze L-2 U45 K-5

t C3 8-1 c19 G-4 Cc35 H-5 CR1BE N2 R3 c2 Rr19 L4 R35 N-1 BE52 M-4 R108  H-3 uls g-4 uszo L-2 U4B K-4
¢4 8.2 29 H-4 C36 0-2 J3 J-4 R4 P-2 R20 H-4 R36 -2 R53 4 81 P2 U1s B-4 W31 L3 u4? J4 ﬁ
CH 8-2 c2t J-2 CR1 Fq 14 J-2 R& o} R21 H-4 R37 H-4 R54 M-3 52 A-3 Uis o4 U3z M-3 u48 J-4
c6 8-2 22 33 CR2 E.4 38 i3 RS c-z R22 F-4 B39 M-4 R&5 G2 U1 £-2 U7 c-4 33 i-4 Uag 02
c7 N-2 23 L-3 CR3 F4 MP1 A1 R7 c-2 F23 F-4 R40 M-5 R57 N2 U2 F.2 U8 F-3 U334 P2 UB0 B2
cB p-2 c24 P2 CR4 G-4 Q1 F-5 R8 c-2 R24 G-4 R4 0-2 R71 .3 U3 G-2 19 G-3 3B -4 Us1 B-2
ot P2 £25 A CRB G-4 0z G-5 RY C-1 R25 G-4 R42 B-1 R77 C-4 U4 H-Z u20 P-4 u36 M-2 w1 H-4
1o M-4 c26 -4 CRE G-4 3 G-5 R10 c-2 126 G-4 R43 B-1 R91 .2 uUs H-2 U271 Q-4 U3? 02 w2 G-3
11 N-2 cz7 02 CR7 G-4 Q4 H-5 R11 c-2 R27 H-4 R44 B-1 RO2 O-4 U6 -2 U2z 1.3 U38 N-3
12 N-1 c28 A2 CR8 N-2 Qs H-B B12 c-2 R28 N-2 R45 B-2 R93 0-4 U7 82 Uz H-3 U3g 0-2
c13 N-2 c29 A-2 CRG E-3 Q8 F-5 R13 c-2 R29 p-2 R46 F-4 RO4 )3 us K.2 24 H-3 u4n 15
c14 B-5 C30 F.d CR10 .3 o7 G-5 R14 c.2 R30 P R47 P4 R1G1 o4 8]} Q-3 uzs .3 [WEN Lodk ﬁ
C18 N2 C31 F-5 CR11 N2 08 G5 R15 c.2 B3 N-2 R48 Ca1 R102 B4 J10 8.3 uzg K-3 uaz L-4
fos]:} c-2 caz G-5 CR12 M3 Q3 H-B R18 c-3 B32 p-2 R4g i-3 R105 £.3 U1t D-4 ua7 23 U43 K-4
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Service

NOT IN SERIAL NUMBERS
0C115 AND BELOW

818

A B C 0 E F H i J K L M N P
A1 BD AY MICROPROCESSOR (os170-885011 &
j l 1y L r
1 R H aH I3
. & J4 Y3 2 £,U3
My ‘ ! o .
- = gl
2382 .
2 ] R R P Z gem
7 AGE  AH4? BEMY —ﬁsr_—
o A199 a4y 033 aFKil 8 b éf-m MW—%&
identc anrc $1§HALT  HALY] == R
- Z
— B2y §26 U3l U3z 3%
_ 1 t i i H
[
7
52 § 3 ¥
o' Uts 13Y; w7 L : .
1 1 k’51 1 8 ! ual y3s
+ £ va7 Uhs u43 U4z ‘ '
E +
3 1 1 t 1
b 25 ! or.
o
g 2
= 54
" o v 7 R
) b |3 8 e
3 i
Ubk us 5 45 i o
5 P1TO % = ; ;;.
A8 3 ; )
WU
THIS SIDE MPTLHEAT  SINK)
OTHER SIDE 71 ? i LAABRCC
T
5 S%gi?é._;!;ﬁ?&ﬁ TR1, 2, 3, 4, 5, GND NOT IN SERIAL 5
NUMBERS 00115 AND BELOW
| [ [
REF GRID REE GRID REF GRID REF GRID REF GRID REF GRID REF GRIT
) DESIG  LOC DESIG LOC DESIG  LOC BESIG  LOC DESIG  LOC DESIG LOC DESIG  LOC
DISA Routine £ SH = 2PP4 Set the 81704 as folidws: a33 P
. c1 B-1 c17 g-2 cas G5 CR13 M3 Q10 H-5 R17 B-2
) , N 2 B-2 18 G-4 c34 H-5 CR14 M4 R1 c-2 RIS B2 R34 N2
5004A 81704 BD AY A1 all jumpers in NORMAL position, o3 8.1 c1 Geb c35 H-E CR15 N2 R3 c-0 R1Q L& ggz i:;;
Testpoint sat A1ST to T, c4 B-2 c20 H-4 g%ﬁi g-ii J3 j‘z‘ 2‘; Zf gg? gj Q37 H:4
press A152 to R, gg gg gg; ‘jg CR2 F:4 jg lis R6 -2 R27 E-4 R39 M-4
START, STOP __~"_~" G/H press the E key on the front panel, c7 N-2 c23 L-3 CR2 F.4 MP1 AT g; gg %;23 F.i :Z? ’gj
cLock - 7 CLK | & ra e e he o4 B ce Ro  C1 Ros G4 Ra2 B
GROUND GND c1o M4 c26 N4 CRE G4 Q3 -5 R0 7 R26 o Ris 81
c1 N-2 c27 02 CR? G-4 04 H-5 Rt €2 R27 H-4 Ras oo
c12 N1 cos A2 CRE N2 as H5 R12  ©2 R28  N-2 e B2
c13 N2 C28 A2 cRg  E3 as F-5 R13  C2 R28 P2 ipe
A—s c14 B-5 C30 F-4 CR10  E3 a7 G5 R14 c-2 R30 N-2 gél o
\ c15 Nz otc! F-5 CATT N2 Q8 G5 Ri5  C2 R31 N-2 Rad o
A1BD AY MICROPROCESSOR (FOR A10, A11 SEE SERVICE SHEET 1E) cig Cz2 32 G5 CR12 M3 Qg k-8 R16 C-3 R32 -2
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NOT IN SERIAL NUMBERS
001715 AND BELOW

t
74 g P
W3 s Uk m 1 SH. 1 SH =
TTa L ! uze 2 ,U3
13 i 1 E E —tR35 —
» L] Y wd 3G Jom
3 1 > B
# z ) ~ —
= ] PuUIA 3342 ? @
] .1 SL PUIA sL 3347 r, Py -
& A0S 4H47 5032 3FH: : m—-ﬁs’———“_
’f@ Atey amar sae  oFmil g 8 gz,m,
# | ni{sHEC aurc) 1HHACT  HACT) 5_; e ﬁagﬁm
» =
% uzr u2é U3l us2 U3y
2 2 1 : 1 14 1
//féuw
3 ? y23 ]
. 1 !
b o
! | 5
% , : . |
cis ) (8 ) :fg us3 U4z Uke 43
! 1= ! ja ! 1
e Y,
SikEsEREE
TT TTT T4k
. Z 7 7
) : ’
L]
A T feeict] Y40 Uk4 Uas Uas
BCE BECE] (B CE| #* 1
o7 as [/ 08 010
HMP1IHEAT Sei)
H r
06 - 001 TP, 2,3, 4,5, GND NOT IN SERIAL 6
NUMBERS 00115 AND BELOW
i i
REF GRID REF GRID REF REF GRID REF REF
DESIG  LOC DESIG  LOC DESIG DESIG  LCC DESIG DESIG
€1 8-1 c17 - 33 CR13 M3 R17 R332
c2 8-2 c18 G-4 fake? CR14 M4 R18 134
c3 B-1 c19 G4 C35 CR15  N-2 R19 R385
ca B-2 c20 - C36 J-4 R20 Rsa?s
5 B-2 c21 J-2 CR1 J-2 R21 229
c8 B-2 22 33 CR2 i3 R22 R
c7 N-2 c23 CR3 MP1 A F23 g
c3 P-2 c24 p.2 CR4 F-5 R24 e
ca p-2 cz5 A4 CR5 G-5 R25 e
JE— c10 M- C26 N-4 CRE G-5 n2s ph
ci1 N-2 c27 - CR7 -5 R27 g
17 N-1 28 CRB H-5 ®28 gy
€13 N-2 c2g CR9 F-5 R29 nao
C14 B-5 €30 CR10 G-5 R30 R
C15 N-2 £31 CR11 G-5 R31 nae
16 c-2 £32 CR12 H-B R32

REF
DESIG

R50
R51
RB2
R53
R84
[E8<153
RE7
R71
R72
R8T
R92
RE3
Re4
R101
Ri02
R105

REF
DESIG

U1z
u13
ut4
U1s
U1s
U7
Uig
utg
20
u21
22
23
uz24
25
U26
uz7

REF
DESIG

u2g
129
U3 -
U3t
U3z
U33
34
L35
u36
37
uss
Use
uAG
U41
U4z
Ua3

Model 8170A
REF GRID
DESIG  tOC
Lidd 4
U4s K-B
46 K4
ua7 J-4
u48 J-4
U4s D-2
Us0 B-2
ust B-2
W H-4
w2 G-3
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Service Model 8170A

SERVICE SHEET 1a LOCALIZER

oy
2o Al El‘i‘Li
HP-18 g MMMM #P ADDRESS BUS

#IA'S nF |

a8 [l ;

OFERATIONA
RAM

IT % DISPLAY
i
Pia

RS2 4 b oacia

~t> DESPL AY - BISPLAY
RAM Lsic T V] A (e

gP DATA BUS

; INPUT [R5 Ak AT AL >‘
o] 0|
(ar

- ADORESS
AlG-an U—Mi >§ LATCHES
TNTRG] T-ADOR

[ a3 [T]
RAN
OPT 001

——> o5
______ Pt
Az 2]

RAM

AND
L”E-moa miwal |COMPARATORS
j

DATA é‘; HSl
cwte W ante _§ADORESS L s [

AL Ta} | r COUNIER =

Poo D70 [T Z;

AN-AD GEgREET
. |ADDRES:
CONTROL i~ -
LOGIC

: A%
] OUTPLT T

R :>§Pougoprm2):w>xa
AG [GF \i BT

CONTROL Y4
W0GIC TRENSITION
ADDRESS TFBR DETECTOR

LATEH o
CONTROL

an [2n]i Femenem TRIG OUT

L1

START 1M "STATE Brs I
conTRoL | R ponyROL [ ARS
ABIAZY FATE POD Acs

BREAK 1M Lo B4 L fenay
TIMING

RFD AND DAY
CONTROL

T 45 [5%

]
1

[ e I YT

[T S— |

BIOP IN ey

819
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Service

A1 BD AY MICROPROCESSOR
N 0 P

L L.

IHmj

9101 129314 15 16 17 1819 2021 22 2326 25

KLMRNKPR STU VWXY 7 AA83C

KEY SIGNATURE  KEY SIGNATURE  KEY SIGNATURE
88T 895H F-ADDR 6329 A cCPO1
16 BIT Ue67 T-ADDR 8761 B AP0
INT-ADDR C49FP L-ADDR Fis¢ ¢ A618
EXT-ADDR 930A ADOR 616C ] Uisa
AUTO 77¢8 DATA LHHP E 142U
SINGLE 5HTA ENTER A2F3 F ugeos
TTL a3u9

VAR 984¢C i 66U8 START OPCH
2WIRE 4197 1 9583 STOP PCOO
3WIRE PHED 2 86511 FWD ToHP
EXTiclocki 3651t 3 BLu22 BACK 579F
MAN PFOS 4 4FCA

2 Mz -~ 1F73 5 518F HEX 8367
2 Mz

2 MiHz — 8264 ] T86H DEC 4H37
20 kHz

20 kHz — Z2U589 7 8908 acT G591
2 kHz

2 kHz ~ P2HE 8 466U Bin P7UP
200 Hz

200 Hz - 0451 g P43

20 Hz

DSA Routine 3 SH = C788

5004A 8170A BD AY At
Testpoint

START, STOP _~__~"G/H
CLOCK _— CLK
GROUND GND

Set the 8170A as follows:

all jumpers in the NORMAL position,
set A1S1to T,
press AT 82 to DSAII,

Connect the 5004A's data probe to A1U20 pin 6
Press each front panel control in turn and verify
the signatures listed in the table.

A1BD AY MICROPROCESSCR
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Model 8170A

PO A BD AY

MICRCPROCESSOR wetro-sssen

A REGISTER

T REGISTER

1

7 A5 Al AY AZ &1 AL g% B B3 BE g2 B 8O Br
19 i g 3 i K H T 1 [F it it !z,d______, 3
i ED g 0 1% &5 5
! i lasze B A L_1 v v
f ' T DEMUX  U20
"o NORMAL G ;—‘i 0o 01 nz 53 0i
! Jﬁa 7 3 i i i
i_ﬁ.g ‘J- *5Y — t ‘3‘ H
o W LE:*——«W Lr:m L«?rs e M
BCOTDECIMAL e e S
E DECODER Pk -
Ha) 17 il 18 W
12 . . . /
=] 4 % o | g " ?“MD !Ji
. = - 0 7 = & LA N J R B D I
Py u. p G P < pd
P > = > S b S Uz
T T T T i e e e e e N PO R R D
P . . 1 1 5 I
X Y BS T 5 # " 2 - o J .
| g ! o A1l BD AY X R ———t =
i - e i e i d T-ADDRE - ADBR]
[ i o KEYBOARD os170 ~se5 1 | i
® 10K
1 S — PR —_
+ / . o 1 t t
! Y7 2 - ~
START STar FWD (BALK
e ——— ——r B ——
o5 ‘ T ! x ! )
i i : 1
’65__5 Ba | ve ol - — = — e
B {BEC kol THEX
§ _ JU— —_— <
- 7 I ?
! vs ol 1 {
| ] ) =" =
S | 1 — .. — -
2 4 4
i t
AN . } E I { . !
L
: ! [ 8] =
. - ; - - — p——
' | f t ! i i
1pé 3 : - & "
; | 7] - ;
‘. 9 14 1% 12 i3
. e , . : :
; .
! i e | e
19 ; MAN €TBEK] 12 MHZ - .2 MHZ =
Y Gy 1 H
) 4 | . 4 52 s ,psr.%
3 I ! i I ; |
Y 2EE t 3 ‘
I
! ‘ , VAR eE
: | g . R
: »-:2—15 | | 1 $5°
npt ; ? ! [ADBR MoDE ' ACDR MGOE
H Ia - (
: 1 WIR _~l |
| i CwEe | [P
! P , , | d
J— i 51 514 515
g P ] g T 512 3 513 T ;. 15
et : L t :
T E } P/O A10 BD AY DISPLAY iosi76-sss0l

PS4
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CESSOR wsive-sss0w LP DATA BUS

u P ADGRESS BUS

G_—ﬁj\‘smmﬁ
e, .

t i 0z
2 Ak 125 120 AT las

3

a1 2

T
§ ‘ | E

31 ]30 29 iz o7 ‘25
o

a3 132 2
pg ot oz D3 85 56 D7 el s R TSI £52 RSY RSO RIW
)
8 REGISTER ; DATA REGISTER Ug PIA o4 o o2
S A1 AD 35 B4 B3 85 B2 81 BO a7 ) - A B A B B A |
5 7 k] F] = Eu. T 5 12 EE] 10 éwﬂ—-"“ 3 (E{,E ‘Tw 40 |18 o ‘LES
i .
: ‘R4 9 10 41 ﬁ)s {5 . N |
] ! 332K viy BT L % Y L
DEMUX  U20 i 2
5y 8 !
i g NORMAL sy f g Do ot oz 03 04 s 06 o7 i i
L 15 TEST n i 4 3 b ; i i 13 1z BIEPLAY . GEE {BOMINANTT
| Lisls T osErectoR | SV e + $ B ;
. ; b i ! L { L[‘_—_}A« [ ooxiok - i
L tdlg e ey ey L—| o T4, ]—4 s, [, e YRFD
BED!I DECIMAL I o e e i e e i i b DiSPLAY ON (LiISPLAY TESTI
3l DECOOER Toz 1
& 37 u 16 v R w 20 MRey
% 12 30K
x o 24 0 - - - ™ hS - - - . . y- LJ
- ki o A9 L N e AUV U SN WD ST i
S N T U2
i 1 ] - H I U N ROU N HE U e e e e e e e
A A T . I - — "’ -
g T 5 R 12 F w ) il S - L M ) N
i Y J— - e - u - £
f a5y e :
T | AT BD AY L R S S e T
i a9l - : : £ I [ADOR
‘ S i KEYROARD wa7s -5551 ENTER| ; [ 1-apdg] [-AppE] TF-ADDR] {DATA [ADOR]
; 1 *-{::!—] o ] T e ) ] T
10 [p3 11 = 1] +
w1 Bl + r i 1 f ﬁ . & T z z ? T AL EAD
¥ | i ! i NGHMALLY GQRNLY
: : > - .} HP-iB PROGRAMMABLE
‘ 1 L Pl [eTART [ET5F EWDi [BALK SAD EAD — BUT ALSD PROGRAMMABLE
§ ! ‘ % P — ViA WIRE LINKS
ve ol 1 : ! 18 | 5 e " ?7 U A Ot B H
i H
; |
| | | bl B 5 HET HEX
- | | ] N — ;'""""" —
. H T
H vs o ! ] l g 9 i + I T
3 : e ” T
| | AN (9 ] (7] 5 (7] =1 5] ;
G—F [ | ! | — et ;-“‘? — — e ;——-—*r S
voiod ! 3 | — = z ] I ‘E I i 1
¢ i i
| ! .
: | : AN n 3 s e ) = X3 ) i
- — ! ! ! | J— — R J—; U o — .
i I3 : E | . .
o . S | } 5 ! ) L { I T | 1 J
| [ E A N Mp—— I SR LGS e i
l I | P 2 N
§ g 50 bl 12 13 \M % 1B
o e | ! ‘ l | . . . Vi . N . . [
‘ Y8 [t |#2 J'E| ‘%m “i ]L"V_l______._______mw___ﬁ__ I T O ]
! | ) . — ; )
rep ; ! % | }‘ . i [EXT £1ocK {(WEN €L0CK} [2 MRz = G 2MHZ— 20 KHZ — 7 KHZ 200 HZ—| 20HZ ]
1 [R—- — 5 [EST—— . J— 1
*"*“L_;“l/; ? : g i ‘ el Rm Isz ;sz Tsa 454 ,Iss 455 Tsv
Y203 > 10 } 5 ‘ L 3 z e - 5 ‘
| J i | | ! | T [V T5. 811 §-ET) - - -
’ s | ’ R o oy L]
[. l | } i i | I ?38 ?sg Ism TS”
=l = ! . K ! 3 2 ; e + § ‘
L _ t (O | ! é A?DISTMODE T WIRE ] T WiRE) ﬁ?ﬁiﬁ; Fuio STNGLE 1
H : i % : 1 — 1 J—t —-1 — 2
—{:m_m_"."——ls | ‘ ! | 1 : ! sn I 513 I 514 I 515 4818 $50n 1 A
5
! i & T i { 3| g ! i : ] 5 : A1, A10, AT
i ! ] -
T | | | b } P/0 A0 BD AY DISPLAY toatso-sssial KEYBOARD, CONTRCL PORT
- - i - I - - - . -

DSA ROUTINE
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Service Mode! 8170A
SERVICE SHEET 18 LOCALIZER i
Bt A
. NP ADDRESS BUS
P !
' i ‘
] | H
. . i H
3 R §
; !
RS 232C i 5
RS 232 ACIA { i H H s
PRSI [/ § DISPLAY : DISPLAY | OISPLAY |
= Aé RAM weie | an ]|
Wb GATA BUS b i
KEYBOARD .
AT {
: s00ESS i 3 GAaseon I
H VONPYT  [A - L5 A0 i o
s ——| Pop 1 LAz [T pats .
R — R T
AGORESE Lopt o1 By L ]
pr {LATCHES !
{"TRTRGT ABDR i AND i = ;
| . i NN ;
RAM ey
: 97
DATA ne
CLOCK 1IN HATE
s [Gd] ; '
L 1 - E— A Asioan o e
- ‘ TADORESE |,
COWTRGL bumer ’>, QUTPYT §~> !
LOGIC i [ 1 PODIOPT 0021V ap i
JEE :
‘ [ S
(RANSITIONE E
DETECTON
T he )
e TREG OUY g
LIART TN E
SIBP N
BREAR N
DAL
BT N
YEMN,
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Mode!l 8170A

[

z
&

&

P/O A1 BD AY MICROPROCESSOR

{08170~ 66501}

HE ADDRESS BUS

Pl CONTRGL

uP DATA BUS

] 1 2 3 4 5 6 7
P i |
| i |
| 33 i3z m 30 79 D28 27 26
2L;L23 35 35 |2zph3ki2s |21 i H
oy el CSY CS2 RST RSOCSO R E AW L. B0 BT Bz B3 G& D6 D& D7
DATA REGISTER
Fla U0 8 REGISTER
A REGISTER ISTE ¢
s o1 RO ¢ &2 . ot o . o .
E— A BB 8 B & ™ a0 A1 A2 a2 4 A5 A6 &7 BO_ : ! R - 4
Paye:riery LS EL] Fl 3 4 5 & i7 & 9 i 1 12 13 10
INTERNAL 3.3 K.a ! 1
: PYLL-UPS . " :
R72 ! !
730 K] i ! . !
5¢ 3 4 § 2 6 5 8,
Daag é oMO%
Cre—2
i ;
CR MRS o e
- WIRE LINK
Uy
: 3
I
} 14
? :
! !
| %
E :
|
¢ 2 2 £ s 6 7 8 5 : (Lg 2 3 L 5 5 7 8 < Lodhg z 3 ‘ 5 € 3 8 3 - ENw‘ FN?“G
ENT ENZ . PE Ve
sy —2 2 4 2 2 e ENOENZ 2 2 2 , [ ENZ 128 5y : 2 2 2 e
Ua_sk . uis g
- o ute \ \ uis o ! / / \‘ n 1
H 1 1 1 % B H
ADDRESS ! 1 1 T i — - __! ‘
CHANGE DETECT ® i 13 TR TR 1 ® v % R T 13 12 " e 17 %115 1 ) 7 hi GOTAL
3-STATE
DRIVER
g —— r”""”"'"""'“"'””“""’“"“W“‘_“‘““MWWW’WWW“——“‘—M“—__“"‘“’“"““‘——_"“—'—“‘”’“‘““““""_"——__——'—"—“—“‘——"""“W”‘——""""—“”"‘“’““"“‘; ,r“"';“z'“”““'““
LP? i - - ‘ - b -
1 t 2 3 4 5 & 7 8 g 10 1" 12 z
A4 M. " R . O, ¥
HECR = As L
AN IO A8 AL e e e e e e e & —_—
YEOL ]
0 : 2 3 i 5 5 7 8 3 0 1
AN 2% 3

ADORESS BUS
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B/ Wy
LP ADDRESS BUS
st i
LA COMTROL
HP OATA BUS
H
“y 1 2 3 4 5 5 7 i ¢ 0 ] i z 3 4 4 5 ?
o | N |
H i
33 32 D 130 29 28 77 Eze . 023135 136 (22 534125 121 N 3 a2 R 2/ 127 26
[SL] o1 B 03 Dt D5 06 o7 oy TST OS2 FST ASOLSE R E RIW L oo o1 o2 [oX] E 06 o7
DATA REGISTER i PIA LT DATA REGISTER
A REGISTER 8 REGISTER 1 [ IRG C2 A REGISTER B REGISTER
AZ A2 A AS AS A7 BO 51 B2 53 a; as a5 a7 A8 K B CA 8 1 MG A1 AZ A3 AL AS AG A7 B0 81 B2 @3 B4 B8 @5 BY
- - 3 T i R o
3 5 [ 7 8 9 10 i ; ¥} fry T T P 7 HETHE U e Thr Tag g 7 3 LB B L7 8 @ ho s jw2 13 (16 |15 |16 17 i
INTERNAL 3.3 K E 1 !
PULL ~UPS 1 H
" v > »
R73) i ﬂ H
7x§0!<é[ i i I § ;
L - e DSA G/H
3 4 5 2 & 8 7 {START/STOP) :
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o WIRE LINK
ot S
I uemary
3 | ME
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o 81704 1024 x 8BIT ] ¥ ,
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H I~ w i
z = OPTION €0Y
: z
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AN FARNN 10
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; 1 1 t
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i 3-STATE
j DRIVER
i
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\ ] i - _E X Fz : . s X
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ADDRESS 8US : @ @
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MICROPROCESSOR
I/0 PORTS

823
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Seryice Modei 81704

SERVICE SHEET 1c LOCALIZER

ar fne

RS 232G | i
¥

% AE1A | : U ‘
Tas (B2 7 >Emsr¢mv — DISPLAY [ L. oispiay
L ORAM wee +an i)

uf DATA 8US

]

KEYE0ARD pia l
o - T
ay [ix E - £ D Pi1A

A0 ] ADORESS
| mput [REAR AE<AD

A8 e POD

Ak i3
________ ADDRESS

LATCHES
[ TG 7 A0BR AND

% % [———LvhnﬂR WORAT |COMPARATORS

P

05
o8

ESLEER H
i

H
a .S

RATE ADERESS .
Ai {3} COUNTER | rrrmoms

N An-ag

CONTROL
LoGic || YiHeR EEREX] >4 UTPUT

As (B

o7
Be

ZIBCK 1K

CONTROL,
WG [rransition
e y g TECTOR
AOORESS T

LATCH At
CONTROL
AL @ b TV RIG YT

bt

2.

START N STATE NBRS
LM T
J— CONTROL CONTROL

— ABIAZ] TATE POD P—ACS

a0 mmmj arEax In L DAY
PRTR— o l/ ’E‘
:

TIMING

RFD AND NOAY
b CONTROL

ERT e 154 AB

R ——
N >__.,__.......‘M.._.u.)‘
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i
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Model 8170A

P/0 A1 BD AY MICROPROCESSOR ca7o-sssor

TPL
z
NIRQ ? ¢ RO
YALID |5 2 Yo
MEMORY
ADDRESS ]
v
Seckse -5V
R Fl32
Ygethrse 2
o
AR w
Vi i
[V
- g
<
El
o MICROPROCESSOR
MASKABLE
INTERRUPT S—
7{BUS
— RALL ABLE
%
TPt
yP CLOCK GENERATOR Ci w2 %
S R37 E
R T s
2 HalT TR
+S\I
155 WIRE
5y s \_‘J LEINK
RG] -~ Wi
178K
Mes Hges
! | 176K
+5Y
Tlaw 2 38808
+8Y | 175K t ENABLE
g T E e
Ej_ ? 7 7 v ‘tcnﬁg 5
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8-1E—1 CODE AND STATE INDICATOR
LAMPS

8—1E—2 Code and state indicator lamps depend on
the status of the display bus at the low/high transition
of Column Enable lines T or B, as shown below:

CODE AND STATE NDICATOR LAMPS,
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As the display bus has only six lines, the switching

signals for the HEX lamps and |DLE lamp are generated

by the NOR function of OCT/BIN and ACTIVE/IDLE.

DOT MATRIN [HSPLAYS

COLUMN EMABLE LINES

Maodel 8170A

8—-1E~3 KEYBOARD INDICATOR LEDS

8-1E—4  As shown below, the LEDs are arranged in a
matrix. The three columns are tied to Column Enable
lines 2, 3 and 4, and the rows are selected by the display
s status.
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8-1E—8  The displays DS1, D82, DS3 each consists
of four 7x5 dot matrices and four 7-bit shift registers,
A particular point illuminates when its Column Enabie
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8~2-1 RAM POWER SUPPLY

8-2-2 Non-volatility of the stored data is ensured
by the supply from the batteries BT1 and BTZ2. Thesa
are changed by the circuit G5, R23 preventing charging
below GCC. Power switch-off is recognized when the

+5 V supply falls 10 4.7 V. This causes CE2 to go iow,
and the RAMs are disabled. At the same time, NREST
goes low so that the uP goes into a power down status.
Subsequently, the 02 hold-off current via CR4 dis-
appears and the RAMs are supplied from the batteries.
At switch-on, Q2 is switched off and the RAMs are
supplied via CR3 from the voltage regulator circuit of
Q1. After an interval, NREST and CE2 are pulled high.

8-2--3 RAM SEGMENT SELECTION

8-2-4 The user-programmable RAM is addressed by
12 address lines {the address bus}). However, the RAM is

840

Model 8170A

not a single chip but consists of 8§ separate 1C's (32 in
Option 001) with 8 address fines. Consequently, the four
most significant address lines are decoded so that the
appropriate 1C is enabied.

§—2-5 Decoding is dependent on whether 8-or 16-bit
DATA BUS mode is sefecied. I 8bit is selected, decoder
U6 is used and the IC's are enabled in pairs so that an
8-hit width is obtained from two 4-bit IC’s. If 16-bit is
selected, decoders U5 and U7 enable the I1C's in sets of
four so that a 16-hit width is realized. In 8-bit operation,
the data outputs of the RAM IC’s which normally supply
data lines 15—8 are strapped to data fines 7—0 so that
the data depth is doubled (the basic 16-bit data bus orga-
nization is, however, retained whan the uP writes into
memory). The following diagrams outline the different
configurations. :
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Service

FRONT PANEL CONNECTOR (1 OF 4)
J1—-J4 08170—67601

SOLDER

ATZBD AY FLEXIBLE INTERCONNECTOR (8170265812

i

A

EDGE CONNECTORS TO AS

RE-NFORCEMENT

BD AY DATA POD 15455-66501

0% o0 @@ 5912 E @i on !@ : @ E@ i, 8-2C—1 REPAIR PROCEDURES
o4 [ & R -@3— O 8-2C-2 Flexible Interconnector A12/
7oim -{EBE—' —{ LI mm O o Front Panel Connectors J1-4
LRI} 4 X g1t
6e 1O @ohT S s Fl 0 | b2 §-2C~3  The flexible interconnector A12 links the
1 1 ' oores front panel multi-pin DATA/CONTROL/ADDRESS
5 O 8 Ul 5 PTOETE LUk & U3 4L UZ & § {77 D4 connectors 14 to the mother board A9 {see Figure
- _ d @ Vs c 6--1). A12 inciudes the edge connectors which plug
3 O D @ N’ e, Lo inte A1J8, 9, 10, 11 and a re-inforced part for soldering
Yo~—=t g UL 8 U7 UG~
A P S LA 5 8 8070 3106 to 14, but excludes J1~4 which must be ordered
L _ ,
5 Cj@ ____@__ S ) ) 5 1 07 ;Zia;af\f/&"roowiiam access to A1Z, remove the front
6 o ~{RZ 1
- . Remove all boards A1—A7.
o1 | [ T 1 IGND
5 5] - . CAUTION ;

A12 is fragile. Do not attempt to
unpiug A12 from A8 with the boards
Al-~A7 in place.

Unplug AT2 from AQJE, 9, 10, 11,

Remove screws from front frame {(MP24
in Figure 6-1).

A12BD AY FLEXIBLE INTERCONNECTOR
BD AY DATA PCD

Withdraw front pane! so that the connectors
on A10 and A1 disengage from the mother
8—48 boards.

8—-2C—4

To replace J1, 2, 3 or 4, extremes care must be

taken in unsoldering as well as resoidering A12.

§-20-5

| CAUTION |

The combined action of heat and solder
removal by suction tends to loosen the
printed circuit from A12 [(no through-
plated holes). Do not use a solder pump
until the cannector {41, 2, 3ar 4, as
required] has been removed. Avoid
excessive heat.

Heat afl pins of connector {J1, 2, 3or 4, as
required) together by flowing solder over
ali pins,

Lift A1Z reinforcement away from the connector.

Remove solder from A12.
Replace faulty connector in front panel.

Resoider A12 to new connector, Use an
extremetly thin soldering iron.

When replacing A12, observe similar precautions

when soldering the new A12 to J1, 2, 3 and 4.

e
“* —| apDRESS]

: UOPUT  [READ
L p— ] {
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IXIBLE INTERCONNECTOR (817026512

EDGE CONNECTORS TO AS

8-—-2C—1 REPAIR PRCCEDURES

8207 Flexibie Interconnector A12/
Front Panel Connectors J1—4

8—-2C—3  The flexible intarconnector A12 links the
front panel multi-nin DATA/CONTROL/ADDRESS
connectors J1—4 to the mother board A9 (see Figure
61} A12 inciudes the edge connectors which piug
into A148, 9, 10, 11 and & re-inforced part for soldering
10 J1-4, but excludes J1—4 which must be ordered
separately. To gain access to A12, remove the front
panel as follows:

RBemove all hoards A1—A7.

| CAUTION

A12 is fragile. Do not attempt to
unplug A 12 from A8 with the boards
Al—A7 In place.

Unplug A12 from A8J8, 9, 10, 11.

Remove screws from front frame (MP24

in Figure 6—1).

Withdraw front panei so that the connectors
on A10 and A11 disengage from the mother
boards.

8—2C—-4

To replace J1, 2, 3 or 4, extreme care must be

taken in unsoldering as weli as resoldering A12.

8§-2C—-b

{ CAUTION

The combined action of heat and solder
removal by suction tends to loosen the
printed circuit from A12 (no through-
plated holes]. Do not use a solder pump
until the connector {J1, 2, 3or 4, as
required} has been removed. Avoid
excessive heat.

Heat all pins of connector (J1, 2, 3or 4, as
required) together by flowing solder over
afl pins.

Lift A12 reinforcement away from the connector.

Remove solder from AT2.
Replace faulty connector in front pansl.

Resolder A12 to new connectar. Use an
extremely thin soidering iron.

When replacing A12, observe similar precautions

when soldering the new A12 to J1, 2, 3 and 4.
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{applies 1o Option 007 only}, c3 M-1 Uil K-2
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press A1 S2 to R, Rt M-4 U1e P2
o g U B-2 L7 F-3
press the F key on the front panel. w2 o U18 G-3
U3 D-2 U1g H-3
Ld D2 U220 -3
3 s £-2 Uz J-3
ue F2 uz2z2 43
uz G2 U223 K-3
AZ BD AY RAM 2 (OPTION 001} ug H-2 uza L-3
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SERVICE SHEET 3 LOCALIZER

Be ISER Y

HP-iB £P ADDRESS BUS
PIA'S #P
a8 [6 j !
AL | ;
>- ;. AL
OPERATIONAS i
s |
#5282 g ? é}
RS 232 ACIA {} i
*’4“*; as fEe ] DISPLAY DISPLAY -y DISPLAY
2P BATA BUS g RAM LOGIC ] Atlg |_£'__
KEYBOARD) 7§ FIA%
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384 ROUTIME


https://www.manualsplus.com/

Service
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THIS SIBE 1 2 3 4 5 & 7 e 10 31 12 1% te 15 14 17 18 19 26 2% 22 23 24 2% //7/’ %N_N/f/ 8 4 g 5 W0 12 T3 N T 3617 18 19 20 21 22 23 24 25 THIS SIDE
OIHERSIDE A B C DE F H J K L MN PR 5 TUV W XY I AkBBLC ! 7 IMPORTANT: THESE JUMPERS IN NORMAL POSITION S KL MKNKNPR ST U VW X Y Z AMBBCC OTHER SIDE
1 FOR ADDRESS BOARD ROUTIMNE (D1SA ROUTIHE A) DSA POSITION FOR E
! ROUTINE C {CONTROL BOARD)
o T 1 T
BEF GRiID REF GRID REF GRID CREF GRID REF
DESIG  LOC DESIG  LOC DESIGC  LOC DESIG LOC DESIG
c1 J-3 c18 A-d CRZ N-1 R14 0-2 H30
c2 |- C1g B-4 CR3 D4 R15 0-2 R21
s} A-2 C20 B-4 a1 N-2 R18 M-2 R32
C4 G-2 €21 B8-4 Qz N-2 R17 0-2 R33
‘ CB G-3 oz B-4 Q3 N-2 R18 N-2 R34
DSA Routine A SH = H3UH Set the B170A as follows: c8 P-1 c23 C-4 04 N-2 Rt9 N-2 R35
: c7 N-2 C24 C-4 81 G2 R20 0-2 i;ig
. . . c8 P2 c25 D-4 Rr2 G-3 R21 N-1
50044 B170A BD AY A1 all jumpers in the NORMAL position, co N-1 28 D4 R3 K2 R22 D-4 w
Testpoint set AT S110T, c1o K-4 c27 L1 R4 M-2 R23 34 gg
. R . J-4
ress AT 52 10 R, SO S« S
START, STOP_~__~" G/H press the A key on the front panel, s N1 €30 p.o R10 L2 828 A3 Us
CLOCK _—  CLK C15 A4 31 K3 RUV B2 S o
- A
GROUND GND c16 Al caz 0-3 R12 L2 R28
c17 A4 CR1 M-2 R13 p-2 R29 8-4 us

LA

A4 BD AY ADDRESS

852
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DESIG

€18
c19
€20
ca21

czz2
c23
c24
€25
cze
C27
cazg
€29
C30
o3

£32
CR1

DESIG  LGC
CR2 N-1
CR3 o4
Q1 N2
Q2 N-Z
Q3 N-2
Q4 N-2
RB1 G-2
R2 G-3
A3 K-2
H4 M-2
RS N-2
R7 Q-1
R10 L2
R11 L-2
R12 -2
R13 p.2

REF GRID REF
DESIG  LOC DESIG
R14 0-2 R30
R15 0-2 R31
R16 M-2 Ra32
R17 Q-2 R23
Rr18 N2 R34
R1g N-2 R35
R20 0-2 R36
R21 N-1 R40
R22 D-4 L
R23 J-4 u2
R24 J-d u3
A25 A3 u4
R26 A2 Us
R27 A-4 uB
R28 A4 U7
=hess] B-4 ug

GRID
LOC

B-3
B-4
c-3
c-4
D-3
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0-1
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[SR34]
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U35
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U4s
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u46
U4y
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us3
us4
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W6

W7
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A& BD AY ADDRESS

{Use this diagram only for 8170A Option 001,

Extended Memory)

A 8 C D E F G H | J K L M N 0 P
A4 BD AY ADDRESS 08170- 06504
i ] L_J'_L___J'—]\_J AP
1 ] > 5
yto uzy Ul yz3 Y1z : U6 §32 U34 iz 135 u3 us yt (A yz
1 18 1 1 917 1 1 Y18 1 1 1 1 1 1 U8 L 1 g, UP @g w &2 1
| |
= 8 g " i
i f i o
2 B 7 8 [ jo7 B B ¥ ] 8 8k B 8 ! 7 ('74 ! H 7 g 8 . e
@ CLOCK !;! T 3 2
u13 u24 Ul uzs u1s uar 38 U35 y3e yzy Uhl USO v QQ ~AR20 - ”
' usp e ! uz0 1 1 Uit 1 sl sm e sk H 1 HEwET 5
! 1 1 2RIF GL ZATF SC L= I TCAT &, 1OHE SL ) R17 RiS
P25 SLF 203F 33t a3 SLF TCAT Ugie SH2Y SLF -+ """'E"’” Py :
. N @ [T ) P25 3319 107U G50H CHEF USTE SS0H OFLHP ' _m_. .
i
| RS TN B bl B N B oud B e , ; @
3 8 3 ] C133 St A206 C13T L25F 5L ::-m :::: f is.lLBl? i:_" @ “
8 8 7 g 8 7 & gist 51 8 5L £33 8 5L &L 8 8 .
\smm' vl use uss 3
-STOF
IN EARLIER MODELS o
1 HORMAL OPEN
U7 (F3] I L4
gga L= % @; ¢ 1% £ Y W m:m&ma OSA - raa 7 T y: ‘Eulid s
. L 8 I )
i
gg; $ %]} \ 43 . R LNTY Eh ym Bt sy & T ug3 8
7 8 17 s 17 6 17 8 / gé@ +
¥ ¢
. - i - @ o - .
- . g i i o - 3
RS : ] . 5 fam / i - g : o
o | BEE 11 } 0 , ; : _ ARy _ A7 I
5 AB 3 ¥ 7 B § % H < /m,; 7 . i ;
THIS SIDE % 2 3 & 10 1 92 13 % 15 16 17 18 19 20 2t 22 23 24 2% ///5// e’ ¢ 9 12 S 6 7 8 5 10 1L 12 13 W15 W17 1B 1% 2021 27 23 T4 25 THIS SIDE
OTHERSIDE A B £ O LM A PR S TUV W XY Z AtBBIC 7 MPORYANT: YTHESE JUMPERS [N NORMAL POSITION A B EF KR J KL MNPRSTY VWYY 7 MBI OTHER S
FOR ADDRESS BOARD ROUTINE 'DSA ROUTINE Al DSA POSITION FOR
I . ROUTINE C écoumm BOARD __ : , [
REF GRID REF GRID REF GRID REF GR!.D REF GRID
DESIG  LOC DESIG  LOC DESIG 1LOC DESIG  LOC DESIG  LOC
DSA Routine 1 SH = 826P Set the 8170A as follows: c1 53 c18 Ad CR2 N-1 H14 o2 F30 B-3
cz 45 c1g B8-4 CR3 P-4 R15 0.2 R31 B-3
5004A {4 k memory) 8170A BD AY A4 | ali jumpers in NORMAL position, & a2 @ o N A Res  oa
; - T -2 1 8-4 - - -
Testpoint install A3 Extended Memory Board {applies Zs a3 o a4 Q3 N.2 a1 N2 R34 .4
1o Option 001 only}, CH P-1 €23 C-4 Q4 N-2 R1% N-Z R35 B-3
START, STOP _ """ U40 pin 7 set A1 81 to N, c7 N-2 fopl} C-4 A1 G-2 R20 O-2 gig E-z
: K - R2 G-3 R21 - -
CLoCK U7 pin 6 on front panel, select: 8-BIT, AUTOC, INT, gg g% g;g g: R; K.2 R22 Sl 1 0-1
GROUND Chassis ADDR MODE, INT CLOCK 0.2 MHz — c10 K-4 c27 L3 R4 M-2 R23 -4 U2 C-1
2 MHz, e K4 cos M2 RS N-2 R24  J4 us -
c13 0-3 C28 N-3 R7 0-1 R25 A3 N
Load F-ADDR zero, Ca N-1 ca P2 RI0 L2 R26 A3 us s
Load L-ADDR FFF {HEX address code} c1s5 Bd 31 K.3 R11 L2 Ro7 B us K-t
press START (for active state). C16 A4 a3z 0-3 R12 L2 R28 And U7 L-1
c17 A-4 CR1 M-2 A13 P-2 R29 B-4 U -4
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f_48—% RATE CONTROL AND are processed by the uC and appear as the signai
CLOCK SCURCE SELECTION YCAL). The operation of the clock select circuit is

shown in the following diagram.
8—4A—-2 The internal clock rate is determined by the

YCLK
lines CSL1, 2 and 3 from Mode Latch 3. Depending on o .
. YOLK ¢ KT CLOCK 1SEE SCHEMATIC & A)
the status of these lines, one or other of the counter VACT NMAN KEKT AtL HIGH THUS ENABLIKG el
. . .. 45 OUIPUT. N BREAK OR IBLE STATES, HiAN SMPLRIED
outputs are enabled, these cutputs being a particular divi- VALY 35 LOW, DISARLING YCLK NExT
sion of the rate generator’'s frequency. The rate generator
ruris continuously at a frequency between 0.2 MHz and YELK 2 EXT GLOGK. g
. . R R KEXL 15 L0W, YHUS ENABLING ENFERMAL FROM Lhotis 2 el (41
A 21 B 2 MHz, depending on the fronht panel vernier setting. STGHAL &
D AY TRIGGER 08170-66521
RATE AND £LGCK SELECNION YOLK = MAN CLOCK 37t
L Ul Newier | odpe 0 CONGIIIONS: ACTWVE stare b s CAIOHED B¢ Yotk 3] e
20 - £ BREAR STATE .
NHAN -
) YD
CILOCK YAOT
—— | ] - A
{ : mei MODE | csLa
{ PEFT T iwfm s 8“"‘4A—4 MGSE LATCH 3
i Bus —l - H
- 8 <) s e
or ! P 8—4A—5 In addition to the clock select signals, Mode
E w Lateh 3 status also determines the special address (F-,
, Ly T- and L-ADDR) controi signals as shown below.
/ ‘ ADDRESS  CONTROL
RATE 5E1FCT ARD CLOCK SELECT SIGNALS — SIGNAL COWDITICNRS
g —-L_E_ uF GATA QUS Bif LOW U3 QUTPLT t,,”'"f‘/ KAUR 1 j‘ \T:SH‘;: t:’u?m'k 1t
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T2l — FON T8 3 o PR
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Lo e EF
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k] G4
I l i [ ! i l CLEAD THYI Xieig
8-4A—-3 Depending on the 8170A's operating mode Ve int e
1234567 89%101112131415 and state, the system clock signal (YCLK) is selected
Q J1T0 ABJN ) from the internai rate, external clock {CLOCK IN 3|
huffered in A21 and shaped by A4U45) or from manual I
impulises from the FWD or BACK keys (these impulses L 77777

868
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8—-4B—1 ADDRESS INPUT (EXT ADDRESS
MODE} AND ADDRESS CUTPUT

(OPTEON 002) INTERNAL ADDRESS
MCDE

8—4B--2 The £A bus lines are common to both input
and output drivers, the data flow, however, is to or
from the respective pods and never from one driver

to the other. This is ensured by the fact that the input
driver is enabled only in external address mode {and
active or icie states) and that the output driver is enab-
led only in internal address mode. Note that, for address
input, control pad as well as address input pod must be
connected to the B170A so that all lines are defined.

The address adder (U51-53) shifts the address by —1
so that the address appearing at the output corresponds
to the data during the interval that DAV is true {low).
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8-4B-3 F-ADDR LATCH AND ADDRESS
COUNTER

8—-4B—4 F-ADDR is stored on the feading edge of
Y LFAD, the value being determined by the status of
the address bus PIA and buffer. F-ADDR is recalled on
the leading {negative-going) edgs of NFAD,

u3zidl

[RES
N LATCH

Bels 10 LOUNTER

TG AUORESS
BiiS

Service

8-4B—5 The counter is responsible for putting the
required address on the address bus. Starting at the
stored F-ADDR, the counter increments by one for each
int/ext/man {(FWD} clock pulse or handshake: This activity
is governed by the YINCR signal which is derived on the
Control Board from the appropriate trigger source, Manual
BACK effectively decrements the counter. Due to
counter type, a decrement of one is achieved indirectly
by counting up one, down three, then up one, The
necessary ciock pulses are inserted into the YINCR

signal on the Controt Board, the count direction signat
{NUP} being derived from the uP data bus.

i)
:
H
[ v

8-4B-8 In the ldle state, and at the end of each
SINGLE CYCLE, the counter is loaded with the contents
of the F-ADDR latch {(NLOAD signal}.

8-4B~7 T-ADDR LATCH AND
COMPARATOR

8—4B—8 T-ADDR is stored on the leading edge of
YLTAD and recalled on the leading {negative-going}
edge of NTAD. A comparator monitors the address
bus and the latch’s Q outputs, pulling NTRG low at
co-incidence. The comparator consist of EX-NOR
gates, the outputs of which are normally low. At co-
incidence, all outputs go high and the output (NLWA)}
of NAND gate U286 is pulled low,

8—4B-9 L-ADDR LATCH AND
COMPARATOR

8-4B—10 These operate similary to the T-ADDR
latch and comparator.
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Service Model §170A

84811 ADDRESS CHANGE DETECTOR {unstretched) YFDH signal is used in the External Address
mode to generate the data output latch signals. At change

8—4B--12 In all modes, the address change detector ' rates above 27 Hz, YFDL cannot return 1o the lowest

senses transitions on the address bus. The uP is informed state. This ensures that the display is blanked at speeds

of such changes by the stretched YFDL signal. The which exceed visual perception.

8-62
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8—4C—~1 REPAIR PROCEDURES .

§--4C—2  Refer to § 8—2C—1 for repiacement of
A2 or associated front panel connectors.
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SERVICE SHEET 40 LOCALIZER
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A20 8D AY INTERFACE CONNECTOR 08170-656520
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g—-8A—1 STATE CONTROL

8--BA--2 At power on, idle state is automatically imple-
mented. RE and C8 generate a pulse so that the Active
and Break state latches are reset {(YACT and YBREK low)
and that the Idle state latch is set {(YIDL high). The

.Signal latches are also reset. Entry into Break state from

tdie state is prevented by the Q output of the idie state
latch which inhibits the EXBREAK signal.

8—B6A-3 incoming EX START, EX BREAK, EX
STOP signais clock the corresponding Signal latch, cau-
sing one of the Q outputs to go high. Tnis transition
clocks the State latches, and the corresponding State
signal goes high. At the same time the Signal latches
are reset.

g—-8A—4  Keyboard-generated State changes are exe-
cuted by the YRUN and YSTOP signals ciocked by
Y CSE.

2-5A—8  YEDB holds the reset line of the Signal
tatches low during data transfer from uP to RAMs so
that the operating state cannot be changed while this
ts taking place.

8—BA—6 At the end of a single cycle, the NSCR
signal returns the B170A to the ldle state.

8—6A—7 MODE LATCHES 1T AND 2

§—6A—8 Refer to the following tables.

MODE LATCH 1

Signal

YTTL
NWRD

YEDE
Y1024
YAUC
YLEN

MODE

Signal

YEAM
YNOR

Y3IWH

NUP
YCAD

NCKD

uP Data Bus
Bit (Latched
By YRCK1)

0
1

(220 ¢ LI S N

LATCH 2

uf* Data Bug

Bit (Latched

by YRCKZ)
¢]

1

=Y

Condition

HI=TTL QUTPUT selected.
Hi=gP writes ints frealy-pro-
grammable RAM;

LO=RAM writes into data
bus.

Hi=gnables RAM output.
Hi=8 BIT BUS selected.
Hi=AUTO CYCLE selectad.
Addrass count forward:
LO=address change from
L-ADDR minus 1w L-ADDR;
Address count back {MAN
BACK]: LO=decrement address
counter, Hi=increment address
counter.

Condition

Hi=EXT ADDR mode selected.
Hi=INT ADDR mode, INT/
EXT/MAN clock seiected;
LO=EXT ADDR or HAND.
SHAKE mode seiected.
Hi=3--WIRE MANDSHAKE
selecied.

Hi=Decrement address coupter.
INT/EXT ADDR mode, man
FWDn Hi=FWD key pressed;
INT ADDR mode, man BACK:
5 pulses for address counter
increment/decrement/increment.
LO=Geate during first four
YCAD pulses,
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Model 8170A

8—-6B~1 CONTROL LOGIC

8-68—2 The control logic circuit is responsible for
generating the BRS, TRIG QUT, DAV output signals,
for enabling the data outputs, and for incrementing
the address counter,

8—BB—3 These signals all appear on the right of the
schematic. They are derived from the T-ADDR {NTRG),
L-ADDR (NLWA), ENable signals, address bus change

Service

{YFDM) or int/ext/man clock {YCLK), handshake and
manual signals. These are shown entering the schematic
on the left. Signal steering is accomplished from the pP
Data Bus-derived signals, entering at the top of the
schematic.

8-6B-4  Circuit function is indicated for each opera-
ting mode by the following reduced versions of the
schematic.

PO AS 80 AY CONTROL o seses
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RS Py, F— v s

e i
[Xe] H
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i
i

INT ADDR MODE

IDLE STATE

8-75
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P10 AE BO AY CONTROL swre, vesns
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PO A BD AY CONTROL oo asne
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PO AB BD AY CONTROL e senn
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OR [ BREAK STATE MAN FWD 1. For NCKD, NUP, YLEN
8-80 activity for MAN BACK, refer to iNT MODE.
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