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About this Manual

We’ve added this manual to the Agilent website in an effort to help you support your
product. This manual provides the best information we could find. It may be incomplete
or contain dated information, and the scan quality may not be ideal. If we find a better
copy in the future, we will add it to the Agilent website.

HP References in this Manual

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-
Packard's former test and measurement, life sciences, and chemical analysis

businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent
8648A. We have made no changes to this manual copy.

Support for Your Product
Agilent no longer sells or supports this product. You will find any other available
product information on the Agilent Test & Measurement website:

www.agilent.com

Search for the model number of this product, and the resulting product page will guide
you to any available information. Our service centers may be able to perform calibration
if no repair parts are needed, but no other support from Agilent is available.
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SAFETY

This procuct has bean dnsigned ard rested according to International Safoty Requidremants,
Ta ensure safe operation and to keep the protuet safe, the intormation, cautions, and
warnings i this manual muse 2o heeded, Rolor to S 2tian I for general safety considerations
applicable to this product,

CERTIFICATION

Hhewlote-Packard Company certifios that this product maet its published specifications ot the
time of shinmant from the facrory. Howlott-Packard further certifies that 'ts calibration
measuroments are traceable to the United Stares National Bureau of Standords, to the extent
allowed by the Bureau's calibration factlity, and to the callbration facilities of ather Interna.
tional Standards Qrganization members,

WARRANTY

This Hewlett-Packard product is warronted against defects in matarial and workmanship for a
period of one year fram date of shipment, During the warranty period, Hewlett-Packard
Company will, at its aption, either repalr or replace products which prove to be defective,

Faor warranty service or repalr, this product must he returned to a service facHity designated
by HP, However, worranty service for products instolled hy HP and certain other products
designated by HP will be performed at Buyer's facility ot no charge within the HP service
travel area, Outside HP service trovel arcas, warranty sorvice will be performed ot Buyer's
facility only upon HP's prior agreement and Buyer sholl pay HP's round trip travel expenses.

~ For products returned 1o HP for warranty service, Buyer shall prepay shipping chorges to HP
snd HP shall pay thipping charges to return the product 1o Buyer, Howevar, Buyer sholl pay
all shipping charges, duties, and taxes for products returned to HP from snother country,

LIMITATION OF WARRANTY

The foregoing warranty shoa'l not apply to defects resubting from improper or Inadequote
mointenance by Buyer, Buyer-supplied software or Interfacing, unouthorized modificacon

or misuse, opu “ation outside of the environmental sp.ecifications for the product, or improper
site preparation or maintenance,

NO OTHER WARRANTY IS EXPRESSED OR ,'MPLIED, HP SPECIFICALLY DISCLAIMS
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTI-
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 sgreements and other customer assistance agreements are availavle for
Hewlett-Packard products,

For any assistance, contact your nearest Hewlett-Packard Sales and Service CHfice,
Addresses are provided at the back of this mamaal,
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P SERIAL NUMBERS

This manual applies directly ta Instruments with

' serial number 1738G00116 and higher, Any chonges

' made in instruments having seclal numhars higher than
the above number wili be found in a "Maaua' Changes” |
supplament supplied with this monual, Be sure to
examine this supplement for any changes which apply to
your instrument pnd record these shanges in the manual,
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Kit Snop On
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16462A ADDRESS DRIVER (QUTPUT) POD
Figure 1-2, Additional Supplied Accessory for 8170A Option 002
\
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Figure 1-3, Availuble Rack Mounting Options/Accessories
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& {1 s fitted
@ in rear panol)
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Figure 1—1, B170A and Supplied Accessories
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Modul B170A

Generat Information

SECTION |
GENERAL INFORMATION

1-1 INTRODUCTION

1-2 This Operating and Service Manunl contning
informatian required to instal), operate, tast, sdjust and
sarvice the Hewlatt-Packard Madel 8170A, Figure 1~
shows the mainfrome nnd accessorins supplind, This
sectlon covers Instrumaont fduntilication, deseription,
accassories, specifications, and other hasie information,

1-3 A Microfiche versian of this manual Is
avallable on 4 x G inch microtilm transparencies {ordor
numbar on title page), Each microtiim containe up 1o 60
photoduplicates of the manual pagus, The microafiche
package also includes the latess Manual Changes supple-
mant as wall as all partinent Service Notes,

-4 SPECIFICATIONS

1-6 Instrument spucifications are listod in Toble
1-2, Thase specifications are the limits sgainst which
the instrument is tested.

1-6 SAFETY CONSIDERATIONS

1-7 The Modal B170A Is a Saluty Class ) instru-
mant (it has an axposed matal chassls that is directly
connocted to varth via the power supply cahle),

1-8 This operating and service manuasl containg
infarmetion, cautions, and warnings which must be
fallowad by the user o ensure safe operation and to
maintain the instrimont in o safe condhtjon,

1-9 INSTRUMENTS COVERED BY
MANUAL

}-10 Attached to the rear of this instrument is a
sarfal number plate (Figure 14, The irst four di)its of
the serfal number only change when there is a <'grificant
change to the instrument, The last five diglts are sssigned
to instruments seauentially, The contents of this manual
epply directly to the instrument serial number quoted
on the title page, For Instruments with lowet sarfal num-
hers, refer to the backdating information in Section VI
ot this manual, For instruments with higher serial num-
bers, tefer to the Manual Change sheets at the end of

this manual, In addition 1o change information, the
Manual Change sheets may contalh infarmation for
orrecting errors in the manual, To keep this manual ns
wprto-date and accurate as possible, Howlett Packard
racommends that you portodically request the atest
Manual Change supplement, The supplement Jor this
manual [s identified with this manual’s print date nhd
part number, both of which appear on this mantal's title
page, Complimentary copes of the supplemunt me
avaitahle from Hewlett-Packard,

HEWLEYY~ PACKARD GmbH

1536G 00062

BOBLINGEN

Figune 14, Serial Number Platn

1-11  DESCRIPTION

1-12 The HP Model B170A Lopic Pattern Generator
is o real time test stimulus for functional eheekout of
multi-channel logie devices, Data oulput, suitable for 8.

or 1G:bit datn busses, (s generated from the 1024 x B hit
freely-programmable memory, Data rate may be deter
minud by interpal or external clock, Tor fuhctional tasting,
or by 0 2- or 3-wire handshoke for real time dota traffic
simulation, ROM’s con bie emulated by adiressing the
B170A’s keyboard-pragrammable memory externally,
16+lire addressing Is feasible, Manual address-shift is
avallable in sl modes, Auto or single cycle modes ollow
continuaus ar single generation of data between opuras
tor-defined trst and last nddresses, A trigger acdress, also
operator-defined, pravides n qualifier, Data output Is
TTL-compatible or variable CMOS selectable, and ),as
3-state (high impedance, 'transparent’ 10 conhected da-
vicos) copebility, 3-State is invoked at the end of a single
cycle, or on the application of an external stop sighni.
When programming the memary, data may be entered

in binary, octal or hexodecimal codes, The B170A Is
remate-programmeble vio HP-IB® and RS 232C,

* Hewlett-Packard Interface Bus, Hewlett-Packand's
implementation of 1EEE Stantard 488 "Standard Digital
Interface for Programmable Instrumentation”,

1-13 B170A Option 001 Extended Memory,
This optiors provides a total freely-programmable
memary capacity of 4006 x B bit {2048 x 16 bjy),




Ganeral Information

1-14 B8170A Option NO2 Address Driver Pod
16452A, Provides 10 address Hines which outpul the
B170A's Internully-pencrateet address (memory com-
parkson applleations). Supplind complate with accesso-
rles &5 other pods, e & 1-10,

1-16 , B170A Opilons 807, 808 and 908 provide
handles and/or rack mounting sccessorins, Refar to
Figure 1-3,

1-16 8770A Option 810 provities an additional
manual,

1~17 All aptions will he dotiverad with the Instru
- ment If ordered at the same time as the instrument,

1-18  ACCESSORIES SUPPLIED

1-19 The B170A is supplice complate with the
following tems (sne Figure 1-1);

ITEN HP PART NUMBER

EOOmA Fuse far 230 V operation 21100202

1 A Fuse far 116 V oparatiup 2110--0007
Power Cabe See Figure 2-2
Label HP-18 oddress(G) 7120-0863

User's Reference tnserted In

pullout under instrument) 08170-080011

Datn Cuiput Pod 7-0 16465A
Data Quiput Pod 16-8 16A6GA
Addrass Pod 16463A
Control Pod 16459A

Pods are complate with:
Carrying Case
Snap-on Kit
The kits consist ol
Clip connector

Hook-on clips {11/10)
ond the following wires

with terminations

1640-0320
See Fig, 1-~1,.1-2

B0A0--06G3
10230-62101

Wite Black 60G1~1216
Wire White/Black 6OG1-1217
Wire White/Brown B0G1-121B
Wire White/Rad 60G1-1218
Wire White/Qrange 60611220
Wire White/Yoliow 6061-1221
. Wire Whita/Green B0G1-1222
Wire White/Blue b0G1-1223
Wire White/Violett 60Gi~1224
1-2

Maodel B170A

1-20  ACCESSORIES AVAILABLE

1-21 Card Reador Modal 16263A provides ropid
momary loading fram market aor punched eards,

Fiyure V-6, Card Readur

1-22 Pod Connectar Modal 16457A, This connee:
tor assembly is for permanent inetollation in o system,

The BE70A"s pods sre then simply plugged in as aecashin

demands, :
-
e
:".:
Front < Roor
e
ie
Figure 1~G, Pod Connector
1~23 Front Handle and Rack Maunting Accessarles,

Available as accessories or, if ordered sama time os instru-
ment, a5 options, Reler 1o Figure 1-3.

124 Rem ste Programming Cannectors. Refer to
Seciion I,

1-26 RECOMMENDED TEST EQUIPMENT

1-26 Equipment required to maintain the model
B170A Is listed In Table 1-1. Other equipmant can be
substituted if it meets or exceeds the critical specifi-
cotians Iisted In the toble,
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Model B170A Genural lnformation
| Table 1-1, Becommundid Test Equipinent
T RECOMMENDED AEQUIRED UsSE®
INSTRUMENT MODEL CHARACTERISTICS
Countar HPBAAEA 50 pHz 10 60 MH2, B-digit disploy A
Digits) valtmatwr . HP 34EBA 0.1-20V, ac rms ohd de, 0,004 % accuracy ‘ A
Snapae with prabas - HP1740A 100 MHz handwidth, 2-channal F\A
Pulse quneraror HPBO12B | 1 Hz ~ 2 Mz pulse, F.A
Digitu! Signature HP BLO4A ¥
Analyzer ; '
Cahle assambly '13' HP111708 50 §2, G1em (24 in), BNG F,A
Cable astembly {2) HRI1170A 50 £, 30cm (12 In), BNC ,
Feedthrough HPIMOoC 60 2, BNC A
termination :
Rasistor 258, 10W A
Extendar board (2) HP BOG1-2160 26 pin AT
* F a Functinn Test; A = Adjustments: T = Trouhleshooting
{
1-3




Gunwanl Informotion

Modul 0170A

Table 1--2, Specliications

MEMORY

CAPACITY: 8192 bit.
Data bus fonnat: B bit x H24 words or
16 bit x 512 words,

POWER-OFF STORAGE: Iiternnl hottery provides
memuory retention for approx. 3 weeks at oo
tempernture Battery rechnrges when 8170A is
switched an,

OPERATING STATES

IDLE: Permits entry of address, datn and operating
paramelers. Data and DAV output in 3-\ate,

ACTIVE: Continuous data ontput.

DREAK: Static data output, FWD/BACK enables
datn change by stupping addross. .

.| ADDRESS MODES

INTERNAL: Data generation in uscending nddress
“sequence from First 1y Lust Address, Rate governed
by clack (see 'Clocking' ),

EXTERNAL; Datzt outpnt follows external address
and enable signals, DAV generated at each new
address, Data and DAV in 3-state when instrument
not enabled, Clock and eycle modes disabled,

Address to ontput delay: 550 ns max,
Enoble to autput delay: 100 ns typ,, [30 ns nrax.
DAV at min, delay,

CLOCKING

INTERNAL: 20 Hz to 2 Mz in § decade runges,
adjustable by vernler,

Rate jitter: < 0.2%.

EXTERNAL: dc tu 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, 3 MAN and Handshake selected,

FWD/BACK provides trigger for next handshake
cycle,

CYCLE MODES

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

SINGLE CYCLJ: Data s generated onee hetween )i
and L-ADDR. After eyele completion, 8] 70A
returns o IDLE state,

OUTPUT SIGNALS

DATA: Pods provide [§ antput lines DO to D7 (Mwlel
15455A), and D8 10 D15 {(Model 15456A), Pos neg
true selectabls on rear panel,

CONTROL: Datu valid (DAV) generated with each
word, Pos fneg true sefectable on rear panel, DAV
ilne via Control Pod Madel 15454A.,

DAY delay; (ndjustable on resr panel).
Nonhandshake; 100 ns te; 700 ns.
2-or J-wire handshake: 300 ns to 800 ns,
DAY width (at +1.3 V): See following table:

Click Mude i DAV Widh:
e, Clhink Cloch petiodf2 ¢ S0 ps
. Man, Cliwk 10 ps (typical)
| Il Clck:
Widiha A ns - MKy Y50 ns tiypical)
Wallh > 00 ns Fod width S0

STATUS: Kdle, Active und Break stutes dicated o
“lines ACS and BRS - fed via Control) Pod Madel

154540
Stotus_ | ACS RS
Idle LO HI
Aclive HI Hi
Break LO 1.0

P'OD OUTPUT CHARACTERISTICS

TTL setting

Fan out: 5 standard TTL max.

Levels: high +4.5 V1o +5 Vi low 0.5V 1o

104 V,

Signal charaeteristies (1 stondard TTL Joad):
Transition thmes (+0.4 V to +2,4V): 25 nstyp,
S50 ns max,

Distorted high level: 5 43,5 V (L.e, preshoot,
overshoot, ringing He above this level),
Distorted low level: < + 0.8 V (i.e. preshoot,
overshoot, rirging lie below this Jevel).

Varfable setting ('MOS)
Maxtmum load; 50 pF (high impedance).
Levels: high +3 V to +15 V adj , low ~0.5 V to
104V,
High level to measurement pin voltoge tracking:
£0.2Viyp, 0.5V max.
Signal characteristics (50 pF, +15 V)

1-4
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Model B170A

Gaepernd Information

Tahle 12, Spocilications

Transition times (20 1o BO%): 35 s typ..
60 ns mox,
Distorted low level: < + 2.5V
Distorted high level 2 4120V,
Quipng protection: all ontputs protected against
short eremt and ext, voltages from -1.0 Y to
+HIB V.,

AUXILIARY OUTPUTS

TRIGGER: Generated nt trigger address {T-ADDR),

Format; NRZ.
Level: standard TTL.
Fan outs § standard TTL max.

PROBE: +5 V de, 400 mA may.

POD INPUT SIGNALS

ADDRESS: 12 lines (positive tnie), AQ to AY vin
Address Pod Model 1545343 A10, ALY (for Option
001] Extended Memory) via Control Pod Model
15454A, Additlonal enable lines (EN1, EN2 vin
Control Pod; ENJ, EN4 vin rear panel) allow a nums
ber of B170As to be nddressed from o 16:hit bus;
selectable levels posfnegfdon’t care,

CONTROL (Model 15453A): Ready For Dutn (I{Fl))'
and Datn Accepted (DAC), In 2wire handshake,
RFD level pos/neg selectable, In J-wire hand-
shake, RFD and DAC conform to IEEE 458-1975,

POD INFUT CHARACTERISTICS
Input Impedance: > 10 kS parallel <25 pli,

Levels: high = +2.0V: Jow < 108 V,
Max, External Valtage; £ 18V,

AUXILIARY INPUTS

CLOCK IN: Fur external clock signal input,

START IN: External signal storts data generntion,
Prompts B170A transition from ldle/Break to Active
state,

STOP IN: External signal stops data generation.
Prompts 81 70A transition from Active/Break starm
to Idle state,

BREAK IN: External signnl halts B170A at current

address, outputs remain active, Prompts B170A
transition from Active to Broak stote,

INPUT CHARACTERISTICS (nll positive edge triggered)

Input Impedanee: > 10 kS2 parallel < 25 pF,
Levelsthigh 2 +2.0V, low < +0,8 V,
Min., Width (at +1,3 V) 40 ns,

Max. external voltage: £ 18V,

HP-1B CAPABILITY

Following interfice functions implemented: SHY,
ALY, LA, SR, RLY, TS, PPO, DCO, DTG, CO,

KEYHBOARD MODE: Remote programming of all front
panel keys and functions, Coded Jonding and read-
out of datn,

DATA MODE: Fast binary londing und readout of
data only,

RS 232C/CCITT V24 CAPABILITY
Remote programming and listing of memory content,
and disprny of cuprent dats bus format ond nddressf
data coding, ASCIL 7, parity even,

BAUD RATE: 110, 150, 300, 600, ) 200, 2400, 4800,
9600 selectable, Automutic generation ol 2 stop-bits
for 110 baud, one stop:hit for others,

GENERAL
POWER: 100, 120, 220 or M0V, +5% - 107,
48 ~ 60 18z, 11O VA max,

ENVIRONMENTAL: 0 to §5VC, with re) humidity
10 95% at 4OVC,

WEIGHT: net )3 kg (24,3 Ibs), shipping 15 kg
(33,2 1bs).

DIMENSIONS: 133 nun high x 426 mm wide x
422 i deep (5.2 x 16,8 % 16,6 in,).
ACCESSORIES SUPPLIED
2 datn ontput pods (Models 15455A, 15450A)
I nddress input pod (Model 15453A)
I control pod (Model YS454A "

Pods complete with Snap-on Assembly, wires,
hookson ¢lips and carrying cuse,
2. power cord, Operating and Service Manual,

OPTIONS

001 ADDITIONAL 24 K BIT MEMORY
for output fonmat B big x 4096 words, or

16 bit x 2048 words Continued,

1-&



Modul B170A

Table $—2, Speciflcations

002 ADDRESS DRIVER (MODEL 15452A)

Provides 10 nddress output lines AG to AY, positive

trie, Jostate capability in [de state,

Fon outt 10 standard TTL max,

Levels: high 2 +2.4 V, low <+0,5 V,

Signal choracteristies (into ) standard 1TTL):
Transition times (+0,5 V1o +24 V) < 50ns,
Disterted high level; 2 +2.4V,
Distworted low levell < 108V,

I

907
908
909

910

Front ilandle Kit (Part No 5001.0089)
Rack Flange Kit (Part No, 5061.0077)

Rack Flange snd Front Handle Cambination
Kit (Purt No, 5061.0083)

Additionnl Qperating and Service Manua)

-
|-
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Model B170A Installation
SECTION Il
INSTALLATION
21 INTRODUCTION
1 AMP FUEL 500 mA FLSL
2-2 This saction providus Installation instructions L ey oy 10y oy
for the instrument and its accessorles. 1t also Inchudes in- Il 1Ll 1 il 0ol

{formation shout initial inspection and damage claims,
preparntion for use, and packaging, storsge and ship-
ment.

2-3 INITIAL INSPECTION

2-4 Inspact the shipping container for damage, I
the container or cushioning materisl i domaped, it should
he kept until the contents of the shipment have heen
chackad for 'campleteness and the insirumant has heen
checked mechanically and electrically, The contants of
the shipment should he os shown In Figura 1--1 plus any
accessories thot were ordered with the instrument, Proce-
dures lor checking the electrical operation ore glven In
Section IV, If the contents ore incomplete, If there s
mechenical damage or defect, or [f the instrument does
nat pass the operatar's check, notify the nearest Hawlatt
Pockard office, Keep the shipping materials for carrier’s

inspection, The HP office will arrange for repair or replace-

ment without walting for settlemant,

2-5

PREPARATION FOR USE
2~6 Power Requirements
2=7 The instrument requires o power source of

100V, 120V, 220V or 240V {+6%, ~10%)} ot a frequency

of 48 to 66 Hz single phase, The moaximim power consump.

tlan is 110 VA,

2-8 Line Voltoge Selection

CAUTION

BEFORE SWITCHING ON THIS*INSTHUMEN?'OR
CONNECTING TO THE SUPPLY, make sure that the
fnstrument Is set to the hcal lne voltags,

I

2-8 Figure ‘2—1 provides rl\formntioh for line vnltage
' o

ond fuse sefection: :

0 Il ity § B - g A

3
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Figure 2—~1, Switch Sattings for the various Nominal
Powerline Valtagos

2~10 Power Cable

WARNING l

Ta avoid the possibility of infury or death, the following
precantions must ha folfowed hofore the instrument is
switched an!

o, If this instrument is to ho enerpized vio an aute
transformer far voltage reduction, make sure that the
common terminal Is connected to the neutral pole

of the power source fnon-synunetrical supplies).
Ensure that the ground connection Is preserved,

b, The power cohie plug shalt only he inserted into o
sackel outlet provided with a protective ground con
tact, The protective action must not be negated hy
the use of an extensfon card without o protective
conductor,

c. Bofore switching oit the instriment, the protec:
tive ground terminal of the instrument must he
connected to a protective conductor of the power
cable, This is verified by checking that the resistance
hotwean the instrument chassis and the front panel
and the growmd pin of the power cabie plug Is xero ohims.

2-1 In secordance with international safety stan
dards, this instrument Is equipped with a three-wire power
cable, When connected to on oppropriate ac power recepts
acle, this cable grounds the Instrument cabinet, The type

2-1




Installation \

of power calile shipped with each insteument deponds on
the country of destination, Refer 10 Figure 2-2 for the
part number of the power cords nvallable,

2-12 If the phug an the eable suppliod does not 1t
yaur power outlat, than cut the cable at the plug exd and
connuet o suitatie plug, The plug should meet local safuty
requiremants ang include the following teaturas

Minimum current rating of 2A
Ground canneation
Cable elamp,

The colour coding vsed In the cable will depend on the
cable supplied {see Figure 2-2),

ECHUKO TYPE

NEMA TYPE
HP Part No. D120~ 1609

HP Patt No, B120-1048

LINE = BROWKR
NEUTRAL = BLUE
GROUND = YELLOW/GREEN

LINE = BLACK
NEUTRAL « WHITE
GROUND « YELLOW/GREEN

WSED N AUSTRALIA

BRITISH BTANDARD TYPE
HP Pars No. B120-160

HP Part No. B120~1163

LINE » DIOWN
NEUTRAL » BLUE
GHOUND = YELLOW/GREEN

LINE « BROWN
NEUTRAL « DLUE
GHOUND » YELLOW/GREEN

Figure 2~2, Power Coblas Avallable: Plug Idemiticotion

2-13 HP.IB Connactor

2-14 The rear pane! HP-IB connector (Flgure 2--3)
Is compatible with the connectors on Cable Assemblies

10631A, B, C and D, If a cable is Lo be Jocally-manutzciured,

use cohnector mole, HP Part Number 1261-0203,
22
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Figure 2-3, HP-IB Conneator

216 HP-IB Logic Laevels
2-16
Logic levals org os follows:

True = low = digital ground or 0 V de 1o +0,4 V dr,
False = high = apen or +2,6 V de 10 +6 V de,

All HPI8 [ines have LOW assertion (1) stotes, Hgh
states are hald ot +3 V de by pullups within the st
imant, When a ling functions as on inpus, oppraximnlely
3,2 mA of currant is required to pull it ow through o
closure to digital ground, Whaen o line functiony as an
output, it will sink up to 48 mA in the low stite and
approximately 0.6 mA In the high state,

‘ CAUTION |

Isolation, The HPIB line screens ane nat isofated from
outer chassis (frame) grounid,

217 RS 232C Cannector

2-18 Connections used In the 8170A are shown In
Figure 2—4, If the RS 232C device to which the B170A
fs to be connunted does not have o free-end cable, use
Cahle Assembly, HP part number 0722Y-60167,

Nota: The BY70A is wired as 8 DCE {Data Communication
Equipment, 1A Std RS 232C/CCITT V.24,

-ﬂﬂ
(oooewed LI 1',5

% @ 81 DD 0N N § @ B B Bh AN

Female

Figure 2-4, RS 232C Connector

t BN BE BN B BN BN BN BN BN BN Bn B Ob BN B BR Bh OF BN Bk BN BN BN BN BE BE-0E CER BN OB B

Thae B170A HP-IB linas use standard TTL lojle.
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Matial B170A
2-10 RS 232C Logic Lovels
From B170A
True Fulsa
PSR 12V -12V
RDATA ~12V tzy
CY6 (= RTS) H2V -2V
Ta 0170A
DTR Qpen < -3V
TDATA Open > 13V
RTE Opan < -3V
2-~20  Operating Environment

-2 The Instrumant will operate within specifications
when the smblent temperature is betwoen 02C and 55°C,

2~22 FRONT HANDLE/RACK MOUNTING
2-2 Figure 1~2 shows the possible handle/rack
maunting eonflgurations. If handles are fitled and sub-
sequently nrud to be removed, the plastic trim must First
bo taken off ns shown In Figure 2-5.

/ )

Lilt o corner of the plastic trim with o screw-
driver and give & sharp tap in the direction of
the arrow,

Figure 2~6. Removing Plastic Trim

2-24  CLAIMS AND REPACKAGING

Instaltation

2-26 Claims for Damago

2--20G Il physical damagae [s avident or if tha Instrus
mant dogs not meat specificotion whaen recelved, notily
the corrlur and the nesrast Hewlatt-Packnrd Snlos /Sarvics
Oflice, The Sales/Sarvice Oftice will arrange for repalr

or replacomant of the unit without watting for settloment
of the aloim agalnst the carrior,

2—-27  Storage and shipment

2-18 The instrument con be stared or shipped at
temperatures batween -209C and 70°C, The instrument

should be protected from lemparature extremes which
couse condensation within the instrument,

2-20 I the instrumaent s to be shipped to o Howletts
Packard Sales/Service Office, nttach a tag showing owner,
return addrees, model number and full serfol number and
the typa of service required, The originel thipping carton
and packaging material may be re-usable but the Hewlett-
Packard Salos/Service Office will also provide Information
and recommendntions on materfals to he used If the
original packing is not avallable or reusable, General
instructions tor re-packing are as lo)lowst

1. Wrap Instrument in heavy papoer or plastic,

2, Use strong shipping container. A daubte wall
corton made of 360-pount 1est materfal Is adequate,

3, Use enough shock-absorbing material {3 to 4-inch
tayar) around all sides of Instrument to provide firm
cushion and prevent mavement inside the containar,
Protect controt panel with cordboard,

4. Seol shipping contoiner securely,

B, Mark shipping contoiner FRAGILE to encourage
careful handling,

6. Inany correspandence, refer to instrument by
model number and sertal numbar,

2-3
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B INSTAUCTIONS

o Connectors for Pod Assemblies, From top to bottom:
Control Pod, carrying: DAV, RFD, DAC, ACS, BRS, EN1,
EN2, and address lines A10, A11,

Addrass {Input) Pod or Optlon Address Driver {Output)
Pod, carrying address lines AQ — A9,

Dato Pod 16~B, coarrying M3 Byte DB — D15 in 1G:-bit

bus made, Lines In 3-state by B-bit bus mode {except
3-wire handshoke) and Idle State (§ 3-35),

Data Pod 07, carrying data lines DO to D7, Linas in
3:state in ldle State,

e Selectors for the codas used in entry/display of
address and data, Addresses may be enteraed in octal, decl-
.mal ar hexadecimal, Data in binary, octal aor hexadecimal,
These codes do not affect the data autput,

o Manual implementation of the 'Active State’ (See §
3--35) by the START key, and of the 'Idle State’ by the
STOP key, FWD and BACK keys step the address when
the B170A is:
in the 'Break State’,

Keeping the FWD or BACK key depressed causes ropid
nddress and data stepping,

o Value koys for data and address, When antering in
binary {data only) use the binary notation on the panel,

Figure 3-1, Cantrols, Connectors ond Indicators

3-0

in the 'Active State’ with Man Ciuck mode,

o

For other codes, use the notation on the keys themselves,
as follows; octal: keys 0~ 7
decimal {address only): keys 0 -0
hexndechmal: koys 0 - F
Commence volue entry with the most signifieant digh/byte,

@ Address selection and data recallfentry, Thaese keys

are fort
a) defining the address and data codes for entry/display,
b} detining the address at which data recali/entry shall
commence,

Syntax for code definition, v.g.
<ADDR> <DEC> <DATA> <HEX>
{< > =prosskaey)

The disploys 18 20  will show DEC, HEX respectively,
Address can be coded In QCT, DEC, HEX: data in BIN,
OCT, HEX.

Syntax for data recall, ..

<ADDR> <38> <DATA> Displays () D
then show “ddrass and data as well as the respective codes,
Data ot the previous address, or next address, con then be
ncvessed by

< BACK> or <FWD > , Kreping the key de-
pressed causus ropid address and data stepping,

DPERATION
SHaNY

il

(13
(113

Syntax lor changuwy tata, vy
<ADDR> <12> <DATAD> <2 ><A>
<ENTER >
The display changes to the new data when {in this example)
the kuys 2 ond A are pressed. H leading diglt Is zero this
need not be pressed, When ENTER key s pressed, new
data overwrites old data and the B170A automatically gous
to the next address, Multiple data entries caon be mode by
keeping the ENTER button depressed,

@ Specia addresses
F—ADDR (lirst address): the address at which dota
generation fs to start,
L~ADDR {last address): the nddress at which data
feheration is 1o end,
T—-ADDR (trigger address): the nddress at which a
tripger pulse (TRIG OUT 0 lis generated,
By pressing, for example, F~ADDR, the display
shows the current tirst address, This may be changed by
entering the deslved address value, The following example
seleets the trigger address, defines haxadecimal cade and
defines o T-ADDR vojue of A4

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

i
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froin that address on, would be:
<F-ADDR> < DEC><2><b > <ENTER>
<DATA> < HEX> <I> <2> <ENTER>
<A> <3 > <ENTER> <E> <B> <ENTER>..

{ <OEC> , < HEX> may be omitted if desired codes
ore slieady salectod),

o Trigger output. See @ T-ADDR,

o Int/ext/man clock mode selector buttons, Vernier
provides continuous adjustment within internal ranges,

o Input signals for the implemantation of Active, Idle
and Break states (see § 3-34),

e Input for external clock mode.
@ Line on/off.

Selectors lor 2- ar 3-wire handshake, Int and ext clock
mades are inhibited,

@ Re-instates frant panel control unless LLO lloca! lock
out} has been programmed,
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@ Selects B/16G:bit outnut data, Affeats maximum
adedrass and maximum data values as follows:

HIGHEST ADDREGE -

8170A
‘ ogoT pEC HEX
B-hiy AN 1023 aFF
16-bit o) 1FF
B170A Qpilon 004
BLit mnn 4006 FFF
16:bir amnm 047 FF
MAX DATA VALUE
BIN ocT © HEX
Bhitkset o b an FF
tGohssnttn ) V1777 : FFER

@ Remaote Control stotus indlicators: remnte, talk,
Heten, 5RQ {service request — sen § 3-72),

@ Selection of internal address mode means that the
BI70A generates addresses in an ascending order ot o rate
{data rate) determined by Int/ext clock or 2:/3-wire hand.
shaka,

Selection of external address causes the B 70A to operate
like s PROM; the B170A gutputs the content of locations
addressed from an externol source, Clock and handshake
inhibited, External address lines A9--AO are fed via the
Addrass Input Pod and lines A11, 10 lrequired for the
Option 001 Extended Memory) are fed via the Control
fod. Note that, the Control Pod must always be connected
to tlie B1 70A for correct operation in the external address
mode.

@ Data may be cycled continuously or just ance from
F-ADDR 10 L~ADDR {see § 3-48),

@ With the exception of TRIG OUT and Qption 002
Address Driver Pod outputs {which are always TTL.com-
patible) all outputs con be selected TTL-compatible or
variable high level fram +3 V to +16 V, This adjustment
can be made by attaching 8 DVM 1o the testpoint MEAS
and adjustirg the screwdriver slot SET,

Madal B170A

[T RITIIEN BEEYS

GV et O ) s HEd
Ped fal Uy 1y) °le
bl e, ] o ber
Yy Jooat o - BN

@ 'ERROR’ [s indlcated if syntax ar yalue errors are
madu,

! @ Address disploy - indicates value and code,

@ Data display ~ indlcates valug and code, In binary

{05 In pictura), bit high represents true, bit low represents
folse,

@)  Sttus displny ~ 1dle, Active, Break (5 3-36),

@ Selects data pod autputs as low true or high true,
Logle change tirst effective on Tollowing clock pulse or
addrnss chonge,

@ Sets RFD and DAV lines low true or high true,
In 3:wire handshake, convention is IEEE 488 (not
salactable),

@ Adjustable DAV dalay, Factory setting (s minimum,
See Figure 3-B, 3-10,

@ Cannector and baud-rate selector for RS 232C
instruments,

@ Fuse,
@ Input Voliage Selectar,
@ Line receptacle,

@ HP1B connector, address selectors and b V supply
{or Card Reader 16263A.

@ Enable Lines 3 and 4, With Control Pod’s enable
{ines 1 and 2, 16-)ine addressing of several BY70A's |5
fensible.

@ True high/low and of[ selectors for the enable
lines,

@ Logle probe supply.
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- " SECTION INl
OPERATION AND PROGRAMMING

3-1  INTRODUCTION

3~2 This section explains the functions of contral,
connnctors and Indicators, and provides operating and
pragramming information. The Extended Memory Option
GO} and Addrass Driver Pad Option 002 are included,

3-3 SPECIAL OPERATING
CONSIDERATIONS

3-4 The following steps must be lnknn hetui e ppply
ing power to the Modal B170A:
s} fead the safety summary at the front of this
monual,

h)  Be sure the powuer solector switchas are sot
properly tor the power source being used to avold
instrument damnge (Section 1),

CAUTION

Do not change the LINE SELEGCTOR Switch setting with

~ the fnstrment on or with power connected to the roar

" panel,
3-b OPERATOR'S CHECKS

3-6 Verify that all displays light brielly on switch-
ing on. The displays, special addrosses and contrals will
then revert to the condition prevalent at switch-oil, Ex-
ception: 8170A automatically adopis Idle State {5 3-36),

Note, Iperating modes, parameters and data are rotained
i a CMC-S memory with battery back-up, If the batteries
are aflowed to run down, the nformation must be re-
entered. ¥ the [nstrument as not been used for saveral
weeks, leave it switched on so that the batteries can ro-
charge, A full charge requires 16 hotrs, -

3-7 Use the performance chacks in Section IV to
fully verity operation.

3-8 CONTROLS, CONNECTORS AND
INDICATORS

3-9 Refer to Figure 31,
OPERATING INSTRUCTIONS

3-11 Genesral

3-12 The B170A generates 1024 words (B8 BIT
DATA BUS selected} or 632 words {16 BIT DATA BUS
saluciad), Option 001 Extended Memaory increases the
RAM depth to 4096 or 204B words raspectively, The
memory [§ non-volatile {battery back-tup), and is pro-
grammable fram the front panel or ramaotuly,

3-13 An ascending-address generator acgoesses e
RAM oand hence determines the dato output. Vhe address
generator operates between first and last addresses (F-
ADDR and L-ADDRYJ, which are determined by the
operator, A trigger address {T-ADDR) allows a riggaer

pulse to b generated when this sddress Is renched, Dato
con be continuous or single-eycled hetween F+ and
L-ADDR,

i"

i PAIA W) F.a

mmn:rﬁra‘wh::::
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Figure 3--2, Black Diagram! Internal Address Mode
Conliguration

3-14 Data ottputs »+ fed vin active line driver
pods. These are supplied accessories which provide casy
connection 1o a device-undertest,

Option 002 provides a line driver pod for the addrass
lines,

3-1b Bit rate can be determined by internal or
external clock, manually or by a 2- or 3-wire handshake
{Figure 3-3),

JIRIBE HE OALY

pac
e adad )
j—— DAV

Figure 3-3. Block Djagrem: Synch/Asynch Bit Rate
Generation {Internal Address Mode)

3-1




Operation

3-16 External addressing is feasible using the addrass
input pod, This is an sotive 1ne racelvar for ten address
linus, I the extended mamory Is used, two mors address
Iinos pre avoitoble using Ui contral pod, Four enahle Hines
focilitate B170A selection so that one or more B170A's
may he addressed from o 16 address ling bus, Two enable
linas ore routed throtigh the cantrot pad; ahd twn ore
brought out on the rear panel, The control pod must al-
ways be connaectad to thie B170A.
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e (TYITTY pu 131131 1 2 e
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POSEEEE LRI TP IEPIVE Wi PP IR B

Figure 3-4, Block Disgram: External Address Mode
Conflguration

3--17 Addrassing

3-18 Coding

3-18 Memory addresses may be entered and dis-
played in decimal, octal or hexadecimal codes, The desired
code [s selected by pressing the ADDR key (SELECT keys)
and then the desired HEX, DEC or OCT key {CODING
keys) e.g.!

<ADDR > <DEC>

The selected code will then appear in the display’s

ADDRESS fleld, BIN code s not admissible and will cause

an ERBOR display i selection Is attempted, The address

codn may also be sclecter by using either F, T+, or L-ADDR

keys, 2.0.t o
<F~ADDR > <OCT>

The sefected address code remains effective until redefined.
Consequantly, there is no need to deline cade if the desired
code fs already active, Changing the address code merely
changes the values entered ond displayed. It does not change
the location,

3-20 Defining First, Last ond Trigger Addressas

3-21 Cammence by selecting the desired 8-bit/16-

bit data bus, F-, T- and L-ADDR are then defined by

pressing the appropriote ~ADDR key, setting up n 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 velue set out
in Table 3—1, If a higher address is attempted, the ERROR

3-2
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display will light whan the ENTER kay [s prossed, Also,
L'ADBR must ba higher then T-ADDR, If a ttlgger pulse
is raquired.

it the address commencas with zeroes, v.g, 004, these
may be omitted from the entry, The 8170A automatically
inserts the zerovs when ENTER Is prussed, Fe, T and L
ADDR storage is nonwolatile ond can consequuntly by
used and racallod evan if power has hean removed In the
meantime, Reeal) Into the address disploy is made by
prussing the appropriste +ADDR key, v.q.t

<T-ADDR >

It the Bus Made s changed from B- 1o 1G-hit, the
axisting F+, T and L-ADDR will be retained provided
that they tie within the address limits of Table 31,
Those outside are sat Lo zera {F- and T4}, or highest
permissibie oddress {L+), Refer also to § 3--33,

Table 3—1, Address Limits

Highest Address:
B170A B170A Opt. 00
168IT 8BIT| 6BIT  BBIT
HEX IEF  JFF | 7FF FFF

DEC 611 1023 | 2047 ACY5
ocT 777 1777 | 3177 771

Lowest Address: Zero

3-22  Dato Storing
3-23 Cading

3-24 Data may be entered In binary, octsl and
hexadecimal codes, The desired code Is selected by press-
Ing the DATA key and then the desired BIN, OCT or
HEX key, e.q.!

<DATA > <HEX >

The telected 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
nelther addrass nor data fields ore selected, the coding

koys are operative on the data display. Thus, pressing a
code key then causes the data code Indicator to change,
The value displays remaln blank,
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The selected data cade remains effectiva uniil radefinud,
consaquently there is no need to unter o cate il the de-
slred code fs already active,

Changing the data cade merely changus the values antered
and displayed, It does not change the location contants,

3-25 Londing

3-126 Cammance by selecting the requirad B-hit/
1G6-bit data bus, Londing datg Into o specifled memory
locotion is then achieved by calling bn nddrass {pross
ADDR, set-up dusired nddress value), pressing the DATA
key, setting up the desired data In the selected code,
and pressing the ENTER key e.g.t

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

Alter prossing ENTER, the 8170A moves automatically
to the next address, Data is londed Into this new address
simply Ly setting up o value and prassing ENTER e.g.:

<F> <«<1> <ENTER >

<G> <8> <ENTER>
and so an, Holding the ENTER key down couses multiple
entry of value last entered or tetched,

3-27 Londing Binary, When loading binary, the
desired bit pattern is entered .. (for 8-bit word length):

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

BIT D7
L0> 1> <1> < ENTER>

BIT DO

In this example, the initial digit is zero, This need not
be written by the operator, The 8170A will sutomatically
insert leading zeraes whon ENTER [5 pressed,

3-28 Looding Octal. When loading octat, the de-
sired bit pattern must b!u converted, ng,}

8-hit pattern 11 101 010
‘ BIT D7
Qctal equivalent 3 b 2

"Note, first actal character may not exceed 3, If first

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

Opurotion

Keystroke soruonece

<PDATAS<3> <b6> <2> <ENTER >

16:Bit pattern
1 011 100V 100 101 110
BITD1G

Octal equivalent

i 3 b 4 b G

Note, first octal character may not exeeed 1, 1 tst
significont digit excends this value, leading zerags must
be entered.

Keysirake sequence
< DATAD<> <3> <b6>

<4> <B> <6> <ENTER>

3-29 Losding Hexadocimnl, Examples for binmy/
hexadecimal conversion;

B-Bit pattern 1110 1010
!
BIT D7
Hexadecimol equivalent  E A

Keystroke sequence
<DATA> <E> < A> <ENTER>
16:-Bit poattern

t011 1011 0010 t110

BITD1b

Hexadecimal equivalent

B B 2 E
Keystroke sequence

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

3-30 Fixed Data Pattern Entry, Fixed data patterns
may be loaded Into memory using a speciaf keystrake

3-3



|
Operation

proeedure, The data patterns availahie ond thelr ossogiated
kuys nrot

Memory resat (ol zeroos),
Memary sot {all ones),
Psaido rondam patiern, .
Beguence C

Sequence D

oOom—o

Sequences C antd B incremant and decrament data ns
follows:

11 B:BIT DATA BUS ‘s saloctod, Cond D
sequences gengrate an ldenticol pattern, This
starts nt zero and increments by | por memory
lacation until all B bits are true {FF in HEX),
and then decrements to zoro In the same way,
This cycle repeats until the whole memory s
londed {2 cycles with B170A, B cyclos for 8170A
Option 001), Up or down sequences can be
accessed by sppropriate definition of F-ADRDR
and L-ADDR, e,g,, 0 and FF respectively for
up, FE and 1FE respectively for down,

11 1G:BIT DATA BUS [s seleeted, Sequence C
flenarates a progression, Sequence D a rogressian,
Maximum value Is 8 bits set to 1 {11 bits set

to 1 in 8170A Option 001) which exactly
relates to the highest address,

smwaﬂwaﬂéé

arn oeE EEERR xBE AEKERR

Sequence C or O, B-bit selected, stondard memory,
{Extendad mamory gives B cycles plus 12 Jacatfons),

ADDHTIY  DATA

l MAX RUMSLR 1D F) 1)
N S A

YWFI2FF) ---D-A-':!E’-“ ----- - s -
. [ J‘rj ; [L‘-L ;
i, s ;
3 §

11 \
: Dﬂ’ﬂl‘l-ﬁ ‘-1-:? n ;«—D‘--
g_ g EE T ERRRER
43 EEREEE

Sequence C, 1G-bit solected,
stondard memory lextende
memary In brackets),

Sequence D, 16:-bis solected,
stangard memory {extended
memary in brockets},

Figure 3-b, Data Patterns C ond D
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To lond a Hixud data patiarn, press the DATA kay, keep
held down, and prass the pattern selector key for 2
secands, Tha datn display will show:

Muem Chy 7

If memory change s not required (e.q., inadyartent seloots
fon), prass the 0 key {or any other valug key except 1),
Thase keys {axcept 0} oparate in the normbl way, including
ERROR indization, The display than reverts for normal
operation, f mamaory change [s raquired, pross the 1 key,
Data display chanpes Lo

Mem Chy |

Wiien loading is complete, the sclamation mark is re-
placed by the pattern [dentifier. As on example, the
pseudo random patiarn |s entered as follows:

< DATAIE >.[ {DATA first, then
l Mom Chg ? simultangously lor 2 5)
<12
Mum Chyg |
Mem Chy E

The next keystroke eauses the display to revert 1o i*s
normal function.

3-31 Recall

3-32 The contents of 5 speciiic addross can be dis-
played by & keystroke sequence simitar to the following
expmple:

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

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

3-33 Data Bus (8 bit/16 hit) Change

3--34 This poragraph anly applies if, contrary to
the procedures already describad, Tt Is desired to change
the B-bit/16:bit bus selection without reprogramming
the memory. =

if the bus selection is changed from B-hit 1o 16-hit,
address 612 (of the B-bit word) becomes the MS Byte

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

In the B170A QOptlon, each 1 k segment of memory
behaves the some way. The effect is shown in Figure 3-6.
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Figure 3-6, Memory Organization i

3-36  Operating States

3-36 The B170A rasides in ane of three states:

idle — outputs inactive {high-impedance 3-
stote)

active — outputs pctive

hreak ~ outputs active (static),

State transitions are initiated by control signals applied
st the front panel or by the B170A"s keyboard, Curtent
status is indicated by status signals (via the control pod)
and front penel Indicators,

LU
.mm W ﬁ)ﬂu.
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BIART N e
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BIOP N
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BREAN Iy ACE « ALTIVE BYATY BGNAL
RS- MRL AR BYANL BIGHhAL

LAY » DATA ¥ALIBBILNAL

a. State Control

Figure 3~7, Operating States

Qpuration

KEYAOANRD
COMMANDS
ERTERNAL
SIONALS

b, Btata Diagram

Figure 37, Oprroling States {cont'd)

3~-37 Idle State

3-38 |dle state Is entered alter:

power oh,

manual STOP,

STOP IN signal,

at the ond of a SINGLE CYCLE,

The operator can set operating maodes and load, freh
and chanpe nddress ond dota, Alb front panel controls
and keys nre operative, No output sighals fexcopt ACS
low nnd BRS high) ore generated. DAV and all dain
lines are high impedance {3:state), The B170A will

only respond to on external or manual start signal,

3-38 Actve Btate

3-40 Active ctate con be entered from ldie or
Break States by an external or manup) start signal, The
B170A responds to all external sigeals aecording to the
selected mode of operation, With the exception of
LOCAL, STOP and {In manual clock mode) FWD and
BACK, all fromt panel keys are disabled. All outputs
are gctive, ACS Is high, BRS high.

3-41 Breok Stote

3-42 Break state can only be entered from Active
State with the BREAK IN signal, With the exception of
LOCAL, STOP, START and lindependent of clock mode
setting) FWD and BACK, all front panel keys are disaliled,
Data Qutputs are active, but are static at the address which
was effective st the incidence of the BREAK IN signal, By
using the FWD or BACK keys, data can be stepped at manual
rates, Feeding TRIG OUT to BREAK IN nctivates the Break

3-b
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state whan tim T+-DBR 16 raashist, ACE andd BRE are Jow,
Tow B170A will ruspoind 1o dxtemal or manund start ane
stop signats.

3-43  Blgnal Ln\im!s
3-44 Input Signals

3-4b All input signals are TTL.compntibiu, Enablu
Jines ean be selocted positive tue, negative rue or off
{rear panel), RFD ean b selected positive tnwe or negalive
trun for 2wire handshake; for 3wire hondshake B s
olways in nccordance with IEEE ABB {high level = ready
for data), All other Inpuse are allective on the positive:
going edge,

3-46 QOutput Bignals

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

AN other outputs are TTL-compatible (TTL selecied
or CMOScompatible (VAR selected), When VAR s
selected, high fevel is adjustable from +3'V to HIB V
{test point MEAS and screwdriver wimmer SET), Datn
outputs and DAV are positive/nogative true selectable
{rear ponel} and have 3-state copability, For 3-wire
hondshake, DAV s always in accordance with |EEE 468
{low lavel = data valid), Trigger bnd data outpuls are
NRZ,

3-48  Operating Modes
3-49 Internnl Address Mode

3-50 Clock Made, Data rate can be datermined by
the internal 20 Hz to 2 MHz clock, external CLOCK IN
signal or manuaily (IMAN button lit, press FWD/BACK
keys), At slow clock rates, addresses and data are displayed,
When AUTO CYCLE s 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 fdle state when L-ADDR [5 reached,
A timing diagram appears in Figure 3-8, Note thal, in

. break state with external clock selected, the data moy he
stepped manually with the FWD or BACK key,
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Figure 3-8, Clock Mode Timing

Note that, when changing from ext clack to int slock,
AUTO CYCLE is automatically sulected,

3-561 Handshale Modes, In the active state, timing

Is determined by the handshake lines DAV, AFD ond (3-
wire handshoke anly} DAC, When 2- or 3:wire handshaki
bs selected, the internal and external {but not manual;
cluck maodus are disabled, Auto or single cycle may be
setected, A rear panel DAV delay adjustmant is provided
for handshake timing Investigation, In the event of apparent
handshake molfunction, varify that this control is set to
minimum {factory setting], and thar the RFD nnd DAV
are el to the appropriate logle conventian {in 3-wire hand-
shake the convention is fixed; JEEE 48B),

In 3-wire handshake, data bits B -16 are nctive aven of
8:bit bus Is selected, This allows the control linos ol

the 1EEE bus 5td 488 to be simuloted as well as the
tlata and handshake lines,
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Figure 3-+), Handshake Maode Timing

+




N3

-
-
D

11 IIL

Mnidul B170A

3~57 Bus irndlis eon be slowed $o mbnial shantds
oither by Initinting brank state or by sslesting mumanl, Boly
muthods operate by pravanting the B170A from stepping
the addross until the FWD or DACK kay [s prassed,

Note that, should RFD bu false when the key 15 pressed,

an arror condition witl ba indieated on the display,

3-63 Optionnl Addrass Output Copahility, The
Aledrassus gunarated by the B70A can ha applivd to an
extarngl device by means of the Address Driver Pod Motn)
1GAG2A (B170A Optlon 002}, Applled to the ADDR -0
connuetar, 10 adedrass Hines are pvailahle which provite
complete sddrassing tor the standard memaory, 1 ushig

~ the B170A Option 001 Extended Memory, the usdross
serquenee reprats four timaes for o complete data rendbout,

3-54 Extornnl Address Modo

366 When axternal nddress moda §s seleciod,
addresses applied 1o the B170A vin the Address Pot Model
16463A {connector ADDR 8-0) will cause the corras
ponding dotn to he necessed and output, Qualiliors

ENY, EN2 {vis control pod) and EN3, ENA (vla rear panel)
must b true or switched off {rear panel HIJOFF/LO
switches), Thase qualillurs allow the use of several B170A's
in porallel and permit 1G-line addressing, With axternal
nddress mode sefected, eyele and etock modes are Inhibited,

In the break state, the FWD kay con by used to pull the
BRS signal {can be used os system halt), Whon using

the B170A Option 001 Exteded Momory, the address
lings (A0, AV} of the control pod are required as well,

Note that, whether or not the A 10, A 11 lines ore re
quirad, the control pod must nlways be connected to
the B170A,
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Figure 3—10, External Address Mode Timing
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3-56 ' HPIB PROGRAMMING
INSTRUCTIONS
3-67 Thu Following progrim modes con be chosen

hy mapraprinte pdurussing:

ayhanrd Mode

Listenn — all lrant panel keys {dnta, ndedrass,
parame*er and mode) cop e programmut
from thu system controller,

Tulk — mamaory conlent or error massage
can he communicated to the HPAB,

Talk only ~ {r* memary contant reparting, in
the selected co-le, to 0 noncontrolling petis
pheral {e,g, pritaer), No systom conbrollor
ranuirad,

Dato Mode

Listan — fost memary toading {in Linary
bytes only), No made control,

Talk — tast mamory contam communication
{in binory bytes only} or error message (samu
os keyhoard mode) to the HPA B,

Talk anly = for memary content reporting, In
hinary, ta & non-controlling, sarfal storing/
reporting, peripherol {e.9, tape punch), No
systam control required,

3-68  Contro| Lines
3-60 The bus Hnes avaitable ot the rear panel HP 1B
connector are s follows {all use negative logich:

8:hit dota Lus {lines DIO § 10 8);

handshake fines DAV {data valid),
NRFD (not read for dato}, NDAC
{not data nceepled);

coitrol Hines IFC {interface clear), ATN
(attention), SRQ (service request), REN
{remote enable), E1O {end or Indentify),

The B170A uses all Hines except EOI, Terminations, logic
levels and pinouts are described in Section 1), In this monual,
bus Infarmation will generally be restricted 1o B170A speci
fics, for this reason, the handshake lines will not be dis-
cussed and the control lines will only be mentioned In

connection with B170A activity, Permissible codes are

3-7
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prasented in Toble 3-3, For mora hus information, refer
to the conrensed description in HP publicaton 59401-
00030 shd 10 [EEE Standard 488,

3-60 To use the 8170A on the bus, ramote caphio)
must he Implemented, This Is done by seiting the REN fine
trun, A return to local control con b mathe manuakly
(LOCAL huttani, by sending the eammand GTL [go 1o
logal), or by setting REN falsa,

3061 Addrassing the 8170A

3-02 Tulk ant listen oddresses are transmitted by

the systum controller over the data bus with the ATN line
true, When on Instrument recognlzes its pdedress, it wilt
adopt the appropriate bus maode, The B170A has two sels
of address sulectors, one for the kayhoord mode and the
othar for the Datn Mode, They are situated on the rear
panel, and thelr passible settings are summarized In Table
3-2, When allocating addresses, make sure all selgctars in
the system have s unique setting. Supplied pccessory 7120~
68563 peel-off HP-IB lahuls provide a convenient record,

gee Figure 3-11,

D
Example based Example with
addrusses in ASCH)

on B826A practice

K = Keyhoord Mode, D = Data Made

Figure 3—11, HP-I8 Address Lobals

3-63 For operating in Talk only, it is immaterial
whot setting the A1 to AB selectors have, Important is,
that the appropriate 8170A TALK ONLY selector be sot
to 1, and that the listener {printer, punch) be set to *Listen
Only’, Note that, first and lpst ad Jresses must be defined
on front panct of remotely in keyboard mode.

3-8
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304 Whan the B170A is aldtessad, REMOTE
LISTEN or TALK or REMOTE TALK will appany in the
disploy (REMOTE TALK nppanrs if the 8170A was pr
viously listan aduressad), Front panel opurations are pro:
tected against Interruption from the HP4B, Thus, [ o
manually-invoked apuaration s In progress, the B170A will
not respoand 1o the ik or listen address until that operation
is ompleted,

Tahle 3-2, Available HP-O Addrusses
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3-65  HPIB Koyhonrd Mode
3-60 Listen

3-67 The syntax is idunticnl 10 that used via the
kayhonrd, The program codes are mmimonice of the
frant panal Inseription or the inseriptions themselves,
Refer 1o Figure 3-1,

3.-G8 In addition to First and Lost Addressos
{FAD, LADJ, Siart Addross {SAD) and End Addiass {EAD)
are programmable, SAD and EAD pre linivs lor memaory
reporting In Keyhoard Taltk and Dato Talk modes, These
are distinct trom FAD and LAD which are the limits for
the from panel output dota {5 3—13). 5AD olso defines
the first lcantion for data read into the B170A in the
Data Listen mode, BAD increments as datn is loaded/
reported so that, It o dato transmission [s interrupted,

it can be sutomatically rasumed at the next addrass,

in the Tolk Only modes, FAD and LAD provide the
Ihmits for loading and raparting,

3-068 The fallowing examplus iHustrate some typleal
program steps, The Madel 8B26A Detktop Computer with
HPB Interface Model DBO3AA [s used os system controller,
In the examples, the 9B034A's nddrass Is assumed 1o be 7,
thus the sddross of on instrument on the HPIB is 7XX
where XX is the decimal equivalent of the five least signi-
flcant bits of the bus address, As B170A addrass salector
sattings of 00111 and 11011 {deeimal 7, 27) are assumod,
the BB26A addrass codes are 707 and 727 respectively, Talk
or listen addresses {more specifically, bits 6 and 7 of the
HP-1B address) ore automaticatly specitied by the kind of
statement governing the B826A’s activity, e.g., the state-
ment red 707 1alls the 8B25A to read from the bus and tells
the B170A 1o tolk {in keyboard) mode; the statement wrt
707 tells the D826A to output to the bué and tells the
B170A 1o listen {in keyboard made). Stmilarly rdly 727

and wrh 727 for the data mode talk and listen addrasses,

3-~70 Selection of operating mode and codes for
address ond datn, The following exsmple programs B-bit
bus, Int addr mode, auto cycle, TTL output level, 20-200
Hz int clock, decimal addr code, hexadecimal dota code:

wrt 707, D08 INT AUT TTL CMb ADR DEC DAT HEX"

‘The stiing within the guotes represents the actual ASCII
characters transmitted over the hus, The spoces have been
inserted for opticol clerity snd may be omitted or re-

Programming

s placed by ABCIE NUL I dasirad; any numbar of such

charnglers may he inserted, Small lettars may be used
Instand of coplials,

| 3-71 SAD/EAD entry, #.p.t

wrt 707, "'SAD, 0, et ead, 12, ent”

Snucels) butwean ent and esd aptional, Cammas inside
thie siring may be replaced by any sigh in ASCI column
010 (=, 1 ? +— atc.) exeept spoce,

3-72 ata entry, e.p.;

wrt 707, "adr, G, dat, 12, ant, 34, ent, b6,
ent, 78, ent, Bn, ent”

whare dota is stored at canseculive lecations from
address G,

3-73 Short-form antry, The line length moy be
shartennd by malking the following substiwtion;

Long form Short form
,ent

,nnt,

- we

Thus the data aniry line reduces to:

wrt 707, “adr, G, dat, 12; 34; 66; 78; 0a),"
SAD/EAD entry becomes:

wrt 707, "sad, 0!, end, 125,

The following example combines SAD and data entry:

wrt 707, "sad, 10, dat, 12; 34; 4e; 74; G8;, ', Where
data s londed cansecutively from start nddress 10,

3-74 Data antry? coding, The Tormat {over the bus)
of the data entry is the chosen code (HEX, QCT, BIN)
translated digit-by-digit into ASCII, The following examples
Hustrate the different codes.

Data formatting example, 8-bit word selected;

Desired it pattern 1 1 1 1 1 11 O (= 376 OCT,
FE HEX)

ASCIl sring: BT D7 BIT DO

-n; 376: P N R R Y (" OCT pl’D'
grammud)

nb; FE: .....»;--.-..-»“fHExprO'
grammcd)

HI: ‘Il“"o;bbbuliopl;l‘.fBlero'
grammed)

3-0



Programming

Dnta formatting example, 16-hit word solected:
Oeslrad bit pattern 0001000100010001 | = 010421 OCT,

1111 HEX)
ASCII string: BIT DG BIT DO

HD: 0‘0421;..!)"!"0!'

. {il OCT pro-

grammul)
n»; ”'l; ....--»-.-...("HEXWO-

arammetl}
«~ 000100010001000%; ... (il BIN pro

grammeti)

Initial zeroes may be omitted,

3-76 Using the Cord Readur

3-76 General Instructions lor using the Cord

Readey 16263A are cantalned in ts manual, The following
marked card exampls lllustrates o combined SAD and

daln gntry:

wrt 707, "SAD,7,DAT,12;34;4¢;,"

il SL-"e::m*":-l}
i ,;ll[ 1R

L) n.....-!'.'—'
fufu micoms O C|me mEl R
vl e - )

[ LR ) L= R RSy D R
O L sy, kA A

Bt V-0, hbons ndedrest dme by b e ot Pl
Bt ¥ puty AN brw.

= TR L
eofeamEloo ey eyt L
wr b 1T e oD mp me) LI
S 3t ) W ]
el e L O X I re b
DS N d i el ] B ’

A0 & - I‘-' -5 L4

BN (e W [ J~=F 3 (WS R CRR i
ERN US| R 1= Toud (R 5 CP] EPRP I
PR O =2 [ R g =Nty K

O ) ] Rk

‘
PR Y] ey e —y—p E ’}»lnluu!ml
- &

;}-uom.mr

M TS - T= 1" S T vy
T L T Y-H 3 1R g )
b e T e ) il 2
]z omlem o5 oo )2 mm].
B e 3T Y= 1) e O
ez oo t|om o - -] ] i

+
s }-h Jor s B

. 1|ty e D e X T i ‘ »

ooy Ok e o e o mnd s F Unbiten
» Hu e R DB ED Loy iy
E I ERR J P SR ) B S (A N ] -
I RGD pad D ST

cAPRd R oy en] | ey
o] BN = FE TN Rt il '

i‘i‘.; LJQEP‘?}:’"%“‘ L ":..‘b‘_

)
l Sobr, ru.t...,tt '
.

3-77 Error Mussagos

3-78 Il data Is glven incorrectly, the BI70A
will issue 8 Service Request, displey SRQ and
remalin [n its previous operating condition. To abtain the
error cade, the system controller must serfal pol} and
arrange to store the response e.g. {for the ¥926A):

rds {707} - A,

One of the following codes will then be transferred from
the B170A to (in this example) the 9826A's A register:

3-10

Matal 8170A
HP.AB DIO Linn, | BUZGA
B1T66A4321 A register Muahing
u_'i_n } () 0 0 () a-; 'Aulahm N tlu'ylm sl
Mante st £t Maoele
wthit)
100000} (610 Status error {Bynax
arror in bule state
heeomies s1atus err in
Active or Break status)
npraoonog ;1) Maenunwe et
oI100001% ) i/ Synhi etn
01go0o0100 Gl ATN tong ereor

3-79 Tolk

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

of p service requost] couses the memory contonts from

SAD 1o EAD to eppear on the bus, The format of the

tata far each focation is the chosen code (HEX, OCT,

BIN) transtated diglit-by-digit into ASCII. Mostsignificant.
liyte tends, There are no separators, The Jast tocation {LAD)
is terminated by GRLF.

Example: HEX code selected, B-hit word selested, data
fnerementing from 8 ot SAD to FB at EAD

Bit poattern ot SAD 00001003 { = BHEX),

hit pattern at EAD 11111001 { = FB HEX)

ASCI} string transmittad over bus:

090ACBOCODAF 10 rerersrrrrres sernrbntEeree FOFAFBCRLF

Exumple: OCT cade selectad, 16-bit word sejected

Bit pattern at SAD 0000 QOOC GOC1 0001 {= 21 OCT]},

hit pattern ot EAD 0801 0001 0001 0008 {= 10421 OCT},
ASCH string tronsmitted over bus;

000021 soromermrersassassorsasenes 310421 CRLF

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

wrt 707,"sad, 0;, dat, 0; 13 2; 3; 4;, cadf, 3; .,
< Define buffer for 8170A dato >

red 107, <read-in ond stare routing >




Mudal B170A

Nate that, BAD Is Insremanted as anch memory locatiun
Is sransmitiad, Cunsaguemly, if the B170A |s de-addressad

thon re-addrassed, the datn transmission will be interrupted

and then cantinued fram whera it lel ofl, BAD must b
retdufined §f tha data is 1o be transmitied in a single string,

3~-B61 Talls Only

3-02 The B170A 1ransmits memory content bar
ween FAD and LAD (s apposed to SAD EAD In bus-
addrossed talk),

Exsmpla: HEX code salacted, B:bit word selectad, dota
Ineramanting from 9 at FAD 1o FB at LAD

Bit pattern st FAD 00001007 {= B HEX),
hit pattern at LAD 11111000 { = FE HEX)
ABCH string transmitted over bus:

CRLF ——————1p enture print head
J4 a1 telt margin,

0BQALF
OACRLF
OBCRLF .
ODCRLF
OECRLF
OFCRLF
10CRLF

» »

[ L4

FBCRLF

FACRLF

FBCRLF : '

CRLF —-—— secont! GALF to
separau cansecutive
print puts,

3-83 HP-1B Dote Mode
3-84 Listan

3-86 Dota Is taken from the bue and fHed in SAD
up, Eoch word on the HPB rapresents a binsry byte, If
1G-bit word Is selected on the B170A, high-order byte is
transmitted {irst, The following progrem, which defines
the SAD o5 41 in the keyboard moda, then louds a data
sirlng from this address on, is typical

wrt 707, *sad, 413" Note; Keyhoord Mode
address,

wrh 727, < binary string > Note: Data
Mode address,

Programming

I the contraller must fetch or ganerate more data before
the {'ald |5 complete, the B170A should be desaddrassed
white the contrallar nttends to these tasks, To complete

the fleld, the B170A should be re-addressad nnd the dota
trapsmission continued from the ward {or byte, If 16:bit
word s selncted) at which the transmission wos Interruptaed,

3-86 Using the Card Roador

3-87 General Inttructions for using the Cord Reader
16263A are contalned In fts manual, The following marked
card example s based an the program in the preyious
paragraph,

lfl E-Lw,mm Mods }

TR "Tﬁ‘;

AT - e
\ F- 3

Bids $-, baden mddinss ot biphowt mode

=l 2 L RNCE PR T
R IS T LT PR [ST] R
o Aesmbo ey rs|crm|c]o oo | A
s ml ey e e oo e - In
Lo co|momeelcor e o],
[awt peiry==) P =yt y== Foyel ol el ')
wilvsrs|ee m e ez o melr o] x| g
[N L U X1 T (X BEe
AT LYY ¥ e ¥ !
S ) U O EER) bnln'-n
T[Sy s e wd ww o am we | T | Lt addent Nor dabp musde B B gl ATH dow.
il oo m vl S § o loction d) T
e | 3 e | o] i3 s § ol lnariion A
P e e e a0 e s 2] ke [ louieaad
s ]y e d e ey ]t | g (oathon AR
) IZ[CS e b ¢ | Ja lacetion 48
<[ v jan o e o Jolaxcion A% e By dpip
o=y 12 X ¥ fo hxpthon d T
o - 0 bocstion A8
- - 1n bocation AF

2 | b docation 80
12z 1 L ba location 1
~a | Uninten

i; ﬂﬁr..%ﬁﬁlv "
khnlill‘.fu-ln»( b

3-B8 Error Messages

3-89 Same os in Keyboard Mode {but use Data
Made talk nddress),

3-p0 Talk and Talk Only

3-9 Data is output ir binary {same formas as in
Listen) between SAD/EAD (talk) or FAD/LAD [talk
ahly}. Note that, SAD Is incremented as words ore trans.
mitted, Consequently, if the B170A Is de-addressed then
re-nddressed, the data transmission will be interrupted
and then cantinued from where It left off, If the entire
data is to be transmitted In a single string, SAD must he
redefined,

3-‘32_ . .Code Assignments

3-83 , Referto Table 3-3,
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Table 3-3, HP-{B Cade Assignments (ASGI) for the B170A

APPLIES ONLY IN COMMAND MQDE (ATN TIRUE}

- THEGE CHARACTERS CAUSE 5RO

BAME \
INTERPRETATION

BAME

INTERPRETATION
THESE CHARACTERS ARE IGNORED '
HPIB 7 1] 0 0 1 ! 1 1
DATA G (] 0 | 1 0 o ) |
LINEB 6 0 1 1 0 ! ] }
A[3[2[3] 0
ojojojo] o NUL DLE sp__ |- I I p ] op )
o{ofofy] 1+ | 304 [-aru:] pet fielo| o Al v T A "
ofo[yjof 2 5TX DC2 " A I e I ho| v
ojo| 11| 3 | eTx ) . BT 8= ~Bi- e | v ]
oi|cla] 4 £OT Dea 3 f"-fEf‘«'-f 4 E‘ ) é d |t
ofrfoh} © ENQ NAK % Bacil I s e |u
o [2[0] & | ACK 5YN P P S T t |y
ofv[1|r] 2 REL ETB ' T Y - T I i w
1ofo[o] 8 BS cAN | ‘spei] o B .z n g [ n | x
1joloj1} e | HY EM_§:8PD] ) I - S AT g*.«.,t:-. |
1[o{1[o] 1o | LF 5UB ’ ol ] R T
o h il o [ vy ESC ! v et ko [rae k
Wilolo] 2 | FF _FG A Y :'-"5‘«*--“
1|volr| 13 | cn G5 - T e m
11[r]of 14 | 50 RS . N i n_
HRIBIR 16 [ 8 us I; 0 n o
3-94 RS 232C PROGRAMMING 3-96  Status Messoge
INSTRUCTIONS

3-97 Data bus (B/16 bit), addraess sade and datn

code are displayed on the screen when the terminal’s R
3-85 The following B170A activities can ba directed key is prossed;

from a data terminal using this interface:
stntus massage,
menory examinatibn,
memory change,
memaory Hsting

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

The bus lines used, terminations, loglc levels and pinouts
are described in Section |), Front panel operations are pi-
tected against interruption from the RS 232C, Thus, it o
manually-Invaked operation is in progress, the 8170A will
not respond to a data terminal until that operation Is
completed, ‘

3-12

8170A ready for new
command,

Operator presses B key,
B170A gives CRLF and
then dota terminated by
CHLF.

Data code.
Address code,
Woard length.

@ R CRLF

B, HEX, HEX CRLF

a@ B170A again ready
for nLw command,




Muadal B170A

Nata Underlined characters sre antared by opiratar on
the terminal keyhonrd, Thay ore sccepiad by the BI170A
and are then returned to the wrmingl for display {full
duplex), Charoeters not underlined originate from the
B170A., The undarling dous not appesr on the display,

3-08  Memory Examination and Chonge

3-09 A memory location can be examined by
eptering M and the required address ot the larminel:

@ M CRLF  QOperntor prassas M, B170A
gives CRLF,
123 VF Opurator lypas 123, BI70A

V———

responds with two spaces,
fallowed by address 1 2 3's
dota followsd by two spaces,

Frem this point, the oparator mayt
and operation {, key),
o on to next addruss (CR],
or change the data,

For example

Operator changes address
123 data 10 G A,

System automatieally
fous to noxt address,

124 AA 1 CR Operator changes datn
T {fromAAto 01,CR
signals that there Is no
further data entry, Ling
Is overwritten with com-
plate dato, System go.s
1o nex! nddress.

No change to data,
System goes to noxt
address,

126 06 CR

126 DC - Qperation ends,

o

Leading zeroes need not be entared by the operator,

In the cose of en address, the line is overwritien with s
space for ench omitted leading zero — the dights conse-
quently occupy the vertica) column appropriate to fis
waighting. With data, the amitted feading zaroes are ro-

generated, In the above example {address 124, dota change

from AA to 01) the overwritten line would sppoar ast
124 AA 01

Pragramming

When 110 haud is sefueted {nr woleprinter), the BI170A%
control logle autamatically couses o pew line to be
gunerated instead of overwriting,

3100  Mamory Listing

3-101 A dinlog to definue start and end of the (st s
called up using the P kay!

o P

STARTADDR,: ) 0A BIT0A demands the
start addrass, Be
causa, [n this example,
the addruss is incom:
plete {only 2 dipgits),
the operator inerts
o space (A} aftar the
addrass

STOPADDR ,:16A B)70A demands
stap addruss,

Display of nddress
and corrasponding
1 2E dota lollows nuto-
12 3D matically, Space s
transmitied instead
' of initinl zerows,
' Doubie spaco be-
. tweeh address apd
' data, CRLF follows
160 78 each data,

10 1 F

16 A A F Read-out terminntes at stop
addrass,
B170A ogain ready

o far a pew commaond,

The listing may be discontinued at any time hy pressing
the terminal's spice bar. Pressing a second time allows
the list to cantinue from where it left off, The terminal's
period (.} kay can be used to terminate the listing bafore
the stop address Is reached,

3--102 Having discantinued the listing, o Jine may be
changed by pressing the terminal’s M key and writing
new dota, Subsequently, the M operation may be dis-
continued and the Hsting continued by pressing the period
{o, key»
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Fungtion Tosts

SECTION IV
FUNCTION TESTS

-1 INTRODUCTION

4-2 The procedures in this section test the in-
strumant using the tpecifications of Tahle 12 ns
standards, All tests con he perfonmed without access
to the interior of the instrument.

43 EQUIPMENT REQUIRED

LB Equipmant required for the function tests

Is listed in Tahle 11 Recommanded Test Equipment,
Any equipmant thot satisties the critical specitications
given In the table may be substituvad for the recommendad
modells),

4-b TEST RECORD

A-5 Rasults of the function tests may be tabula:
ted un the test proceduras. Tust results recorded ot -
coming inspeetion can e used for comparison in periodic
malntenance, troubloshooting, and after repairs ar adjust-
maeats,

A—7 FUNCTION TESTS

A=B The function tasts given in this sectfon are
sultable for incoming inspection, troublashooting, or pre-
vept,se malntenance, During any function taet, all
shields and connacting hardware must be In place, The
tests are dosigned 1o verify the published instrument
specifications, Perform the tests in the order given and
record the dato in the data spacas provided at the end of
nach procedure,

A-8 Epch tast is arranged so thal the spmciifcation

is written as it appeers in Tabile 1-2, Next, a description

of the test and nny special Instructions or prohlem areas
are included, Ench test that raguires test equipmaent has o
setup drawing ond o list of the required equipment, Tha
initial steps af ench procedure give control settings required
tor that particular test,
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FUNCTION TESTS

4-10  DATA QUTPUT FUNCTION TEST
SPECIFICATION

Data pods provide 16 output lings (Modal 15465A DO to D7, Mode! 16456A DB to D1B), pos/nay true selectable on ranr
pang, Data generation in nscending address saquence from First to Last Address,

EOPE

) oa 1b4bEA

| D1b_o
= ' I i - 1
— L KCOPE
(2 00000 "'_I MWA 0y hom 7 A
= e [ =

he

~—

BNC CABLE AY

Figure 4~1, Tost Setup for Data Qutput Functlon Test

EQUIPMENT

Oscillolcope with probe
BNC cable assambly, 61 em

PROCEDURE

—

»  Cunnaet the equipment as shown [n Figure 41,
2, 5ot the B170A os follows:

DATABUS ......vvvvvussesr 1GBIT

ADDRMODE ,,..,.. s svssss INT

CYCLE‘Pr!ib}l"i""DFD‘DD-AUTO

OUTPUTLEVEL FE B EE B R B R E RS TTL

CLOCK MODE R INTEHNAL .2MH2'—20kHZ
\ Vernler oovoovvvvvvuvvnss CCW

DATA (requifred) ,.,....,..v.. HI

ADDRCODE ..., vssvver.ss HEX

3, Lood
F'ADDR B r PR PR PRy zern

T'ADDH brersrersre e e ROTO
L.ADDH PR FEREPE R E R ?FF

—
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Funation T

FUNCTION TESTS

psis

4. But memory lall ones), see & 3-30,
b, Prese START key,
G, Adjust oscllioscaope so that two TRIG QUT pulses ara displayed on the A trace,

7. Chuck anch data line {pod outputs DO to DIB) In trn with the scope probe, A continuous
high leval should be displayed by the B Race wummmineseennmsensssmsnnnss ¥YESNO

NOTE: I any bit is incarrect, a narrow negative pulse will be observed, To find the oddrass of the
faulty bit

connect dato line concerned to BREAK IN,
set DATA switch 1o LO,

The taulty bit stops data generation and its addruss is than one tess then that displayed, Discon »ry
BREAK [N, Return DATA switch to H), Pruss START kuy,

B, Reset momory {all zerous), see & 3-30,

D,  Chuck cach data line {pod cutputs DU to D16} [h twim with the scope probe, A continuous low
lﬂvnl ﬁhould l]'l! d[ipln\md bv ‘hn B trace BERERRRRI R ERERERERRRRER N RO R R EEI PRI R R D R R RA N bR RO R RN bR RERRRBED YESINO

NOTE: it any it Is Incorrect, o narrow positive pulse will be abserved, To lind the address of the faulty

hit, connect the datn line concerned to BREAK IN, The faulty bit stops dota generation and its nddress :

is then one Jess than that displayed, Disconneet BREAK IN, Pross START key,
10, Pross the STOP key,

11, Chuek each dato line (pod outputs DO to D16} In turn with the scope probe to verity 3-state
‘+Ir“ V’ l"nh Elnpndﬂnf:ﬂ, I Y Y T Y Ny A L Y R A N N YA YT S NN T R N N A L T T R RN AR L A ] 2 YES,NO
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FUNCTION TESTS

4-11  EXTERNAL ADDRESS AND DAV FUNCTION TE3T

SPECIFICATION

Dota genaration follows external addrass ond enable signals, DAV generyted ot each new addrass, pos/neg tre
seleatable on renr panel, 12 addrass linas (positive true) AO to AD via Address Input Pod Modol 16463A; A10, A1)
and DAV vie Control Pod Modul 16454A, Enahle signats {ENY, EN2 via Contral Pad; EN3, EN4 vio rear panel)
pasfnag trun/don’t care selectable,

DESCRIPTION

This test varifics that the displayed address corrasponds to the applied external sddress, DAV and the B170A
salector lines EN 14 are then mutunlly cheekad using statle logle Tevels,

N HA 1BAbIA
]
HEAS B :‘——l L, A
D_00V00 - [ »!\u

AD

Flgure »—2, Tust Betup for Extarnal Acdross Test

EQUIPMENT

Flgure 4-2 Figure 4-3

none Oscilloscope with probe
PROCEDURE

1, Connect the B170A ond pods as shown In Figure 4-2,
2, Set the B170A as followst

DATA BUS virsrsrrsrrress BBIT
ADDRMODE DP)DIPDDII““’l ExT
; OUTPUTLEVEL r:bnb'lbbrilt TTL
’ EET I ENN NN NN cw
_ DATA {rear panel) ... vssvr HI
j EN) to ENA {reor panel)  ..,,..,, QFI
DAV {rearpanel) .. uvvvinvess HI

3, Pross ADDR then DEC kays, Verlfy that DEG appears in the address display window,

4 Pross START koy,

-_—
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Funation Tests

FUNCTION TESTS

G, In turn, conneet eoch address line to the MEAS tost paint an the front panel, Verlly the displayed

ndtiress:
Addrass line conneetaed Addrass display YES/NO
1o MEAS peC
16463A
A 0 0 0 0 ‘ LI I A FREREPREDEREREY
A ‘ 0 U 0 2 [ I I I B B BREPERRPREEEILR
A 2 0 0 0 4 [ 200 T TN N I B B WREREREERARRED
A 3 0 n 0 B [ I I ] FSEDEPIERRIREDY
A 4 0 0 ‘ 6 PERY Y PR FACREPRBRIRRRY
A B n 0 3 2 LT I A FREReRRPEREREY
A G 0 0 B 4 [N A FEebERbPEREDED
A 7 0 ‘ 2 B S FE P B FIRIRRERRRERIY
A B U 2 B 6 L I I B B FIBDROBR RGPS
A g 0 B 1 2 P E B P B R P B RIREMIRREIENEY
16464A
! A 10 1 n 2 4 LI I I FIFREREREBERID
A ' ‘ 2 0 4 B RN RN TR IR TN Y )
:u 1ngic
Cg'rmlil:mﬂ (14373
[11LL / BABLA Y.
1 2
_‘-."'"""‘r—-— DAV 11
B 00000 - bABIA
T i BEUVE - _—
raope

10,

",

12,

13,

Figure 4-3 Tuost Setup for DAV/EN Functlon Test

Connect the equipmant as thown In Figure 4-3,

Set EN 1 switch {rear panel) 1o HI, verify that DAV Iine is in trisst8te wnenenen on YES 7/ NO

Apply +6 V from LLOGIC PROBE connector {rear panel} 1o the ENY line [Control Pod),
vnriiv DAV lir‘a Is 'OW NI O e I A R T R L T N S I Y R A A I I T R Y R A A h g ] YEB,NO

Sot ENT switch to LO, Varity DAV ling is In 358812, s ¥ ES/NO
Remova EN1 line from LOGIC PROBE connactor, Verily DAV ling Is low vnwniinnn YES/NO
Set ENY switch to OFF,

Repant steps 7 10 11 for EN2, EN3 and ENA (EN3, EN4 lines on rear panel) s YES/NO

Set DAV switch {rear panel) to LO, Repeat steps 7—10, verily DAV line goos high In

slnp‘ B ﬂnd ‘O "HHH"”"HHH”H”D’P”'.ODDibHHﬁH”llDOO'IP‘bH“D‘i””.”5””"‘“"””"”"‘l”'”il”.l'l'!".!YES/NO

A4-b
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Model B170A

A-12  EXT CLOCK AND STATE FUNCTION TEST

SPECIFICATION

Extarnal Clock de 1o 2 MHz.
Qparating statust

Idlat permits antry of address, dato and operating paramators, Data and DAV Ih irbsinte,

ACE low, BRS high,

Aotivat continuous data outpus, ACS high, ORS high,

Drenk: statie datn owtput, ACS low, BRS low,

Input characieristics: high lavel » + 2.0 V|, low favel < + 0,8 V, min wldthy {at + 1.3 V) 40 ns,

WY 10A

HhibAp

HiHn
ot

|2 000D
PN ey | e e p—

e
by

)
FREDTRRGIN

lll]

—

ALK
{11}

sLFE
—1__- [ (RN
l iy
— A
SCIPL e s | —
FIMRI S — | T —

PULEL W hERATOR

O LUtk

Figure A—4, Tust Setup for Ext Clock and State Function Tost

EQUIPMENT

Pulse generator
Oscilloscope with 2 prabus
BNG cable assembly, 30 em
BNC cable nssemhly, G cm

PROCEDURE

1, Connest the equipment as shown in Flgere 4-4,

A~0
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FUNCTION TESTS

2

A

7

Sot the BI170A os lollows:

DATABUS IR RN BBIT
ADD“MODE FE R R R P R E R R |NT
GYCLE FEEE R R R R E YRR R RN AUTO
OUTPUTLEVEL PE R R PR PR} TTL
CLOCKMOF’ PRCR I N R S I ) EXT

i
i

l.oad:

F.ADDRI .Dlﬁiii'il'PD’."l !ﬂ'o
T‘ADDR\bsr'ornopbvt»brrnrr 0ro
L.ADDH‘DIr-"DPViDD*}DDDDO ero

Prass START koy,

Sat pulse generator for a 2 V pulse, width 2 40 ns, and apply to CLOCK IN, Varlly
Tan OUT pulws HHMHHNIH”Ill””””HDH”N”P"”.lHD}NINiHllDHPI""IH"""’”3H'NH"N"'"”"PH".I YEBINO

Transfer pulse geharator connection from CLOCK IN to STOP IN, Varily that 8170A goes 1o

ld'ﬂ stote ond 'hﬂl ADDHEES ond DATA W"Uﬂ dll{ﬂﬂVﬁ arg h'ﬂnknd BERESRRRRRRBRRREERER S PEID LA b YEBINO
vnri'y Acs 'nw' an '1'“': lli}lIP'P’P”"}'DI‘I'}'}.}}.}"P}.}PD'}"P"'.’P”‘..!N"I'.l"”””"””P".PP”I'.. .””'YESINO

Transhor pulse generator from STOP IN 1o START IN
Verify that thu 8170A goas to Aative Gtate, Varlly ACE high, BRB high wunsnsmnn YES/NO

Transfur pulse generator from START IN o BREAK IN, Verlfs that the B170A pous

lu B'u“k iln'n I I TN N T Y T Y R A TR R T R T S AN AT R A A LT T T M VAL T R L T A 1 ) UNHHH)”HHIN‘DHH’D”DDHHYESINO

Vﬂr"y Acs iOW, BnB .UW MHHIHHDINNHIHHnNHleHNIUI"HHNM”NN”lMHMHINHDHHMH"NHHHIH'YESINO
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(

FUNCTION TESTS

4-13  ADDRESS OUTPUT (OPT)ON 002) FUNCTION TEST

SPECIFICATION

Data generation In nscending addiess sequance fram First 1o Last Addrass, ption 002 Adidress Output Pod
Modsl 16462A provides 10 ndidrass autput lines, AQ 1o AD, pasitive true, Jstate copablility,

- KO
LY
= »
= [
_0000H0 Ly T
o Y— [Ty -— —

AV 11

Ay

Flgure A-6, Test Setup for Address Oulput Function Tast L

" EQUIRMENT
Osailtuscdpe with 2 prohs,

PROCGEDURE \

1, Connuct enuipment as shown in Figuie 4=6,
2. But the BYZ0A ns follows!

DATADUS [ EEEE RN Bn‘T

ADDRMODE o, 0hvvuusaes INT

CYCLE [ NI N N ) AUTO

OUTPUTLEVSL vabrrrsrrirrs TTh

CLOQKMODE L N A N R |NTERN/\L?M*—»2M
Vﬂllﬂnr N N ch

ADDHCODE NN A N B A Y HEX

3, Lonht

FADDR Pab bt bbb ARFD
L'ADD“ I NS NN SFF

A Pross BTART kay,
B, Biart with AG and A) lines contecind 1o the secpe's A and B channals,

Change conneations sn that lines A) » A2 then A2, A3 and so-on ore displayad,
Verlty that the frequency doubles netween aujacent BNes vamssesmsnsmosmens YESING
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AdJustmants

SECTION V
ADJUSTMENTS

6-1 INTRODUCTION

6-2 This section describes the adjustments which
will return the Instrumaent to peak operating condition
alter repalrs ore comploted,

5~3 SAFETY CONSIDERATIONS

64 Although this Instrument has hoen designed In
azeordanee with [nternational safaty standards, this

manual contalins information, cauttons, and warnings which
must be followed to ensure safe oparstion and to retain
the Instrument in safe condition {see Sections 1 and HI),
Service and adjustiments should be performed only by
qualified service personnal, Salety chacks are presentod

in Section VI,
l WARMING I

Any interruption of the protective (grounding) conductor
{inside ar outside the instrumant) or disconnection of the
protective earth terminal is likely 1o make the instrument
dangerous. Intentional interruption is prohibited.

b-BH Any adjustment, malntenanee, and repalr of
the opened Instrumaent with voltage npplied should be
ovoided as much as possible, and, when inevitabie, should
be corried out only by a skllled porsan who s aware of the
hozord Iinvolved,

b-6 Caopacitors inside the instrument may still be
charged evan if the Instruiment hos been disconnectad
from its source of supply.

b7 Moka sure that anly Tuses with the guimd
raved current and of the spucifled type (normat blow, time
thatay, ote,) ore urnd for replacamant, Tha use of repaird
tuses and the shortelreulting of tuseholders must b avoided,

b-8 Whenaver It §s likely that the protaction ol lered
by fuses has heen Impaired, the Instrument must e made
inoperative and secutad against any unintended operation.

WALRNING l

Adjustments described hervin are performed with power
supplied to the instrument while profective covars o ny
maved. Enerpy available at many poiims may, if contacted,
result in personal infury.

6-0 EQUIPMENT REQUIRED

5-10 The test equipment requiced tur the mf
Justmant procedures s listed in Talle 11, Recom:
mended Taest Equipment, TI 2 critical speciticotions
ol substitute test Instruments must meet or excend
the standards tistod In the takle if the instasment s
1o meot the standards set farth in Table 1~2,
Spucifications,

6-11  ADJUSTMENT PROCEDURE

6-12 Allow a 18-minute warmeup tme belone
storting the adjustments, During adjusimt .., keep

the covers in ploce as for us Is possible so that the
insttument's temperature ramalns steady, Refer to
Figure G=1 for removal of 1op cover and assembly locat:
lon; alt ather covers should remain fitted,

6--1



Adjustmants

Maodol B170A

5~13 POWER SUPPLY ADJUSTMENT
EQUIPMENT
DVM
2,5 ahmn, 10 W rasistor
Extander hoards
PROCEDURE
1, Connect the Control, Address Input and both Data Pods 1o the B170A,
2, Baot tha B170A as follows:
DATABUS [N R N BN N 2R 2 I B D B B A 'BBIT
ADDR MODE P E P EBRERPDPE B RN INT
CYCLE [0 T T T T T T N T I T I I R N ] AUTO
OUTPUT LEVE[- R R VAR
SET L2 R R I R B N BN 2N B ) cw
CLOCKMODE PR PR PRI PR RN} lNTERNAL2MHZ—r2MHZ
Vernler .00 vsneress COW
ADDRCODEDD IR R A A N B ) HEX
3,  Set memory [all onas), see § 3-30,
A Press START kay,
B,  Sot A7R3 {see Service Sheet 7) C'V,
6,  Adjust A7R14 for o DVM roading of + 5,00 V at the + B V tesipoint,
7. Gonnect the 2,56 Ohm resistor between the + & V 1estpoim ond chastts,
B.  Set the max. current limit by rotating A7RS slowly CCW until the voltoge ot the
+ B V testpoint just begins to decrense,
9,  Remave the resistor,
10, Chack and adjust the following voltages:
Location | Testpoint Adjust Result
+06V ATR17 +068Vito+061V
-3V ATRN ~2087Vio-303V
A7 +12V - +11,84V 10+ 1203V
-2V - -11.04Vto—-1206V
Front MEAS SET +160V
panel
Dotn pod any dato line ATR1G +165.0 V (VAR solected)
ATRA0 +4.76 V (TTL selected)
6--2

———




Mndol BY70A Adjustmanis

5-14  CLOCK RATE ADJUSTMENT

EQUIPMENT

Counter
Extendor boords

PROCEDURE

1, Bat the BY70A ns lollowst
DATABUS ., ivvvivvnnensss BBIT
ADDHEBBMODE LI I I I I I R lNT
CYCLE I N NN NN AUTO
CLOCK MODE ...vvvvvvvnrssy INTERNAL 2 MH2z = .2 MH2
Varlar - ..oy, CCW
DAV DELAY (raar panel) ..., ... MIN
2, Pss START kay,
3, Conneet high Impedance countar to AATPY and chinek frequency = 2,1 MH2,
4, Turn vernior W and adjust A4R 14 for o caunter reading of 176 kHe to 108 kHaz,

6, Check that the fingquencies at the oxtiemities of each renge extend at least as far 05 the nominat,

6, Select lowast frequency range (200 Hz — 20 Hz) and set vernier CW, Verily that ADDRESS
and DATA value displays operate, '

7. Slowly Increase fraguency and check that the disploys blank at approx 26 Ha,



Adjustimenis

6-16  EXT START ADJUSTMENT

EQUIPMENT

Osalllascopn with probe

Puslen generator

0 Ghm feadvnowgh tarimination
NG cabite nssembly, 30 am
Exlander bonrds

PROCEDURE
1
(8
3,
4,
5-4

Sut BITAA as followst

DATAI]UB [ NN BB'T

ARDRMOBE, .o vsvsievaas INT

CYCLE vrrraaaaarerranes BINGLE

CLOCK MODE NN I RN INTEHNALQMHI—.QMHI
Vm"lnr-r»o»»t»rb-n»»r-r CCW

ABDRGCODE ,...vvvsvve.vveeyr DEC

DAV DELAY {rear panel) vy vw MIN

Lond ¢

F‘ADDH vrrr ey UMD
T’ADDH obtbblnplllo'b»t»voﬁ

L‘ADD“ RN A NN ] 10

Apply o 2 V pulse (widith 2> 40 ns, approx 10 kHz rep rate) to START IN via the EQ-alun
lendthrough,

Connact ascilloscopr to AATPY with prabe and adjust A6 for BA% duty cycly,

e — AR e e A

Modnl B370A
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Model 8170A

Replocanble Parts

SECTION VI
REPLACEABLE PARTS

6-1 INTRODUCTION

6~2 This section contains information for ordering

parts, Toble G—1 lists obbroviations used in the parts lists
end elsewhere in the manual, Table G2 lists all replace.
ohle ports In reference dasignator order,

6-3 ABBREVIATIONS

G-4 Taoble 6--1 lists sbbraviotions used in the parts

fists, schematles and glsewhere in the manual, In some
cases two forms of the abbreviation are used, one all In

~ copltal letters, and ane partial or no copltals. TIis occurs

hecouse the abbreviations in the parts lists are always all
copltals, Howaver, in the schemotles and otiver parts of
the menual, the same abbravistions may have upper ond
lower cose letters,

6-b REPLACEABLE PARTS

6-6 Table G-2 is the list of replaceshle parts and
is orgonised as follows:

o,  Mainframe {chassis} parts in alphanumerical
order by reference designation.

b,  Electrical assemblies and thair components in
alpha-numerical order by referance designation,

Raference designators are of the form ABRD i, rosistor
B an assembly B,

G-7 The information given for cach port conslsts
of the lollowing:

8, The Howlett-Packard part number,
b, The description of the part,

6-8 ORDERING INFORMATION

6-0 To arder o part listed [n the replaceable part
table, quote the Howlett-Packard part number, indicate
the quantity required, end oddress the order to the
nearest Hewlett-Packard office {list of Sales/Service
offices at the rear of this manual},

G-10 To order o part that [s nat listed in the re-
placeable parts table, Include the instrument model num:
ber, instrument serlal number, the description and
function of the part, and the number of purts required,
address the order to the nearest Hewlett-Packard office,

G-1



Replacesbie Parts Model 8110A "
Tohte G-, Relerance Designators and Abbreviatlons B
REFERENCE DESIGNATIONS n
A euEmbIY E vy ooy miscellangon s P ., L, ehechrical connaétor VA . .. . voltnge reguistor; .
AT , . . sttepuator lsolatorg ulactrical pay) tmov %le partlon); hreakdown diods
terminntion Foovvunvre s U plug W, ... cable; transmission
PB L e s Ianpmator FL oo v v fim Q.. stansiston BCH; path} wire .
NT s e hAbY Hooow oo r s hmdwam triads thyrintor X oivn v ors. backm
Y oh e e e sy REPREItRF WYy o, Leleulntor Roevnvones o ravistor ¥ ... crymiaiuni{piein.
CP .. v vy, coupler Y electrienl ennhuctor BY .. v s s INumistor rlactric ar quanz) .
CR ..,..., . diode;diode (ntatlonary portlon); [ T Z ..., tuned cavity! tuned
thyristar; varacior jack T oo, Jransionnar rircult
DC , . . direcilonsl coupier TB ... ... t¢rminal hosnd B
DL . ..., delayline Koo ov s, rotay TC ... ... thermotouple
D8 ., ..., .. an;Aunciator L..,,.,. colijinductor TP ... s, . tostpoint
signaling device Moo muter U, integrated clreuiy; .
{audible or visuslj} MP ., , ... mhcelsnugus microchrenlt
lamp; LED muochanical part V.o slectron tuhs .
ABBREVIATIONS ]
A i v AMpare CW ..., continuous wave h oo s hour MET OX ., . mewslile oxide
A, , .. Altarnating current EW o u ey s ClDCkwine HET ..., . heterodyno MF . . . madium frequency} .
ACCEGS . , , . . . acconrory EM . uw v a s e BARMAYer MEX ..., ... hexagonat microfarad tused In
ADY ., .+, adjusiment B/A, .. . . digital-to-snalog HD . ..o v v v v v vy head parss list)
AlD. ., ., analog-to diphts) B .., e . decibael HDW ., .. .. ... hardware MFR , . ., . manutacturer .
AF , .., . sudio lraquancy ubm , . . . decibel refarred HF . ..., highfrequency MO s v s v s mittigram
AFC , ... ., ., sutomslic o\ mW HG ,.....,.. matcury MHr . ... . 0 mupahertr
frequancy control de, , , .., direetcurrony HIE oovv v s s s high mH ... miltihenry
AGC ., ., , . sutomatic gain dag ., depras {tsmporature HP . ., . Hewlel-Packard mho ....., .., .mho .
conirol Intarval or diltarence) HPF, . . . ., high pass tiltar MIN .. ..., . minimum
AL v b sy Aluminum .»2 . . . degron {plane angln) HR ... ... houriusedin min. . o oo minute time)
ALC , ., , butomatic lavel o¢ ., ..., tegree Colsjus parts st} Yy e e e s minuie iplene .
cantro) {eantigrade} HV ., ..., highvolisge anglel
AM ., ., smplitude module- QF ., ., . dagrao Fahranhuit HE oo v v v s o s Herte MINAT, , ., ., .ministwie
lion K ... . tograe Kalyin IC, . ... Intograted circuit mm. . e Millimuter .
AMPL . .., .. smplitier DEPC , . doposhad cathon 0, . s . .o inside diamaeter MOD. ... ... modulator
APC , , . . sutamstic phawe DET ... ..., dowctor IFy s v e, ineimedingn MOM ., . .. ,. momentsry
eantrol diam . ., , vy, dlameler lraguancy MO5 ., ..., . mataloxide .
ASBY. .., ... . asembly DiA . . dismeter lused In IMPG. , .., . Impregnated £ semiconductor
AUY L.y audlisry paris list) 1 T | 14 1] MmE ... millcond
AVQ , . v s v s s s . BVETAQD DIFF AMPL., ., . ditterentinl INCD, . .. . . Incandescant MTG ..., .....mousting .
AWG , . .., Ammrican wire amplitier INCL. ... .., Includeis) MTR . .. moter lindicating
gaugo ' div . ... division INP. ... v sy input davice)
BAL .\ ..., .,, balance bPDT ., , .. . double pole, INS, ..., ... Inwiation MV ., s, millival .
BCD , ... .. blnary coied double-throw INT., ..o o intminnl mvec, , . ... millivols, ac
docimal DB .....ssiss drive k@ v v v v v .o . kllogram mvde , , ., . ditlivolt, de
BD . ..., ... .., board D8P .., , doubls sidehand kHz .. ..., . kilohsitz mVpk . ... millivolt, peak .
BECU ,.,.., . beylium OTL ., , . diode pransistor Kl........ .. kilchm mVR-p .. millivolt, pesk
copper lople KV .., v s kKHowOIE to penk
BFO ., , ., bhuatfrequancy DVM ., , , digital voltmetar M. pound mVrms, ., . millivel, 1ims .
oscillator FCL .. ., smitter coupled LC ... ... Inductance. mW. ., .. millinett
BH ..., , .. binderhead togle capacitanca MUX ., .......;mulliplex
DKDN , . ... . breakdown EMF ., , eleciromotive force LED . . light-amitting diode MY . oo myhir .
BF ,..... .. handpaw EDP ., .., . wlectronic data LFE , ... . low lequency HA . ..., . microampate
BPF. ... .. bandpass titer procossing [ « J R [ 1.1} HF, . ... . ... microlarad
BRS .........,, bram ELECT. .., . . slscirolytic LH .. u s s lutthond HH . 4., . micichanry .
BWO ..., backward-wave ENCAP, , . . . encapiuinted (] O 11, 11 Mmho, . ., .., micromho
osclilator EXT ......., oxtemsl LEN, . .. linesr saper {used M. ....... microiscond
CAL . ..., calibrate Foov vy lammdg In parte list) HV .. L microvalt n
cew, , , , countarclockwiie FEY ....... leldaffect 11 I 111 L1 HvVaee , .. .. . microvolt, ac
CER ,......,.,coeremis transistor LK WABH . , , lock washer Hvde. .., .. microvolt, Ae
CHAN , ., .. .., channel FIF, ... ... Hiphiop LO . . . Iow; lacal oscillator HVpp ... microvalt, pesk- .
EM 4 v s e, Centimater FH . . oo v v v s lintt hand LOG ., .. logarithmic raper to pask
CMO , . cablner mount only FILH ., ., 18Hster heed fused In  pnarts list) HVims .. . microvoll, ims
COAX .. ...... cosxin FM . frequency modulation tog ., ... . logarithmiic) HW . ., ., ., . microwan .
COEF ..., ., cosfiiclent FP .. ..., .. lontpanel LPE. .. ... low pass Hiter nA L. .. .. Dunoampare
COM,.,.,...., common FREQ , ., , .. [lrequancy LV ., .. v . low vollage NC ., , .. .., noconnection
COMP , . . ., compuoiition FXD .o vvvn e, linad m. ... meter {dlstance) N/C. ., .. . narmally cloed !
COMPL .., ., ..., complete D vs vt s v s Qram MA .., ... milismpere NE ........... neon
CONN ,, .. .. connetor GE ... ..., germanium MAX . ... ., maximum NEG ... ... .. negative
CP , ... ..cadmiumplats GHr ., . ..,... gigahertz ME .., ..., magohm nF ,,,... .. nsnolarad .
CAT ., . cathoderay tube <] T 11 11 MEG . . . . mag{10°) {used NyPL L nickel plate
CTL .., .. complemantary GRD ... ... . groundied) In parts tist) Nd ... notmally open
translsior logle H..o oo hamy MET FLM , . . . mamal Him NOM i, ., .....nominot .
: * NOTE
All sbbrovistiagns in the parts list will be in upper-case, .
6-2
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n Motel B170A Replaceable Parts
. Table 6-1. Relorunce Designators and Ahbreviations {cont'd)
. NORM . ., . ... . nummal roT .. s bment ar. . shcnh VEQ . vanabin treaquency
NEN ... nepative positive pp . . hieak to ik 3] E . sl oscillatnr
. nepntive PP ekt peak tusd 6L . e sinde VHF vary high te
NPO ., . negative pasitive Wy s iesd BNA . wgnal 1o nose rano nung,
tutn Lhnn temdern PERL . pul pasihon 50T . L sngie pole, vk ... valls, peak
ture conflicient) muotivistinh aghiv throw Vi . volts, prak 1o pank
. NRFR . . not rcommenifed PREAMPL . . prmmphilin 35 « S . wpnng Vims . . . ... vulis, Ims
tor liehi wplacamuent PRF. . Ppaia tpmbinon 5R | vEWR . waltage stamding
- NSR ., ... notseparalely tnsucy Pt ““’l H “r'“ Wive TRt
rapincnabie PRI . tules rpmion et - Bhghr pole, L8 £ « BN volhrape hennd
(1L W . nanmmcond e H50 Han ::;)Tn st oscillator
MW ... nanownll ns L CEnsec b ute sidebamt VTVYM , . .. Vacuuwm ube
. OBD . onar by dascaiption [ C . poim 6T .. ... stanlass stovl volimetar
oD . ... ouisitdedismuete PTM .. pulw bme g(?' S e m‘l:::"; U753 I volls, swilchl
OH....,.. ..¢& T maidlatinn FAE W, ... winlt
. or AMPL . . | .u::t\::’ ::Jl:': PWM palie width t?Wﬂ . .ostandng wave rano W . wuh
peratians SYNC . synchionize
amplifier mnlulatinn T N ill l. ) fv) WiV . .. warking invainsg
. oPT ...,..... vpion PWY L amak withang A imal tslow '“W' ‘l"" volings
(417 S oseiliator veliayn e oo : “;":":.:':":‘ WW . wimwnud
OX .o akhie AC . asstonce copacmancd compim hmatte wig .. wilthoul
i " compunating YIG .. yihiem won gl
. ?i ....... . mr‘)'I‘\::: RECT . - Hechit ™m..... o+ Nkme dolay 24 Y :Ilmm:l?nmic
Prrr b REF . ... . mthrrancay TERM . . ... rminal oo
P ‘"'“'p""" fusand n pans HEG . . ... - Hgutated TEIW' . ik hilm 1::.3?.':33 maudancy
BCPL . L. repiacendin TGL ... .. T
. PAM . .. . pulss amplitude BE .. . vho drequency Tlc:‘ﬁ """"""" m'.f:::m
madulation [ 1 I patdin rpioncy THRY ... ... .. through
. FC .o, v . Primied circunt T o R
PCM . . pulss eode midula AH L round hewl, right TOL ... ... .. R
tian; puls coum hant
. muodtulntion ALe ..., LI ance TRIM ... L imimer
PDM . ... . pulse duration mduciance TETR . ..., ., Hansior
mothilintion capacitpcy TTL .. transistor ransistor
. pF L. pleatam AMO . .. ragk mount only togic
PHARZ . phuphor bron BN L IO MEDN bR TV .., ... . . nlevibion
PHL v v o PRIIDY AND .o round TV teluvision interturenece
B PIN. ... postiveintinue ROM . . ruad anly memory TWT . . traviling wove bube
negntive REP . ..k and panel U, .., miero D107 dusod
PIV., . oL L puakoinvaig RWV . . . rverse working in parts izs)
. valtage Vol UF . .. miicentuend tuseed in
Bk oL peBk B . .. scanaing parameter pires dist)
PPL L phae ook . o timal UHF . . ulttahigh tiuency
- i PLO L., ..., phese dock "o secamd {plane angte} UNREG ., . . umnugulated
oscillator EB..... slow hlow (hiwe) Voo e voll
PM ... . phaw modnlalion tused In paris dist) VAL voltamputs
|. PNP. .. . postive nugabve SCH . . . slicon cunbroled Ve volls, e
wositive recHiivr; sehuw VAR .. L, varknhlht
PO, part ot BE . . ... sefenium VCO . wollage controtnt
. POLY .. ... polysiyrenn BECT . ... ... , stchHons oscillator
PORC L L porcetain BEMICON , . ... sumicon Ve ... . ... vols, dc
. POB ., . positive; posh anis) ductar VDCW . . valls, U, wothing
. ) fused Ip parts s} BHF . . . . supwrhigh e fuseed v pants k)
: POLN ., ... .. position nueney VIF) . .. volns, thn
: MULTIPLIERS
. Abbreviation  Prelix  Multiple
T ki 1012
. a gign 0¥
hy mugo 100
k Mo 103
. 1] (1T Y] 10
1] ey 10 -1
[ [0 19-2
. m milli 10=3
u mcio 10 =0
! " nano 10 =0
. : ‘ B pico 1o—12
| femto 1016
-. a atio 10 —B
NOTE
. Al abbravinteons in tha parts s witl b in upper cone,
. ' 6-3
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Tuble 6-2, Replaceoble Ports {cont'd)
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Table 6-2, Raeplacaable Parts {cont'd)

16462A (8170A Option 002 only)
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Talle 6-2, Roplaceale Parts {cont'd)
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SECTION Vi
BACKDATING

7-1 EARLIER MODELS

7-2 Earlior models are equipped with A13 Bd Ay
PROM {Survice Shaat 1F) Instead of ROMs on A1, In
the event of fallure, replace A13, The Individuat PROM's
are not reploceabln, '

7-3 SERIAL NUMBERS 1739G00101
T0 116

7-4 Thase madnls are fitted with A Bd Ay
Micropracassor 08170--6G601 Rev. A instend of Rey, B,
Display blanking may nceur ot critical frequencles of the
extarnal BREAK IN, START IN and HP-I18 addressing/
de-sddressing,

7-1

I
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Model B170A

Servico

SECTION Vill
SERVICE

8-1 INTRODUCTION

B-2 This section contoins compongnt layouts,
schomatic diagrams, principles of operation and service
Infarmation. These are orgoanized as 'Service Sheats’,
which are Identiffed by & large number within a square

in the lower cornars, Service Shaet O cantains Infor
matian far the Instrument as a whole, and assists trouble-
shooting 1o hoard level, Other service shoets concern
specifle bonrds, see Tobles 8—1 and B-2, Schematlc
Diagram symbols are summarized In Table B-3, Diagnos-
the test procedures org summarized urder & 8-11,

Toble 8~1, Index to Assembllas
Sprvice Sheet

Block diagrom 0
Al up

AZ RAM

Al RAM Opt

Ad Addr

AB HIIB/RS 232
AG Coniral

A7 PS

AB Mothar 1 Layout: 7
AB Mother 2 Wiring:1-7
A10 Display 1
A1t Keyboard 1
A12 Conn Bd 2,6,%
A13PROM

A19 Switch

A201/F Conn

A21 Trigger

A22 Coble Ay Power Switch
16463A Addr Pod

15464A Control Pod
16465A Data Pod 0-7
16456A Data Pod 16-8 2!
Malnframe Figure 6-1
Pods Flgure G2

~N OO0 SR -

NO S~ D8 —

8~3 SAFETY CONSIDERATIONS

8-4 Although this instrument has been designed
in accordance with international salety standard3, this
manual contains information, cautions, and warnings
which must be followed to ensure safe operation and to
retaln the fnstrument In tafe condition {sre Sections ||

and [11). Service and sdjustmuants should be performed
only by qualilled service parsonnel, After repalr, the
ATter Service Snfaty Chack (6 8-27) must be performed,

WARNING I

Any Interruption of the protective fgrounding) conductor
{insitle or autside the instrument) or disconnoction of the
protective earth terminal is likely to make the instrumoent
dangerous, Intentional intersvuption is prohibited,

B-b Any odjustment, maintenance, and tepalr of
the opened Instrument with voltage appliad should be
avolred as much as possible and, when ingvitable, should
be carried out only by a skilied person who s aware of
the hazard Involved,

B8-6 Capocitars inside the Instrument may stll be

* charged even If the instrument has bueen disconnected.

from its source of supply,

B-7 Moke sure that only fuses with the required
roted current snd of the specified type (normal blow, time
delay, etc,) are used for replacement, The use of repalred
fusur and the shortcircuiting of fuseholders must be
avoldud,

8-8 Wheneyver it is likely that the protection
offered by the fuses has been impaired, the instrument
must be made inoperative and secured sgainst any un-
intended onaration,

Adfustments described herefn are performed with powsr
supplied to the instrument while protective covers are
removed, Energy available at many points may, if con-
tacted, result in porsonal injury.

8-9 PRINCIPLES OF OPERATION

B-10 A description how the Instrument warks In
general is contalned In Service Sheet 0. More detalled
circult descriptions are contained In subsequent service
sheets, The symbology used In black and cireult dia.
grams Is explained in Table 8--3,

lf"-‘!l...__...l.-I-..--“----I-II-I




Sorvien

8-11  TROUBLESHOOTING
IMPORTANT NOTE

It hoords A1 or A2 are ramoved, the B170A will
powarup with the following parameters:
B:BIT DATA BUS, INT ADDR MODE,
AUTQ CYCLE, TTL QUTRUT,
MAN CLOCK MODE,

In tha Extended Mamory Option 001, removal of
A2 or A3 cautas loss of A3 dato (A3 unas A2's
battery back-up and has no hatteries of its own),

Removal of A3 may muan thot the F., T», ond L
nddrass are out of address range, F» and T-ADDR
will then bi sutomatically set to zers, and L-ADDR
10 the highest avaeilable address,

B-12 The B170A Is equipped with o number of
bulleIn troubleshooting oids:

Ga/No Go Tasts for:

Indlzators,

ROMs.
Digital Signature Analysis (DSA) routines
which help verlfy a suspect sus-assambly
ond assist in troubleshooting to compo-
nent level,

Before commencing nny of these tests, verily the powar
supplies in sccordnnce with Service Sheat 7 and the
adjustments in Section V.

B-13 Indicator Tast

B-14 If o)} lamps do not light brietly at switch-on
{5 3-6), procede ns follows:

Set A1S1 to T (Figure 8-1),

Press A152 to 3 = all LED's should light

for epprox, 1 s,
Press the zero key (0} on the front panel —
oll Indicators should lght for approx 3 5,

H

wr o, IT7L
- :[i_i"':.u.
A

DAY AN MCRDFROLEBIOR

Figure 81, Location of Internal Switches
g-2 '

Madal B170A

B~156 ROM Tast

-16 This test establishes that the stored pP pro-
gram s earract, Each port checks a speclfic ROM, correc
funation being indicated by o specific display, To accass

each part of the test:

Set A151 10 T {If not alraady seleated),
Prats tha ADDRESS/DATA value kny shown

bulow:
ADDRESSIDATAF NOM DISPLAY
Valus Ky Toned [DitaCods  WIN WGY WEXK
Belectad -+

! ALY [ LE A R 3
? A7 ALY 27T 2 OFF
3 AU s 338 3 JFF
4 AN high 4 -+37F A+ JFF
G MUS G-+a1? b&-r JFF
L AluY 6-+371 6-v JFF

8-17 DSA Test Routines

8--18 Tha following tast routines sre pyailable for
DSA using the HP Model BO0AA Diglial Signature Analyzer:
Tost Routine and dasignator Dacumentation
Sarvice Sheot
Audress Board A 4
HP.1B RS 232C B ]
Control Board C G
Display 0 !
Oparatlonal BAM E !
User RAM F 2,3
Address Counter 1 4
Micrapracessor 2 |
Keyboprd 3 1

The DSA cancept is presented in the Model 6G04A's
Manual,

8-19 Signature dacumentation in this manual is
arganized o4 follows:

in the following paragraphs, The complete
procedure s explained,

On the component layouts, To permit rapid location of
the BO0AA probe and fast signature verificatian, the sig
natures are shown within the |G outline adjacent to the
pin concerned, The corresponding test routine s indicated
next to the title, bottom left of page, Test-set-up, pro-
cedure and reference signoture values are given here,

On the schematics, All points with a signature are [den-
tified by the designator of the test routine concerned,

This allows rapid appralsal of the cireuit between adjscent
'gaod’ and ‘had’ signatures once these have been astablished,




S B ED NN EEEEEENEENEAEEEEEN

Modal B170A

8~20 As the slignature ontnined at apy point da.
pends on the DSA rout/ne and GOOAA connections,
olways check the salction procedure onch time a new
tast routina is required: .
Set A161 10 T (If not already soluctod),
Pross A152 1o R {(when Initially sclecting o
test routing and when changing teet routines),
Prass tho ADDRESS/OATA value key shown,'

and verify the reference signatures:

Refarence Example of GOOAA | Signature
signature netunl vignal lamp vilug
SH {signature, | 46V s.upp\!y. Bright Bee
high leve)) . ' Survice
BO04A probe Glows Shuat
input flonting,
RESET button
pressed ,
SHF (signature, | Clock stgnnl Flashing | Same
‘high level, ns 5H
flashing}
SL {signuture, ' | Ground ol 0009
Jow layel)
SLF (slgnature, | Clock signal Flashing | 0000
law lavel,
Hashing)

8~21 Addrass Board Routine {DSA Routine A)
8-22 Conneat as follows:

- 6004A B170A BD AY A1

Testpoint
START STOP G/H
- CLOCK CLK
, GROUND GND

Rolease all BOOAA pushbuttons and set the BI170A as

foliows:
all jJumpers in the NORMAL positlon,
stAIST o T,
press A1S2 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.

Sarvice

23 HP:IB/RE 232C Bowrd Routine (DSA Routine B)
8-24 Connact s followst

B5O04A B170A BD AY AY
Testpalnt
START, sTOP G/H
CLOUK CLK
GROUND GND

Ralaase all 6004A pushbuttons and set the B170A ns
follows:
Jumpurs ABWA, ABWS 10 DSA,
hoth Address selectors {rear panel) 1o
1man,
sot BAUD RBATE {renr panel) to 50,
set AlS11a T,
press AIG2 1o R,
prass the B key op the front panel,

Verify that vhe SH relerence signature (see AS Component
Layout, DSA Routine B) Is 3374, Proceed by taking and
comparing signatures shown an the layout, When completed,
put back jumpers ABWA, ABWE,

in earlior models, It may be necessary to svatch the
instrumant of f {as well o5 satting A15) 1o NORMAL)
in order to leave this routine,

8-25 Control Board Routine (DSA Routine €)

B=26  Connect as follows;
5004A B170A BD AY A1
Toestpoint
START, STOP G/H
CLOCK CLK
GROUND GND

Releasa oll 5004A pushbuttons and set the B170A as
(ollows;

jumpars AAWG, A4W7 10 DSA,

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

RFD switch to LOW,

DAV switch to HIGH,

DELAY AD. 1o MIN,

Control Pod 16464A copnected,

Set A5t 10T,

press A152 1o R,

press the € key on the front panel,

Verlfy that the Sh fynature (see AG Component Layout,
DSA Routine C) is 1658, Proceed by taking and comparing
all signatures shown on the layouts, When completed,

put back jumpers AAWE, AAW7, .

B-3



Borvice
8-27  Disply Routine {DSA Routing D)
B~28 Caonnect ns follows;
§004A 0170A BD AY Al
Tuastpoint
START,5TQP G/H
CLOCK CLK
GRQUND GND

Depress 6004A’s ctock button { ™) and release all

ather pushhuttons,

Sot the B170A as {ollows:

Jumpar AIW3 to DSA (serinl numbers
1736600116 and higher}, alternatively
lift U3G pin 17 from sacket and connect
to 15V st U3 pin 14 (serlal numbgrs
1738600116 nnd below),

set AiST 10 T,
prass A152 1w R,

press the D kay on the front panl,

Varify that the 5H reference signaiyre {see Al Cembor
nent Laynut, DSA Routing'D) Is AHTP, Procead by
taking s comporing signatures shown on the Invopl. '
When complatad, put back the jumper ATW3/U36 pin 14,

| |

B-29 Oporatlenal RAM Routine {DSA Humf)nn F)
| ! ‘

8-30 Cannect ns follows:

K004A BI70A BD AY A1
Tastpoint ;
START,STOP G/R
CLOCK CLK
_' GROUND GND

Relense all 60G4A's pushbuttons snd set the B170A s

lollows:

v all Jumpers In NORMAL pasitian,

set AlS1 T,
press AlS2to R,

press the € key on the front panel,

Verify that the SH referance si{]nnlu:rn {see A1 Component

Layout, DSA Routine E) Is 2 PP4, Praceed by taking and
comparing signatures shown on A1 layout for DSA

Routipe E,
B8-31

' 8-32
B-4

!

User RAM Routina (DSA Routine F)

Connect 6004A as above and refease all

{

Model B 70A

bistions, Bat the B170A as follows;

remove AJ Extended Memary Board {applias
to Optlon 001 only),

remave A6 HP-IB/RB 232C,

sat DATA switch on rear panel to high,

set A1S1 to T,

prass A152 to R,

press the F kay on the front panel,

- Varify that the SH reference signature {(see AZ Companant

Laycut, DSA Routine £, | k Memory) [s 2C6A, Procoed
by 1aking and comparing signatures shown on the layout,

B-33

Extended Memory Board ond verify that the SH reference

Far the 8170A Optlon 001 only, replace AR

signcture {see A3 Componant Layout, DSA Routine F,

4 k Memory) Is now 85P7, Proceed by tnking ahd comparing

signnturas shawn on 1y'e layout, Note that, for the exten-
dod mamary, the 6004A% CLOCK button must be de-
prested | ™\ ) whan taking signatures from the RAM
data nutputs {pins 9 to 16 on each RAM 1C},

8-34

B-3b

Addrass Countar Routine (DSA Routine 1)

Connaat ns follows:
i

GQ04A #170A BD AY A1
Tastpoint
START, 5TOP UdOpin 2
CLOCK U7 pin 6
GROUND Chassis

Check oll BOO4A pushbuttops are mlei:scd. Then procede

as follows:

Verlfy that the SH refarence signature {see A4 Component
Layout, DSA Rautine I, 1 k Memary) is BPBA, Proceed by

|
remove A3 Extended Mamory Board {applies
to Option 001 anly),
set A1S1 to N,
on frant panal, select: 8:BIT, AUTO, INT
ADDR MODE, INT CLOCK 0,2 MHz —
2 MHz,
Lonad F-ADDR zero
Load L:-ADDR 3FF (HEX addrnss erde)
press START {for aclive state),

taking and comparing signatures shown on the layout,

!

B-36

The following Is for B170A Option 101 only:

replace A3 Extended Memory Board,
change L-ADDR to FFF,

|

—



!.,‘III-IIIIII—!_Il!..l..l.ll'-ll'-_,_.

Mods! B170A

Cannoct o5 follows;

65004A 8170A BD AY A4
Tostpoint
START, 5TQP Ud0pin7
CLOCK U7ping
GROUND Chassis

Chack that oll 5004A pushbuttons are relessed, Verify
that the 5H roference signature (see A4 Component Lay:
out, DSA Routine 1, 4 k Memory) Is B2GP, Proceed by
taking and comparing signatures shown on the layout,

8~37 Microprocessor Routine (DSA Routine 2)

B-138 Connect as lollowst

B004A B8170A BD AY A1
] Tostpaint
START, STOP Address Bit A16
CLOCK . CLK
GROUND GND

Check that all 6004A pushbuttons are released. Set the
B170A as follows:
Set jumper AIW1 1o DSA,
remove Jumper AW2 {loter modals, set to
DSA), ‘
st AlS1taT,
press A152 to R,

Verify that the SH reforence signature {see A1 Compo-
nent Layout, DSA Rautine 2) is 0003, Procaed by taking
ond comparing all signatures shown on the layout, When
completed, put back jumpers ATW1, ATW2, If instrument
is fitted with A13 Bd Ay PROM Instead of ROMs AU

to UG, use A13 Component Layaut, DSA Routine 2 os well, .

8-33  Keybosrd Routine (DSA Routing 3)

B8-40 Connect and set the BO04A as follows:

5004A B170A BD AY Al
Testpoint
START, 5TOP G/H
CLOCK CLK
GROUND GND

Check that all 5004A pushbuttans ore relensed, Set the
B170A as follows:

Service

o'l jumpers In the NORMAL position,
Bt AISIto T,
press A15Z to DSAIIL

Verify that the SH reference signature {A1U20 pin 6) |s
€788, Cannect the 5004A’ data probis to A1U20 pin G,
Press each frant penel contral In turn and verify the
slipnature obtained:

KLY EIONATURE  REY SIGNATUNE  KEY EIGNATURE
sir BUbH F ADDR 8172P A cro)
s upnr T-ADDR Brey ] APO)
INTADDR CADP L-ADDR FYbP [ AB1S
EXTADNDE B1INA ADDR [ RN 14 b UIIA
AUTO 1ren DATA AHHP E 14PU
SINGLE EHIA ENTER A2F) F voos
T DIy .

VAR poAC [1] (1.7} BTART nereH
FWIRE arn? \ [ ] 5top PUaD
Iwine PHBD 2 LN i rone
EXTihxk) 3061 3 [ AV ] DACK brop
MAN PFOD L} AFCA

My - YF 13 b BIBF HEX 4307
FRUT

2 MHp - nru4 ] G 114+ ANl
RTINS

mhy - FAVE-N} ? Boon oer cH0)
7 ity

FAIT S P2HE ] 66U nIN PrUP
00 Hy

P00 Hy - Dab 1] pPar)

70 Wy

8-41 RECOMMENDED TEST
EQUIPMENT

8-42 Refer to Table 1-1,

B-43 REPAIR

B-44 Any necessary repair proceduras are des-
cribed on the appropriate service sheet, Board layouts
Include o component locator {grid reference with index),
Mainframe structure nnd components ore Iflustrated in
Figure G—1, Reference designators and abbreviations ore
listed in Table 6~1,

!

B—45 Service Alds

B-46 25-pin extender boards are available under
HP part number B0G1-2160,

B-47  After-Service Safety Check

8-48 Exccute the following checks when servicing
Is completed,

849 Disconnect power cord from line, Visually
inspect interior of instrumant for any sign of abnormal
internally generated heat, such 85 discolored printed

B-6




Service

clreult bosrds or componants, damngud insulution, or
avidance of arging, Datermine cause ond remedy,

8-50 Check cabinet/ground pin continulty [n
accordance with |EC/VYDE, Flex the power cord while
making the measuremant to detect ony intermittent
discontipulty, Check internal ground connections on
hoards *nd frame, Also check rasistance of ony front
ot rear panel ground terminals morked L

8-b1 Chack cobinat/lne Isalation in accordonce
with |EC/VDE, Replace any component which rasults in
a faflure or refor to production Memo or Sorvice Note
Issued by product division for alternate action,

Table B-2, Service Sheet Index

Madal B170A

B-E2 Check line fuse to verlly that the prdpnr
value is installed,

B-63 Check that safely covers arg installed
{Flgure 61, MP10),

8-64 Chack that all coaxia) and flat cables inside
are prapurly gonnected, Chack that oll bonrds and the
huatsink on the chassis are properly connected, Verlfy
that the board clamp {Figure G-1 MP6) Is fitted),

B~6b Infarm HewlettPacknrd {internally, the
responsible product division) of any repeated fallures
in the abole t2sts or any other safety featuras,

Sorvice Shoot
0
! 1A A1, A10, Al
' 18 Al
1C Al
D Al
1E Al, A10
IF A13
2A A2
28 A2, A1D
2C A12, 16465A/66A
3 A3
AN A4, A10, A2}
4B A4, A21
ac A12, 16463A
4D A12, 15462A
* BA AB, A10, A20
5B AB, A20
6A A6
68 AG, A19
6C A12, 16464A
7 A7, AB, A10

Black disgram

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

Displays

PROMS,

Bottery back-up
1 K byte User RAM
Data Qutput

3 K byte User RAM (Option 001)

Rote Generator, Address Logic Control
Addiess Lopic

Address Input {Bits 0-8)

Address Qutput (Option 002}

HPAIB Interface
RS 232C Intarfoce

Control Logie
Control Loglc, EN Inputs
Control 1/0, Address [pput (Bits 10, 11)

Pawer Supplies
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Madul B710A Service

Tuble B~3, Schematic Diagram Notes {1 of 2} The followlng symbuols confarm, s far as possible, with
ANSI Y 32,2, IEEE No, 316 and ANS) Y324 {ior the
: logle symbals). Thuse standorgds should ha consulted
when further infarmations Is raquired,

Geperal Companants
Units Rebiviance yulues pw In chimy, rapacitance valurk in _/ Notmatly npen doggle sniteh, Cucles 10) ae uied b
iiercti sy anl Induciance valuk in micmhenties unieg L and The coniac) I indcrte o locking bype bwsteh,

Oiherwiue notm) b

: ' Bpang tetuim, 3 pesition ianpter spiich, Trangte Lae ) *
PIO h.n o "o/p- mr b for the eoniscl) by inadipte 8 pn locking
. Ty awviteh,
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Mudal B170A

1, For wary intatance, 1he predicek 1Y high teva) sroe, N = low loval ue) nie ignoyesd Ler puipo
e dar Wb lobter ',

Tahle B=0~1, Indux of Internal Control Signals

2 Lus linae ate abhirevinied o, 403 = microprocassor datn bus bit 3, A2 i addieys bus bit 2,

of niphalsetical arder, o, YEAM appoars

SIGNAL
TTLE N©
YACT ]
NADI

NADR

L

ADE?

ADSY -
YAUC -
YAVA -
YBRK 10
NORK -
NBPE -
YCAD 43
CEZ 36
HOKD -
YCLK 4]
ycss A
cGL) -
C5L2 -

MEANING

Antlve Mate

onIGIN
BLAVICE nOMP,  DEPENDENCY BERV,
SHEET EHEET
GA  AGU? pIn G YACT = 6e
EXT BYART + AN
INRUN, EXT DREAK 4A
t NRUN, EXETOR) 1A
16462A GND  Optlon 002 Address 4B

Enahle inteynad 4D

addrss tranks
mission 1o
tievice

Addross reeall

Al

Athrass soloct) 4A

A U2 pin 12

A4 UZB pin 2

Addrassselec)t 2 AA - AAU2B pIn b

Atldios salact 3 4

Aulo cycle
Audrass valid
Broak state
Urenk state

Base page
enablo

Clack pddres
he, Manual

{FWD/BACK)
clatk {or Ext

Addr and Hand-

shake motes

Chip onabiln
signal far
Pwematy and

GA

AA

BA

BA

ic

6A

2A

operallonsl RAMs
Clock disabted GA

Inteinal clock
IVanchle dato
rate, inbjent!
man clock)

Clock stato
Wipary

Clack saluct )

Ciock select 2

AA

1A

A

AA

A4 U2R pin O
AGU2Bpln 12
Ad U208 pin B
AGUT pin D
ABUT pin 8
AV U6 pin 1

AG U0 pin 12

A2Q7 collacior

AG U209 pin 16

A4 U7/6

Al Ulpin G
A4 U2B pin 16

A4 U2B pin 16

Driver Pod connected

HOA Intched by
by YRCK]

HD0 Intched by
YRCKA

HODY latched by
YRCKI

HD2 latched by
YRCK3

DG Intehed by
YRCKI

}02 latched
hy YRCK3J

EXBHEAK, YCS0,
YEDR

VBRK

HAB , {18

HOG latched by
YRCK?2

Power up

HDG Intched by
YRCK"

EXr.., 2AD, IDL,
ACT, C51 1/2/3,
rate gen,

W

MD7 fatched by
YRCK3

MOG latched by
YRCKJ

A

A

AN

6o

6o
A

6B

c

6B

A
it

ic

GB
GB

68

GA

4A

4A

DESTINATION

COMPONENT

16454A Ud pin 3

AA U0 Rin b

Ad U4 pine4,6,13

Al UDpin 3
AAUAA pin B

A4 U0 pins 1,4,12

A4 20 pin Y
Ad U200 pin 2
Ad U pin 3
AG U pin)y
A4 UG pin D
AG U0 pin 12

Al UDpind
AG LB pin 6

AV UT/B pine 18,18

AGUIpin 3
AGUITpIn 2
AGUI3pin13

A4 UG pin 12

A2U1:2Bpin 17

AIUN-24 pin 17

AL UZ{Bpin 17
AGUIBpin 10

AGUIBping
AG U4 pin 13

AG UI2pin 1}
A4 Ul pin )

A4 U3 pin 2

PURPOSE

ACB a/p signal,
Disables addr togle,
Ennbles rale,

KP purt,

Enabigs addiess
autput latch

NFAG, NLAD,
NTAD logic

Adlddress |ngle
Address logle
Adirass logle

NSCR, YING,
' QAD logle

YLFAD, YLLAD .
YLTAD logle

YRS logle,
HP pan,

YACK, YDAV,
YLEN logic,

Enahlas
operational RAMs

YAC, YDAV logic
YBRAG logle

YCLK togic

Memory enable
Extended mem en,
Oparational RAM
anable,

YLATCA logie
NLOAD logie

YACK logic

State Jogle

Rale code
lo rate
selactor

£hLa - Clock selecy 3
HDAG 6 Datd necapterd
{hy davice)
YOAV 12 Dmbvalld
YDEN 27 Display enalite
YEAM Gl Extarnnt
: nddrnis mode
sefactod
YEDB G0 Enable doln
hus
YEN ~ Ennbin dayn
NENO-}? N Enable dota
lines 7-0
NENB-IE 73 Enable dota
lines B-16
YEXCK - Ext CLOCK IN
signal {liltered)
EXBREAK 42  Ext 3AEAK IN
signal (Hlioyed)
EXS5TARY 40  ExtSTARTIN
signal {irored)
EXSTOP A1 ExtSTOPIN
signal $tiltered)
NFAD 43 Faich F-ADDR
YFDH 62  Fraguency
ditfeeeny, high
YFDL 63  Frequency
tilferent, low
YiCK - Inimennl clock
YiDi 7 Idgfo stave

P ——

GA

G

6o

6B

A

AA

AA

A

4A

4B

4B

Go

GA

A4 U208 pin 10

154R4A ()4
pin 12

AG U0
pinB

AL UID pin 12

AS U pin 2

AGUB pin 7

AlB UL
pin b

AGUB pin 1

AGUITping
A21 UY pin 1B
AN Ul pin 12
A2 U1 pin 14
A21 W1 pin 16
A4 U30 pin 3

Ad LAG pin B

AdLA4 pin B

AG U4 pin B

AG U4 pin 0D

HDE Jatched by
YRCK3

Control pot Input

LATCH, NOR, JWH,
DAC, PDAY, DAV
tielay setting

HAD , AR, JIAT

MO0 [atehed by
YRCK2

HD2 tarched by
YRCKI

ENT.EN2 llrom
control pod), EN3,
ENA (rom rear panal)

EN, ACK, EAM, IDL,
NOR

EN 0-7, 1024, 3WH
CLOCK IN

REAK IN
STARTIN.

BTOP IN

NEAD = ADS3.ADS2
ADS) , NADR

Level change in any
line of address bus
ti,e, address changn
detection)

NFDH stratched,
law lavel i pddress
charges ot rntes
ahove 27 Hz

NOR, CLK, FOL,
JwWH, RFD, CAD,
BAK, MAN

EXSTOP, NSTOP,
YEDS, YCSB, NSCR

6C

c
1D

48

10

0

6B
4D

G
6

{4

48

GB

Go

Ge

4B
4A
‘A

AdUdpind

AGQ)

164564A UY pin )

Al RAB/MD

A U2 pine 1, 2

AG U pin 1Y,
U23 pins 1,2
AGUI2pind
AG U0 pin 1
AG NI pin 12
Ad U pin A
A4 UBpin 3
A4 U0 pin 10

A2 U3 pins 0,10

A2 U228 pin 18
AJ UM pin 18

AGUIBpint

A U2dpinE

" AGUIT pin B, 27 pin 6
154564A UG pin 1, 2
164624 U) /2 pin

N.C,

16466A U) pin 1,2
YBABGA U1 pin, 2

Ad Udb pin 2
AG U2 pin 10
AGU2pint

AGUSB pin 12

A4 U341356
pins 1,16

AG U3 pin 2

Al U pin 40

AGU1B pin O
AG U10 pin 11
AGUIE pin B

AG U1 pin 3

AGUN pin B
A4 UDS pin 2

A4 UB pin 13
Al U pin 2

BAV circult gnabile

Convral pad output

Slows cantiol clock
Enaliies display

NEN 0~7 logle

YLATCH logic
YTRGOUT logle

YORB logic

Uisablas nddrass ofp latch
Enablgs exy addr buler
Enablas addr countaer

Inhibits B bir dola hyte
overwilte

Inhibits memory
autputs

Rexats signal botches in
Stinte Logle,

NEN 0--7, NEN B-15
loyte

NEN B-16, YDAV loglc
DAV enable
Axidress lings o/p enable

Daa lings DO-T7 a/p enable
Data lines DB=15 o/p enable

YCLK fogic
YRAK logic
YACT lngic
YIOL loa'c

Ennbles F-ADDR bus
driver

YLATCH loglc

Interrupts oddr bus
PIA,

YLATCH, YTRG QU
NSCR
NLOAD

NSCR, YINCR, YTRG OUT

YACK, ENO-T7, NSCR,
NLOAD, YTRGOQUT logic
Disables ex’ addr bulier
YCLK logle

YINCR

NIRQ

NLAD
YLATCH
YLEN!

YLEN

YLFAD

YLLAD
NLCAD
YLYAD

NLWA

NMAN

YNOR

PAS 1

PAS 2

YPIA

YRCK)

YRCK2

YRCKS
NREGT

RFD

A6

A7

48

b4

(]

24

3

8

20

21

2

36

74

Incrament 6l
addiess counter
intsrrup iC
requost

Fotch L-ADDR 4A
Ctack for GG
nutput fotchas
Latch onsble  GA
Latch anable 5114
Losd F-ADRR  AA
laich

Load L-ADDR  AA
Jatch

Load address GB
counier

Load T-ADDR  4A
latch

Last word addnis A0

{L-ADOR reached)

Manual clock
Hiin int, Addr
Mapusl clock

AA

"Normal made” GA

Hiin Int Addr

{ext, man, Int
clack) tow In
2-13-wire HS
and axternal
address

Regleter clock )

¢

IC

¢

Register clock 2 10

Reglster clock 3 1C

RAastart trom
pawer down

Device ready
for data {input)

2A

6C

AG UG pin 4

At UAD pin A

Ad U0 pin 6

AGUI2 pime

AG 2B pin 16

AG U30 pin 1

AA U pind

Ad U3 pln 10
AGUIBpin B
A U3 pin 13

A4 U27pin D

A4 U3 pin &

AG U0 pin B

A1 U23 pin 6

Al U2dpinB

A1 U3E pin 2

ATU22ping

AV U22 pin G

Al U22pin 1t
A2 U3 pin 6

16464A U4
ping

YINCR = YICK, 11
YLEN.YAUC.YLWAR
Programming or ]t}

operating error couses  BA
softwots to generate
IRQ,

NLAD = ADS3.AD52 4B

ADS), NADR

EAM, CKD, ICK, 40
FDH 20
HEOG Iatehed by G
YRCK)

LEN = YLEN], 6B
(NBRK + NMAN) 6B
6B
6B

YLFAD = YAVA, B
AD53, ADS2, ADSY
YLLAD » YAVA AB
ADST, AD5S2, ADSY

CKD, LEN, IDL, AUC 4B
LWA, ICK

YLTAD = YAVA an
ADS3. AD52, ADSI

Addross bus/i,ADDR  GB
coincidence

NMAN = YACT + GO
ICSL3, CEL2,C5L )

MDY lached by 6B
YRCK?2
PAS | =

N EB

PA (8,7,12.11,i3,0, BA

BA

Mlﬁ.ﬂ.ﬁ.ﬁ.r’ﬂz EB

BA

BA

YPIA=JAD UABJIAT 18

1A

YRCK! = R/W.AD,  GA
ADABAT

YRCK2=RM.AI.  ©GA
ADABAT

YRCK3I = RW.AZ, 4A
ADABA7

Negsative pulse IC
flenerated ot switch on

Control pod Input B

A US040 vin 14

ABNBpin 7
AB U1/2 ping 37, 8

A4 U24125
pine 1, 16

Ad UB4/B6, pin 11
A2 BN 7, pin W

AGLAGpin 12

AG L2 pin 10
AGUIaping
AGU1Apind
AG LI pin 10
A4 U233 pin 0

1

A4 N3NANbpin B

A4 U3B/30/40
pin 1

AL LIONIN2
pin B

AG U0 pin 8
AG U6 pin 7
AG UG pin 1

AG U24 pin 1
U2Gpin 1
Ut pin 4
UiBpins

AG U4 pin 12,
U2 pin

AB U pin B
Al U1 pins 24, 22
AbB U2 pin 23

AB U9 pin 10
A1 U pin 23
AB U2 pins 22, 24

AT UL pin 22
A1 U0 pin 22
Al UD pin 22

AB U28pin 0
AGUZOpin B

A4 U28 pin N
Al U26pin)

AGU20pin4a

Cloeks nddrass couninr

Enalstes L'ADDR bhus
driver

Clncks nddrass output lotch
Glocks data nutput lotch

YLEN lopie

NBCR loglc

YINCR logic
NLOAD logic
NLOAD logie

Clocks F-ADDR fatch

Clocks LADDR Jaich

Lomds F-ADDR into
addr caunter

Clocks T-ADDR latch

NECR loglc
YINCR loglc
NLOAD foglc

YACK, YDAV logie

NMAN enables YLEN
YACK, YDAV logic

Ennbles RS 232C ACIA
Ennbles HPH3 Interlace PIA
tnhiblits HP-IB sddress PIA

Ennbles RS 232C ACIA
Inhibits HP.IB Interface PIA
Enables HP:IB address PIA,

Enabtas dato hus PIA
Enables addr bus PIA
Enahiles kayboard PIA

Clacks latch for; YTTL,
NWRD, YEDB, Y1024,
YAUC, YLENT, -

Ciocks latch fort YEAM,
YNOR, Y3WH, NUP,
YCAD, NCKD,

Clacks latch for data rate
and nddress logic

Resets iP, and PIAs
ug, 10, 11,

YRFO logic

Y RFD
YUN

IUW|

nﬁng
ﬂﬁﬁ;
YETGQR
NECR
NTAD
NTRG

Y TRGOUT
YTTL

UAQ

UA1Y

NUP

NWRD

Y1024

NI2K
NAK

¥ IWH

26

26

¥

46

&b

10

G2

1

12

16

Dovice rendy G
lor data

Interpal netive 1A
sate sighal
Read {octive iC
high), write
{netive low)

AWy, buflored §C
Ry bullered 1C

‘miernnl slop 1A

Binge» cycle 6o
ready

Ferch T-ARDAR AA
Trigger (T-ADDR) AR

Input tn TRIG 6D
OUT Bu'fer

TTL autput BA
lovels

Butlered pP ¢
Addr Bus Bit 0

Buflerpd i~ 1C
Addr Bus Bit 1

Addreis GA
counter up

Wirlte data GA

1024 x Bhit GA
nperalion (4094

x B bit with

Opt, 801) ie,

B:bit datn bus
salected,

2K memory 3
{not usnd)

AKmamory 3
{Option 003)

3-wire GA
handshake

Contiol clock  1C

Comrod cteck 1C
bullersd

AGUIOpin G
Al Utpin?

At UAD pin 34

AV UG pin B
AN 7pin?
Al UBpinG
AGUEpin B
A4 U0 pin 1Y
AN U206 pin B
AG U0 pins
3,6

AG UZA pin 2

AY T pin §A

AL NTpin12
AG U20 pin 10

AGU20 pin B

A U28 pin 10

AJ R
AJRI

AG UZ8
pin 7

Al U pin B

AT U7 pin 0

YRFD = RFD(X)

PRFD
pp

o
RIWQ - nﬁ;‘
RIW;, " nIW‘

p’)

ICK, AUC, LWA,

Up, LEN, IDL

NTAD = ADS2.ADEZ,

ADs1,NADI

Athdress bus/T-ADDR
lotch coincldence

TRG, EAM, I10L,

ICK. LATCH

EDO latehed by
YRCKS

HAQ

MAY

HOA Jatchad hy
YRCK2

BDY Jatched by
YRCKI

{04 latchod by
YRCK)

Wire link
Wira link

D2 Iatched by
YACKR

¥ DEN

1A AtLUDpinG
GA  ABULpin R

16 AT UG pin 0,10
16 AU pin 1
W A Upind)
I AV UI0pin Y

1 AT UNBDin 20
1D AY 26127 pin 20
A Al Utkpin N

B AGUD pin 13
GA  ABUlpin
6A  AGUIpin Y

GA AGBUBping
GA  AGUGLRIND

A0 A U223
pins 1,16

GB  AGUN pin 13
A AU pin 1)
7 AT pins §, 2

G0 ABUIpin 1

GA  ABUI2pin 26

63 ASUDpInD

GA  AB U2 pin 35

A A4 UIBRINAD
pin b
6B AG UL pin IR

3 AJ UL pin 20
M AU 2B pin 20

6B AGUYpin B
0 A2U0pin 1}

1B AYUIOpIN G
I8 AYUIDpint?

68 AGU2Bpin1)
AGANG pin 1)

ABU2T ping 3, 12
AGUBpIn 10

 ABUIGpin B

1IC . AN U4Dpin 36
1€ ATUIGpInG

1A, B A1 UB/O/MN
pin 26

68 ABUApin s
BA  ABUI/2pin 26 |

Bervice

MY pant
YACT e

Ganurates AW,
Ganarates AWy
Daya bus PIA B
Aditbus PIA BAY

Oparatinnnt RAM AW
Diplay BAN BIW
Keyhoatd/Connral PIA RAY

RS 232C ACIA Y
H* 8 invmiace PIA RIW
HI*AB Addiass PIA RIW

YIpL togic
YIDL hold-ol

Ennbtes T-ADDR
Bus driver

YTRG OUT lngic
TRIG OUT huflor Inpuy

Applles TTL feval 1o
Vﬁ 1" Vrm regulators,

Puts RS 2320 ACIA
tiom Convrol fSintus Mode
v serl/Recaive Moile
Balorts control hegisters

in HP S PIA"S,

Inhilits RS 232C ACIA

Setncis B in HP-IB PIA',

Switches address counter
wcouplup,
Enablos NLWA in

NSCR logle.

Puts memary into
wiile mods

Inhibits NEN B=16
il Y 3WH fow)
Switches serinlizer for
B-bit operation |

M pont
P port
YACK lpptc
YDAV.loﬂic

NEN B—:HE lpgle
Enohles J ri3in hus

_ Enables 1P oddr, bus

gecodar :
Ennliles cantrol fhey
boord PIA, adde bus PIA,
data bus PIA ,

Ensbilés RS 232C ACIA
Enatdes HPIB PIA's,

B-13




Baryice . : ‘ Madal B170A

SERIAL NUMBERS 00116-001443 W2 NOT FITTED, FOR DEBA, ' .
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| | ,ouns AND BELOW

A B C D E F G H | J K L M N 0 P
A1 BD AY MICROPROCESSOR 1osv70-8s801)

'

S I s S— 1 =
ey .’ V*Ul? S 1z m || E— P B :
it 277 "L /5{' sy Pﬂﬂ.&l - n ! ' Uz ;E:u1; uw
L oy ) ] .
+ g 3
2 T T e E »
A 108
M5, ‘ ) " {181}~ £
" v % * e nar ) + |— CeinD) B
T T S T B —
4 ! ¥
/l)'.:'lﬁ} Wy 'L.Ll.l.l....l.! ' s 'L, ] ' .u;: nin ] ] uy .
’}/ / : ) Peivaa o N o 1
3 EE | b et v e b TR
134 ] e M I
52 T hthh Wiy T T .
LU ] 04 I
o' U uls usr W E . o " e
\ \ | \ il L 1T " winth 1.5 — ,'_.mo e .
+ L] W i ‘Ul 1 'm
: |uu .uu W} ]
i3
af g ' 1 FE A
E nit i R b 5 .
la o wt " ::n :::: iy R
1Y
G E? M 7 o . u
, [ ]
SR
s [ e AEHIIERRRRRENRIRRNRNEEINE RERRNRENONRINL ) © .
iU S A o - TR . |
THIS BIDE 1 23 466 78 DW0HRARIBIBIINIDHDUD [ T BN WD n
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g ci? + cll ' cnyy Ml 0 W ' ’ b0 ] g 2 £ ’
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| Y Zﬁﬁﬂ 4 0 vz 19 u ug L*J | e /1 g ?ﬂﬂ;‘}1 |
-4 ’ ) [ ™
- - ) J ] u
- - ! 1"” |u: 2 'lﬁi'}_ i ) z . L
Q0 WAt -“;le 1 3 i Wy -ﬁw- =)
y) 1— Ta- y o oy i j t.. J 4 2
— . ASEE siy M N ] [] [ ]
- % hilenre ppe JYmAL) Wty ey s ..{nm_m /f
= - i un 24 131
1] E"E ] 1 " B ) i \ llﬂl
1 "io 1D ) ‘o ]
YR u M oy
3 ) ! ) A 3
$2 o /
) X % x ' : 2
Ui U n ur ;o)
3 ’ ' :l | m ’ ’ h - " pal s L T
M 1§ ) 'E‘ 1) U Y] us) Y] : ' '
b 25 I . Et 1 ﬁ TR ) l u L
. é ; TTTT T4 : ’
Gl ; - | ,
5| e AEERERRRRRRRARRRRITRRRENR R B B By 5
AL |
TMIS SIDE 1 23 4 5 6 7B B0 N 120 ISI617 019 20722702726 a7 o8 / 68 ok
OTMER SIDE__ A B C DEF W J) K LMNPRGETUVWXY ?Z ABICC HPYIHEAT SikK) ’) )
e
75 ‘a\ amm_&mt \ TP1, 2,3, 4, 6, GND NOT IN SERIAL 6
! NUMBERS 00115 AND BELOW .
; ; _ ’ : : REF GRID nEF oI REF  GRID NEF aRID nEF GRID REF GRID REF GRio REF GRID REF GRID REF GRID REF  GRID REF GRID
DEA Routine € BH = 2PPA Kot the B170A as fallows: : DESIG  LOC DESIG  LOC DESIG  LOC DESIG  LOG DE5SIG  LOC DESIG  LOC - DESIG LOC DESIG  LoC PESIG  LOC JESIG  LOG DESIG  Loc DEEIG  Lac
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> c 2 . € ; 16 13 22 F4 RE6 D2 , U7 c4 a3 4 ,
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B-1D~1 DISPLAY LOGIC

B-1D-~2  Dova tor the disploy is written into the s
pay RAM U26, 27 fram the pP. Syna) YOEN s talse
tduring this oparation so that tir RAM is addinssd and

YIER BIOH - GUOSPLAY ERARLED [1PLAY HAM
ANIRERSED FRCM {ISPLAY ATHIIGS
GENLRATGE
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in the read state during this ashivity, When YDEN is
trun, the RAM addiess is generatetd by the clreulftry on
this schematic, and the RAM outputs is data onto the
display bus. At the some time, Colimn Enoble signals
nre gunarated so that appropriate parts of the display
ae actiyated synchionously with the data,
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8-1E—1 CODE AND STATE INDICATOR
LAMPS

B-1E-2  Codu ond siate Indicator lamps depend on
the status of the display bus at the Jow/high transition
of Column Enable Hres 1 or B, as thown helow:
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As the display bus hot only six lines, the switching
signals for the HEX famps ond IDLE lamp ore generated
by the NOR function of OCT/BIN and ACTIVE/IDLE,

DAY MATRIK DIBPLAYS
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Modal B170A

8-1E~3 KEYBOARD INDICATOR LEDS

B=1E-3  As shown halaw, the LEDs are arranged in a
mairix, The three columns ore tied to Column Ennble
lines 2, 3 and 4, and the rows are selacted by the display
bus status,
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8—1E-~5 DOT-MATRIX ALPHA/NURIERIC
DISPLAY

8-1E~6  The displays DS1, DS2, DS3 each consists
of four 7x6 dot matrices and four 2hit shift registers.
A particular point Illuminatas when its Column Enable
line s true snd when a Jogle 1 exists at its row, The
necassary serlal dota shift Is provided by shift register
U2B os shown belaw,
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‘DSA Routine 2 SH = 0003 Set the B170A s follows:
6004A B170A BD AY A1 Set Jumper ATW1 to DSA,
Testpoint remave jumper ATW2 (serfal numbers 00116 and

below) or set to DSA (serial numbers 00116 and

START, STOR_~—~—Address Bit A16 | 20oveh,

set AIS1 to T,

CLOCK CLK
GROUND—/— GND press A152 to R,
A13BD AY PROM
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DSA Routine F  5H = 2C6A Set the B170A s follows: .
‘ REF  GRID REF  GRID REF  GRID REF  GRID REF  GRID REF  GRID REF  GRID REF  GRID
6004A B170A BD AY A1 all jumpers in NOAMAL position, DESIG  LOC DESIG  LOC DESIG  LOGC DESIG  LOC DESIG  LOC DESIG 1LOC DESIG  LOC DESIG  LOC
Tastpoint remove A2 Extended Memory Board BTY 0-) CR7 0.4 L3 04 R 0.2 R20 03 A36 04 U M3 u2e M-2
{applies 1o Option 001 only), BY2 Q) CRB r.3 L4 0-4 ne 02 A2t P3 R37 a4 U2 G4 u2e
START,S5TOP  _—G/H rmave A HP-IB/RS 232C, o n cha 02 ns o o4 A AR e o o be Uy P
CLOCK — " CLK set DATA switch on rear panel to high, C3 03 L2 M4 MPY Al Rg p.3 R2E M4 RT23 P2 UG 6 VAl 0.2
GROUND GND Set A1S1toT, C4 03 L3 M4 Mp2 P R0 P.3 26 M4 Ul 12 UG 14
press A1 §2 10 R co N-3 L4 M-4 MP3 P-4 RI1 03 R27 M4 u2 )2 U7 54
' c6 L3 LG M4 o] P4 nz P.3 R28 M4 U3 R-2 u) c2
press the F key on the front panel, c? G.3 L6 M-4 02 N} R13 03 R29 M4 Ua K2 U ca
CB E.3 Ly N4 Ql 03 114 043 Rao N-4 ub M-3 U1 Bn.2
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R4 N L10 N-4 06 04 RI17 P2 R33 :j us G4 U  F.2
CRE 02 LN N-4 Q7 P-4 RIB N3 R34 up G6 U7 G2
A2 BD AY RAM 1 {(FOR A19, SEE SERVICE SHEET 6B) CAE N2 112 N4 R 04 o 03 R3E N Ule L3 Ul G2
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Service
B-2—1 RAM POWER SUPPLY
ij—-2-2 Norwvalutility of the stared dora Is enrured)

by thé supply from the bptterfes BT and 872, Thase
are changed by the cireuit QK, R23 preventing charging
helow 09C, Pawnr switch-all it recoynized when the

+5 V supply falls o 4,7 V, This cousas CE2 1o go low,
and the RAMs ore disshied, At the same time, NREST
gons low o that the P goas into a pawer down status,
Subsequently, the Q2 hold-olf current via CRA dis-
appears and the RAMs are supplied from the batteries,
At switch-on, Q2 is switchod off and the RAMs are
supplied via CR3 trom the valtage regulotor clreult of
Q1. After an Interval, NREST and CE2 ore pulled high.

6-2-3 RAM SEGMENT SELECTION

B--2-4 Thn user-programmable RAM s addrassed by
12 nddress lines (the address bus), However, the RAM is

8-40

Modu) B170A

not a single chip but consists of B separate 1C°s {32 In
Option 001) with B address lines. Consequently, the four
mast slgnificant addrass lines are decodued 2o that thn
spproprinte IC s enabled,

B-2-6  Docodiny is depundent on whether B-ar 16:hit
DATA BUS modu Is selected. If B-hit is selocted, decoder
UG fs used and tha I1C’s are ennlied in palrs so that an
B-bit width is abtained from two 4-hit 1C's, If 15-hit is
selected, decoders UB and U7 enable the 1G5 in sets of
four so that o 16 bit width Is reatized. In B-bit operation,
the data outputs of the RAM IC's which normally supply
dots hies 16-B are strappod to dite lings 7-0 so that
the data depth is doubled {the basic 16-hit data bus orga-
nization 5, howaver, retained when the P writes into
muomory), The following disgrams outline the different
configurations.
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EDGE CONNECTORS TO A9

B—2C-1 REPAIR PROCEDURES

B-2C-2 Flexible Interceanector A12/
Front Panel Connaoctors J1—4

B- 2C=3  The llexible interconnectar A12 links the
front panal multhpin DATA/CONTROL/ADDRESS
connectors J1-4 to the mother board AD {see Figure
6-1), A12 includes the edge connectors which plug
into A1JB, 8, 10, 11 and a reinforced part for soldering
to 414, but excludes J1-4 which must be ordered
separately, To galn access to A12, remave the front
panel us follows:

Remave all boards A1—AT.

CAUTION

A2 is fragile. Do not attempt to
unplug A 12 fram A9 with the boards
Al-A7 In place,

Unplug A12 from A948, 8, 10, 11,

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

Withdraw front panel so that the conneclors
on A10 and A1 disengage from the mother

boards.

B-2C-4 Toreplace J1, 2, 3 or 4, extreme care must be
tnken in upsoldering as well as resoldering A12,

PP S,

CAUTION |

The combined action of heat and solder
remaval by suction tends to leasen the
printed circuit from A12 (no through-
plated holes), Do not ise a solder pump
umtif the connectar (41, 2, Jor 4, a3
required) has been remaoved, Avoid |
pxcessive heat,

Heat all pins of connector {J1, 2, 3or 4, as
required) together by lNowing solder over
alf pins.

Lift A12 relnforcemeny away from the connector,

Remove solder from A2,
Replace faulty connector in front panel.

Rerolder A12 to new connector, Use on
extremely thin saldering fron.

B-2C-6 When replacing A12, observe similar precautions

when soldering the new A12t0J1,2,3and 4,
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8-4A~1 RATE CONTROL AND
CLOCK SOURGCE SELECTION

B-4A=2 The Internal clock rate ts datermined by the
lines C5L1, 2 and 3 from Moda Lotch 3. Depanding on
the status of thesa lines, ona or other of the counter
outputs are enabled, thase outputs baing & particular divl
slon of the rate ganerstor’s frequency, The rate generotor
runs consinuously at o fraquency batwaeen 0,2 MHz and
2 MHz, depanding on the front panel vernlar setting,
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B-4A—3 Depending on the B170A’s operating mode
and stote, the system clock signal {YCLK) is selected
from the Internal rate, external clock (CLOCK IN
buffered in A21 and shaped by A4U4B) or from manual
impulses from the FWD or BACK keys {these Impulses

Modal B170A

ore processed by the uC and appeor os the signal
YCAD), The operation of the clack select aircult is
shown In the following diagram,
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8-4A-4 MODE LATCH 3

B-4A-6 In addition to the clock salect signals, Mode

Latch 3 status also determines the special addrass (F-,
T. and L-ADDR) contro) sigrals os shown bolow,
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8-4B~1 ADDRESS INPUT (EXT ADDRESS
MODE) AND ADDRESS OUTPUT
l(\?gg:sON 002) INTERNAL ADDRESS

8-41-2 The EA hus lines are common to hoth input
and output drivers, the dota Now, howavar, Is to or
from the respeative pous snd never from ohe driver

10 the other, This Is ensured by the fact that the Input
driver 15 anabled only In oxternal address made {and
active or idle states) ond that the output drivar is enab
lad only [n Internal address made, Note that, far address
input, cohtrol pod as well as addrass input pod must be
connected to the BI70A so that all iines are defined,
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The address adder (U1 -63) shifts the address by -1
so that the address sppoeripg at the output corrasponds
to the data during the Intarvel that DAV (s true {low),

Fuw. [S27 1 b bory Fsy

" S L7 €ITT L57T
() i
prEnN X TN SLITIND O

8-48-3 F-ADDR LATCH AND ADDRESS °
COUNTER

g-AB-4 F-ADDR is stared on the looding edge of
YLFAD, the value being determined by the status of
the address bus PIA and buffer, $ADDR Is recolled an
the leading {negative-going) edge of NFAD,
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B-AB~6  The countor Is tesponsible for pusting the
required address on the address hus, Starting ot the
starad F-ADDR, the counter increments by one lor aach
int/axt/man (FWD) elock pulse or handshake, This netivity
s gaverned by the YINCR signal which s derlvad an the
Control Board fram the appropriate triggar source, Manual
BACK affectively dusrements the counter, Due to
counter type, n decrament of ong §s achleved indirectly
hy counting up one, down three, then up one, The
nucnssary clock pulses are Inserted into the YINGR

signl on the Contral Board, the caunt direction signal
(NUP) heing darlved from the pP dota bus,
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B-4G=6  In the Idle state, and ot the end of anch
SINGLE CYCLE, the counter Is loaded with the conients
of the F-ADDR latch {NLOAD signal).

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

B-4B~B T-ADDR Is stored on the leading edge of
YLTAD and recatled on the lesding (negetive-going)
edge of NTAD. A comparator monitors the nddrass
bus and the latch’s Q outputs, pulling NTRG low al
co-incldence, The comparator conelst of EX-NOR
pates, the ouiputs of which are normally low, At co-
Incidence, nll outputs go high ond the output (NLWA)
of NAND gate U26 is pulied Jow.

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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8-4B-11 ADDRESS CHANGE DETECTOR

8-AB-12 |n all modes, the nddrass changa detoctor
senkes transitlons on the oddrass bus, The uP s informed
of such changus by the siretchud YFDL slgnal, The

B-62

h dsl BI70A

{unstretched) YEDH signat is used In the Extarng) Addross
made to generate the datn output latch signals, At ehange
rotes nbove 27 Hz, YFDL cannot raturn to the fowast

stnte, This ensures that tha display is blanked ot speeds
which exceed visunl perception,
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8-4C-1 REPAIR PROCEDURES
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8-4C-2 Refer to § B—-2C—1 for replocement of

A12 or.assactated front panel conhectors,
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8-4D-1 REPAIR PROCEDURES

B-4D-2  Rofer to § B-2C-1 for replacement of A12
or astociated front ponel connectors,
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Umbit

"HEWLETT ‘w PAGKARD
MANUAL CHANGES

Manual far Mude) Number | B170A
Manual printed on Hovember 1978
Manusl Part Numbwr U8170-90001

Maka nll ERRATA rotreciions,

Check the following table for your intrumant serlal profix/serial pumbar
mid maka the listed changes to your manuat,

P Mawitam
Sarisl Pratix or Manual o Berll Prafix or Manusl
Betlal Numbsr * Chianges Serfab Humber Cungas
ERRATA
1739600101 aml ahoye 1
1739600156 and shoye 1.2
1915600216 and above i)
Hay,1979 Number of Pegett § P;ml
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HODEL BLTOA
IKDEX OF MANUAL CHANGES

WANUAL 16452A 16463A LEAEAA 16 55‘55!«
CHANGE  |FRAME A FRARE | AL FRAME Al FRMNIE 1
ME22,23 (e

FRRATA

1

U3

St

Page 28



HODEL B370A :

ERRATA

Flgure G-1, Page 6-4 3
KP17 Yocated to MPIG should read HP1Z,

On fable 6-2, change the Table of Replacesble Parts to resd ¢

Fl 2110-0007 FUSE 1A 0¥

HPLY 0400-0193 should read HPL2

ARC) 0160-1704 C-FXD ATUF GY

AzCA QinQ-0228 C-FyD 22ur 16y

ASUI6,37,41,42  020-1049 jC-pHang7

ABNPA 4040-0753 should rend AGHPR

AGRLE® 0757-041) -FiD 3,32K 1%

AGULD 18201367 1C-SH74500

AGt19 1820~1202 [C-06IL SHTALS1O

ABU3L 1820-1423 IC-SHTALS1RIN

AIRP2 12056-0309 HEAT SINK-G030B

Al9R9 0767-0280 R-FXD 1K 1% ,126W F
Delete ¢ AIRLO1,102,106-100

AZCA 0160-05676

AL ,A2 1820-1492

AMUBEG, 67

ATNPL 1206~-0309

ATHP2 0360-0536

ATRAB

Alocl,2 0160-3674

ALSR13

On Table 6-2, 16463A ¢
Delete ¢ AlR22,23

0n Table 6-2, 15455/6GA

Md,:  AIC22 0160-0576 C-FXn ,IUF 20% EOV
Page B-43, Service Sheet 2A to read

ALY AJUF

A2CA  22UF

Page 0-46, Service Sheet 2c, change the layout as shown below ¢

uzg
-—hd

Page 8-47, Service Sheet 2c 1
Add €22 connected betwean U2 Pin 3,4 to ground, Page 3

i




* HODEL. B170A

ERRATA {Cont,}

Page 3-6, Figure 3-9, change the diagram for 2-wire handshake as shown helow

BYANT n

PATA  Memm e e eceaes

DAY

- ke e o e e

RFD

Timing shown with
DAY = neg,trire
RFD » pax,true

Page 4



KODEL G170A

HAHUAL CHANGE 1

On Table 6-2, change the Table of Replaceable Parts to resd ¢
C-FXD 16UF &Y 10%

ACS
felete : ALCRIG

On Table 6-2, 164627, change the Table of Replaceshle Parts to read ¢

A

01080-0686

18201416

[C~SH7ALS 14N

v
f

HANUAL CHARGE 2

On Table 6-2, Replaceablo Parts ¢

Add,t  ABCLB

0160-3878

On Page 8-69, Service Sheet EA ¢
Add,t  ASCIB connected between UL Pin 10 and ground,

On Page 8-68, change the component layout as shown below ¢

J

Cl4

u3

[:El

L-FX0 L0MUF 1o0v

Rev, D

HANUAL CHANGE 3

On Tshle 6-2, Replaceable Parts

Add: AlU)
Atz
AlL3
AlL4
AlliG
MUs

Deletg ¢ Ald4,B

1818-0914
1818-0915
1818-0916
1818-09}7
1018-0910
1818-0919

IC RON 2KxB NHo3
IC RON 2KxB NHOS
IC RON 2KxB KHOS
IC ROM 2KxB KMOS
IC RON 2Kx8 NMOS
IC ROM 2KxB KMOS

Page b



