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P S N R e A e St g

W ARNING
e e

The GS| 17 is designed to be used with a hospital grade outlet. Injury
to personnel or damage to equipment can result when a three-prong or
two-prong adapter is connected between the GSI| 17 power plug and an
AC outlet or extension cord. Additionally, the GSI 17 is equipped
with a specific power transformer which should not be
interchanged with any other transformer or supply.

v

The above symbol indicates the location of a service adjustment part
and is intended for service personnel use only. The GS| 17 is a
specifically calibrated audiometer and the periodic service and
adjustments which the instrument may require should be done only by
an authorized Grason-Stadler service technician.



Key to Symbels Used on Schematics

Flow Arrow — defines current flow on schematics
RMS — Voltages which are designated in this symbol are AC Rms levels
DC — Voltages which are designated in this symbol are DC levels

Pk to Pk — Voltages which are designated in this symbol are Peak
to Peak

T.P. — Test Point, male pin which is generally at a convenient
point on a beoard for quick scope or voltmeter connections

Ground — Ground symbol which when shown with a letter designates
a ground structure that vreturns separately to main
instrument ground

Goldfinger — Terminal designation for all gold plated f{nger
connections at bottom of all plug-in boards

Wire Tie — Male printed circuit board connector which will have
Jjumper to complete connection.

Jumper — Jumper connects two Wire Ties (WT's)

OUn-Board Connection — Any line on a schematic which is terminated
with an ¥ and a designation means that next
point it goes is on the same PC board, but
elsewhere on one of the schematics

Connector — Generally shows a connection which leaves the board.
When a dotted line passes thru several it means they
share a common designation, i.e., Pl

Schematic Sheet Number — Signal flow continued on this sheet.

Viil



- FOREWORD

GENERAL SERVI CE | NFORVATI ON

Qperating, check-out procedures, trouble-shooting hints, etc.,
can be found in the Instruction Mnual (1717-0100?. Repai r
and/or bench testing of GSI 17 Audioneters should only be
performed by trained personnel. The follow ng instructions are
provided primarily for use by persons who are skilled in the
repair of electronic equipment.

CMOS HANDLI NG PRECAUTI ONS

Many of the integrated circuits on the P.C. boards are CMOS and
NMOS type.

CAUTI ON

Failure to observe the follow ng precautions whenever a circuit
board or an integrated-circuit package is handled can result in
damage to the GSI 17

a. Pl ace instrunent and parts on a grounded, conductive work
surface.

b. G ound yourself (with a strap having about 1 M ohm
resi stance).

c. Gound the frame of any test instrunent or soldering iron to
be used.

d. If any circuit boards are to be stored or transported,

encl ose them in conductive (anti-static) envel opes.

IX



SECTION 1

Product Specifications

1.1 CATALQOG LI STI NGS

1717-9700 GSI 17 Audi oneter, AC Power (USA)

1717-9710 GSI 17 Audioneter, AC Power and Battery (USA)
1717-9705 GSI 17 Audi ometer, AC Power (Export)

1717-9715 GSI 17 Audi oneter, AC Power and Battery (Export)

1.2 STANDARDS

This unit is a single channel, pure tone screening audi oneter.
It is equipped wth pure tone stimulus signals, and air
conduction transducers (TDH39 Earphones). This iInstrunent neets
ANS| S3.6 and | EC 645 Type 4 Audi ometer Standards.

The GSI 17 is designed to meet current revisions of the follow ng
standards and specifications for audioneters:

ANSI S3. 6
| EC 645
| SO 389
| EC 601

1.3 TEST STI MULUS
PURE TONE SPECI FI CATI ONS

A pure tone is the only stimulus source for this audioneter.

DI SCRETE FREQUENCI ES

125, 250, 500, 750, 1000, 1500, 2000, 3000, 4000, 6000, 8000 Hz
FREQUENCY ACCURACY

< +3%
TOTAL HARMONI C DI STORTI ON ( FROM 125 Hz TO 4000 Hz, MEASURED
ACQOUSTI CALLY)
Fr equency Test HL
125 Hz 60 dB <2%
1000 Hz 100 dB < 2%
3000 Hz 100 dB < 2%



1.4 QOUTPUT HEARI NG LEVEL CONTROL
CALI BRATED 1N dB HL
MEASURED IN I NCREMENTS OF 5 dB

RANGES
125 Hz -10 to 50 dB HL
500 to 6000 Hz -10 to 90 dB HL
250 and 8000 Hz -10 to 70 dB HL

Additionally A "+10 dB" Extended Range Switch, which extends
maxi mum HL at all frequencies by 10 dB

ACCURACY oOF ALL SETTINGS OF HEARING LEVEL CONTRQOL:

125 to 4000 Hz +3 dB
6000 to 8000 Hz +5 dB

1.5 SIGNAL TO NO SE RATIO (IN 1/3 OCTAVE)
>70 dB measured acoustically in dB HL
1.6 TONE SWTCH

This electronic swtch turns the stimulus signal OVOFF with
m ni mal audi ble distortion.

MODES

Normal State: Sti mul
Activated State: Stimulus ON

R SE/ FALL TIME

20-50 B _ _
Measured at the -1 dB and -20 dB points on the signal envel ope.

QV CFF RATIO

Wth the Tone Switch OFF, the output will be at least -10 dB
bel ow standard reference equivalent threshold for any 1/3 octave
band with HL setting of 60 dB or bel ow

ABOVE 60 dB HL SETTI NG

>70 dB
CRCOSS CHANNEL | FAKAGE

At HL settings of 70 dB or greater, unwanted signals in the non-
test earphone shall be at |east 70 dB bel ow the tone in the test
ear phone.




1.7 STI MJULUS TYPES
Cont i nuous Tone
Cont i nuous FM Tone
Pul sed Tone

SI GNAL  FORNMAT

Continuous - Signal steady as long as Present Bar is depressed.

Pul sed -
Pul sed Rate: 2.5 Pulses/sec
Pulse rate is synchronized to the "Present Bar" so that the
first and last pulse will have 200 nms on tine.
DUTY CYCLE
50%
R SE/ FALL TI ME
20-50 ns
OV OFF RATI O (BETWEEN PULSES)
>20 dB
FREQUENCY MODULATI ON

FM Rat e: 5 Hz
FM Devi ati on: +5%

1. 8 TRANSDUCERS

HEADSET

TDH39 Earphones with 60 ohm i npedance

1.9 FRONT PANEL CONTROLS AND REAR PANEL CONNECTORS
FRONT PANEL

CONTROLS

Frequency Sel ection

HL Sel ect

Mbde Sel ector (Pul sed/ Steady/ FM
Routing (Left/Right)

Present Bar

Power Switch

"+10 dB Push-Button



| NDI_ CATORS.:

Power QV OFF

Frequency Sel ector

dB HL - LCD

Left/Ri ght Earphone

Pul sed/ St eady/ FM
Subject Response - LED

"Battery Low' (when applicable, i.e. Battery Option

pur chased) - LCD
Tone ON - LED
Ext ended Range - LCD

REAR PANEL CONNECTORS
Left and Ri ght Earphone - 1/4" Phone Jack
Subj ect Response Switch - 1/4" Phone Jack
Power Cord - 5 Pin DIN

LEFT_AND RI GHT EARPHONE JACKS (J4 & J5)

Pi n# Function Qut put Vol t age
Tip Phone H gh 25 u VRV to 2.5 VRVB
Sl eeve Phone Low 0 Volts
SUBJECT SW TCH_(J7)

Pi n& Functi on Qut put Vol t age
Tip Switch H gh +5 Vdc

Sl eeve Switch Low 0 Volts

POAER | NPUT (J1)

Power Modul e
Battery Power Connect ed

No Power w N Cad
Modul e BatterY
Rn# Nane Att ached Installed
J1-1 VSUP NC NC
J1-2 CHASGN\D PROTECTI VE PROTECTI VE
G\D G\D
JI-3 CGND 0 (REF) 0 (REF)
JI -4 BAT/LINE 2.6 to 3.0 3.7 to 4.3
J1-5 VBAT +7.3 to 9.0 +7.0 to 9.0

All values listed are in Volts DC

| npedance

(max) 130 ohns
0 ohns

| npedance

47 K ohns
0 ohns

Power Mbodul e

Connect ed

w Al kal i ne Power Mbdul e
Battery Only

I nstal | ed No Battery
NC t9.0 to 16.0
PROTECTI VE PROTECTI VE
G\D G\D

0 (REF) 0 (REF)
3.7to 4.3 4.3t05.1
7.0 to 13.5 to 13.5



1.10 POMER AND PONER LI NE
PONER RATI NG

9 Watts power nodul e operated while simultaneously charging battery.
0.6 Watts battery power

OPERATI NG MODES

Power Line (Mains)

Battery - Rechargeable (N Cad) or Non-Rechargeabl e (Al kaline)
LINE (MAINS) VOLTAGE

115 V or 220 V
LINE (MAINS) VO TAGE VAR ATION

+10%

LINE (MAINS) FREQUENCY RANGE
50-60 Hz

LINE (MAINS) FREQUENCY VARIATION

+5%
1.11 BATTERY PACK VOLTAGE
BATTERY VOL.TAGE OPERATI NG RANGE
7.0 v to 9.0v
BATTERY PACK TYPI CAL OPERATI NG LI FE

Ni Cad: 22 Hours
Al kal i ne: 45 Hours

1.12 ENVI RONVENTAL CONDI TI ONS
OPERATI NG TEMPERATURE RANGE

15 to 40 Degrees Cel sius
SHELF TEMPERATURE RANGE

Power Mdul e Qper at ed:
Battery Qperat ed:

RELATI VE HUM DI TY RANGE
5% to 90%

0 60 Degrees Cel sius

-40 t
-40 to 40 Degrees Cel sius




1.13 MECHANI CAL DI MENSI ONS

Wight: 5.6 Ibs (2.53 Kg)
Weight of Battery Pack: 1.5 Ibs (0.68 Kg)
Si ze: 13.25"Wx 14"D x 3.75"H

(33.66 cmx 35.56 cmx 9.53 cm

1.14 MATERIALS USED IN MANUFACTURE

GSlI 17 Case Assenbly - GE Cycolac T

Battery Option Case Assenbly - GE Cycolac T
Power Mbdul e Case Assenbly - Noryl SE - 100J
(Flame Retardant)

1.15 LEAKAGE TEST (AC) CONNECTEDY SAFETY TEST
Leakage Current - <25 uanps
H gh Vol tage Breakdown 115 V operation >3000 v
220 V operation >4000 v
1.16 HEADBAND STATI C FORCE

1.6 to 2.0 pounds when earcups are 5.7 inches apart. Measur ed
wth ﬁistance center of headband to center of earphones equal to
5 inches.

1.17 EARPHONE CUSHH ON ATTENUATI ON

Frequency (Hz) (dBenuation
125 6.5
250 4.5
500 7.0
750 10.0

1000 15.5
1500 18.5
2000 26.0
3000 30.5
400 33.0
6000 27.0
8000 24.5



1.18 ACCESSORI ES

Suppl i ed

Test Headset (TDH39)

Audi ogram Forms (1 pad of 50)

I nstruction Manual

Battery Pack Assenbly
(used with 1717-9710, 1717-9715 nodel s only)

AC Power Cord, one of the follow ng:

120 v (US)

220 V (Euro plug)

240 V (WK)

220 V SCEnerLc) _ _
GSI 17's with serial nunbers below # 0856 require a
?iff?fentlpomer nodul e. See Section 9, Power Mbdul e,
or details.

Qpti onal

Response Handswi tch

Patch Cord, 2 Conductor

Audi ocups

Battery Pack Assenbly
Battery Pack includes GSI supplied N Cad Battery.
May al so be used with six (6), Size C, Al kaline
Batteries (not included)

Repl acenent N Cad Battery

Cat al og Nunbers

8000- 0175
1717-9600
1717-0100
1717-2010

8000- 0240
8000- 0241
8000- 0242
8000- 0250

Cat al og Nunbers

7874-0156
4202- 0505
8000- 0155
1717- 2010

8410- 0060
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SECTION 2
.. ____

- Functional Description
|

This section of the Service Manual is used to describe the
Connectors,  Controls, and Indicators of the GSI 17. Refer to
Figure 2-1 for the layout and positioning of all Connectors,
Controls, and Indicators.

2.1 THE FRONT PANEL CONTROLS AND | NDI CATORS (FlI GURE 2-1)
F1L - Power switch and indicators for ON (|) and OFF (0).

F2 - Range extension pushbutton allows operator to
Increase the stimulus intensity 10 dB  above the
standard  maximum HL at apy  frequency - its
operation is indicated by the "+" being Iit on the
LCD.

HL control for setting stimulus intensity |evel.
Level indicated on LCD.

F3

F4 - Present Bar for stimulus presentation.

Loudspeaker in operation as such. Act ual

F5
presentation indicated by illumnated LED.

F6 - Subject response indicator LED shows the operator
that the test subject has pressed the handsw tch

but t on.

F7 - Frequency control for setting stimulus frequency.
Frequency indicated in w ndow adjacent to control~

F8 - Routing switch for routing the stinulus signal to
the left or_ right earphone. Left or right
indicated by illustration of subject.

F9 - Tone type switch for setting the stinulus tone
tx/loe.
F = warbl e tone

st eady tone
pul sed tone

F10 - Low battery indicator to alert the operator when
the  batteries have a linited operating tine
available (recharge or replace batteries soon,
depending on whether NiCad or alkaline batteries
are used).




2.2 REAR PANEL CONNECTORS AND | NDI CATORS

RL - Power input jack with front panel indication of
position and rear panel indication of input power
speci fications.

R2 - Attention, consult acconpanying docunents.

R3 - Earphone output jacks with front panel indication
of left and right phone provided by illustration of
subj ect .

R4 - Subject response switch input jack with front panel

I ndi cation of position.

R5 - Calibration switch indication.

2.3 GENERAL OPERATI ON OF CONTROLS

All controls are wvalid at all times once the power up
initialization is conplete, except for special cases as indicated
in this docunment and for the Extended Range Pushbutton which
depends on the HL selection. Wen the Extended Range is invalid
there will be no indication given to the operator other than the
absence of the "+ LCD segnent.

Al'l polled controls are checked every 12 nsec for a change in
state. Al operations of all controls are debounced for 12 nsec
bef ore processing.

The Extended Range pushbutton operates by a push ON, push OFF

manner . The Present Bar and Reigfnse Switch operate py a Ppress
and hold manner (except in the Calibration and D agnostic nodes

where the Present Bar is push ON, push OFF).

Wien a press and hold type control is operated all other controls
are still active.

Wien the operation of a control is being processed the processing
of all other controls is delayed until the first operation is
conpl et ed.

2.4 PONER UP | NI TIALIZATI ON

Wien the power switch is set to the ON position the instrunent
will go through the following initialization process:

Al internal and external hardware conponents of  the
m croprocessor systemw || be initialized for the required
type of operation.

Al'l LEDs and LCD segments will be turned on to indicate that
the power up initialization is in progress.

10




The RAMwi Il be tested using a read after wite verification

process.. After each location is tested its value wll be
initialized to 0. If an error is detected, an error code
wlll be displayed on the HL display and the instrument will
al t.

The EPROM will be tested by reading the conplete EPROM to
generate a checksumwhich will be conpared to a checksum
stored in the EPROM This test will be perforned w thout

using any of the RAM If an error is detected an error code
\r/]\,illl be displayed on the HL display and the instrument will
alt.

The operating node of the instrument will be determned b
the position of the Cal/Normal Switch and the four Ca
Option Dip Swtches. Refer to Sections 3 for the
Calibration and D agnostic Mde initialization. The
remaining initialization process will be performed for the

Nor mal Mbde.
The current HL selection and the HL display wll be
initialized to O H. Al other controls and displays will
be initialized to their currently selected positions. Al l
analog hardware wll be initialized according to these
sel ections.

After initialization, the instrument will remain idle wth
all controls active.

2.5 SLEEP MODE

The GSI 17 has a node which is designed to |lengthen battery life.
When the unit has been left on, under battery power, without
operation for nore than 5 mnutes, the GSI 17 wll enter the
Sleep Mde. It is inportant to enphasize that this node exists
only when the unit is operating wth batteries, and is not
avai | abl e when connected to mains (ac) power.

If a period of 5 mnutes has elapsed since any control was
operated (front panel, internal, external) the unit will go to
"sleep”, thus drawing mnirnal current.

Prior to entering the Sleep Mde, the display will be updated to

indicate 3 dashes " - - - " to advise the operator of its sleep
nmode status. It will also disable the voltage converter (+7to -
7 Volt) which will disable much of the analog circuitry. VWhen
the unit enters the sleep node, all transducers wll be
di sconnected, the channel wll turn OFF and the CPU wll enter

a STOP state which will halt its operation.

The Sleep Mde is exited, and normal operation resumed, when
either the Present Bar or power switch are toggled.

11



SECTION 3

— Routine Maintenance

3.1 EARPHONE CORDS

Wth extended use, earphone cords tend to fray internally at the
%unqtions with both earphone and audionmeter connectors.  This

raying wll ultimately either decrease the signal level in the
associ ated earphone or cause signals to be intermttent as the

cord is flexed.

To <check for either condition, set the audiometer frequency
control (F7) to 1000 or 2000 Hz, set HL control (F3) at a
confortable audible |evel, Fress the Present Bar (F4) and flex
ear phone cord next to plug at both ends, Ilistening for
intermttent signal, abrupt changes in signal level, or a
scratchy sound superinposed over the signal that coincides with
the flexing of the cord. The presence of any of these three
conditions signifies that the cord should be replaced.

Repeat the test for the other earphone.
3.2 HUM AND RANDOM NO SE

This test can be nade during the check for attenuator noise.

Wth the instrunent set on 1000 Hz, nove the HL control (F2) from
O to 60 dB and listen for |owfrequency hum (60 to 120 Hz) and
random noi se (hiss or low rushing sound) at all attenuator

| evel s. Sonme audi bl e random noi se at |evels above 60 dB is
perm ssi bl e. Bel ow 60 dB however, only the signal should be
audi ble. Any of these noises can be confused with the signal by
nai ve subjects and affect the accuracy of the audi ogram

Schedul e the audioneter for inmmediate service if any of these
synptons are detected.

3.3 DI STORTION AND FREQUENCY SHI FT

This check is nost easily perforned by listening to the output of
the GSI 17 through the earphones while presenting all 11
frequencies at a loud, but not unconfortable, level (70 to 80
dBH. for normal ears).

Listen for rattling, rasping or distortion in the tones
present ed. Listen also to ascertain that signal frequencies
change when the Frequency Selector (F5) is noved to a new

position. If distortion is heard in one earphone but not in the
other, the chances are high that the earphone is at fault and
shoul d be repl aced. I n any case, the audioneter should be

i mmedi ately schedul ed for naintenance.



3.4 SPECI AL MESSACES

The GSI 17 is a mcroprocessor-controlled instrument which
perforns a self check each tinme the instrument is turned on (the
sel f check does not occur when the instrunent is "awakened" from
sleep node). Certain nessages will be displayed to the operator
on the front panel LCD if any error in the instrument operation
Is detected. These nmessages are described bel ow.

3.4.1 CAL

Wien a transducer or frequency is selected which has a
calibration error (i.e. right earphone at 2000 Hz), the word
"CAL" will be displayed to the operator. The audioneter wll not
function at this frequency with this transducer, so that no

invalid results can be recorded. The word "CAL" wll be
displayed as long as the "problent transducer and frequency are
sel ect ed. If the calibration error is an isolated situation,

changing either the frequency or the transducer (i.e. left
earphone or 3000 Hz) will restore normal instrunent function

As is the case with any instrument nmalfunction, a certified
servi ce technician should be contacted immediately. Renenber to
make note of the conbination of transducer and frequency which
resulted in the "CAL" nessage.

3.4.2 Exx

When an error code consisting of an "E' and a 2-digit nunber (Xxx,
= nunber) appears on the audioneter's display, a systemerror has
been detected. The GSI 17 will enter a "lockout" node which wll
not pernit the instrument to operate. The specific error code
wll remain on the display for several seconds, then the
instrunent wll shut itself down conpletely. Shoul d an Exx
appear on the LCD, take the follow ng steps:

a. Power down, then power up again. This error could be
only a tenﬁorary failure and nmay never appear again.
However, should the Exx nmessage reappear, proceed to
steps b. and c.

b. Record the nunbers that appear on the display.

cC. Contact your certified service representative and give
them the specific nunbers you have recorded.
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SECTION 4
T ————
Calibration



MORMAL/CAL MODE SWITCH —3

DISPLAY CAL HL WHEN TONE IS OFF —
DISPLAY SET SPL WHEN TONWE I5 ON _"“\
\

~ NORM/CAL —= | /) r‘,“

". = s 2 e e — = — = i
:.\T = — :II o III";II-I
II'\"I.II ||| \ "::::_1 IIl'-::.;III
\ \ i e If::fl i
| ) it
I \\ _"l IIE-I'L
5 %2
/ Z \—- TURM TOME ON/SOFF
STORE CALIBRATION DATA (PUSH/PUSH)
|A ADJUST CAL HL WHEM TONE IS OFF
L ADJUST EARPHOWE QUTPUT SPL WHEM TOME IS5 ON
Figure 4-1: GQUICK REFEREENCE CALIBRATION CONTROLS
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4.1 QUI CK REFERENCE CALI BRATI ON

a.
b.

C.

h.

NOTE:

Select Calibration Mde using Cal/Norm Swtch.

Sel ect Frequency and Reference HL for calibration.

Sel ect Earphone Routing (L or R).

Turn Tone ON using Present Bar.

NOTE: Display wll update to the ANSI SPL required for
proper calibration - subtract or add m crophone corrections
as necessary.

Adj ust Qutput Level to the required SPL using the HL D al.

Store data using the +10 dB Range Extender Pushbutton (+)
LCD Segnment will illumnate to indicate storage of data.

Repeat for all frequencies.
Repeat for opposite earphone.
Return Cal Switch to NORM position.
If A CAL ERROR occurs or the M CROPROCESSOR HAS BEEN

_ _ SREPLACED, the follow ng steps should be perforned:

@)

Short JP1 pins 1 and 2 then power-up for 2-3 seconds.
POV\;er-dovvn and renove junper. (See Troubl eshooting, Section
6.6).

Load Default Data. (See Dip Switch 4, this section).

Battery | ow shut down calibration. (See Diagnostic Mde
(BB), this section).

Attenuator nmaxi mum output |evel calibration. (See
Di agnostic Mdde (D4), this section).

Proceed wth Transducer Calibration.

Mok LWM (A; < /’3’:@1\ f“() .
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NORVAL/ CAL  MODE SW TCH

TO ACCESS

I

+tod8
——
— — ——

RAC
LB ¢

—
s/ |\
V[ e

/ \‘ R404 LI NEARI TY ADJUST
DIP SWTCH S2

L R403 DI STORTION ADJUST
( SQUARE PCRT)
<«— POSITION | /PCSITION 4 —»

\

Figure 4-2:

ACCESS TO CALIBRATION CONTROLS
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Table 4-1: CALI BRATI ON  REFERENCE THRESHOLDS

Freq
(H) 125 250 500 750 1000 1500 2000 3000 4000 6000

dB 450 25.5 11.5 80 7.0 6.5 9.0 10.0 9.5 15.5

8000
13.0

Standard Reference Threshold Levels re: 20 uPa for Tel ephonics
TDH39- P ear phones as neasured on the National Bureau of Standards
9-A coupler. Reference ANSI S3.6-1989, |S0O 389-1975 Standards.

4.2 CALI BRATION MODE OPERATI ON

The Calibration Mdde is wused to perform the t ransducer
cal ibration. This calibration information is used during the
Normal Mde to determne the correct attenuator position to
produce the required SPL for the selected HL. The Calibration
Mbde consists of two nodes.

The Custom SPL Sel ection Mde allows the selection of custom zed
SPL values for alternate transducers. The Transducer SPL
Calibration Mde is used to calibrate the sound pressure |evel
(SPL) of each stinmulus for each transducer.

4.2 .1 CAL/NORMAL SW TCH

This switch is used to select the operating node of the
instrument. The Calibration Mdde is entered by settmg th|s
switch to the CAL position while Dip Switch Sl is in the
posi tion. The Calibration Mbde is exited by setting this swtch
to the NORVAL position.

4.2.2 CALI BRATION MODE DI P SW TCHES

(See "Calibration Mode Dip Switch In-Depth Description” later in
this section.)

These Dip Switches select various options of the Calibration

Mbde. They are read to determine the selected options when the
Calibration Mde is entered.
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Swi t ch Functi on OFF _(down) ON (up)

s4 Def aul t Data OFF Load
Loads the default Calibration
data i nto EEPROM when t he
Calibration Mde is entered.

s3 Cust om SPL Mbde GsI Cust om
Enabl es the sel ection of user
SﬁeCI fied SPL values during
the transducer calibration
procedure when set to the
Cust om posi tion.

s2 Not used N/A N/A

S1 Di agnosti c Mode OFF Sel ect ed
Sel ects the Calibration Mde
when the Cal/Normal Switch
Is set to the Cal position
if this switch is in the OFF
position.

The status of Dip Switches #4 and #1 are read only when the
Calibration Mde is entered. Dip Swmitch #3 is read and a change
inits position is processed if the Calibration Mbde was entered
with this switch in the ON position. Then the switch cay be
returned to the OFF position without exiting the Calibration
Mbde.

4.3 CALI BRATI ON MODE ENTRY

The Calibration Mbde can be entered via the Cal/Normal Switch at
any time except during the power up initialization phase or when

a stimulus is being presented. In these cases the Cal Mde will
be entered when the initialization is conplete or the stinmulus
turned off. The indication that the instrument is in the

Calibration Mode will be the non integer value in the format of
Xx.x on the HL Display.

During the Calibration Mde initialization process all controls
wi Il be inactive.

Wien the Calibration Mdde is entered, all LCD segnents except the

| ow battery segnment will be turned off. If Dip Switch S4 is set
to the ON position the process of loading the default calibration
data will be started and the LCD display will have all segnents

except the |low battery segnment turned on to indicate that the
default data and checksum are being |oaded. \Wen conpleted, the
display will reinitialize to all segnents except the | ow battery
segment will be off.
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The EEPROM wi || then be tested by reading the conplete EEPROM t o
generate a checksum which will be conpared to a checksum stored
In the EEPROM If an error is found the word "CAL" wll be
flashed on the HL display and the initialization process wll
conti nue.

Dp Switch #3 will be checked to determ ne which CAL node is to
be initialized. If in the OFF position the transducer SPL
calibration node is selected, and if in the ON position, the
Custom SPL sel ection node will be selected.

4.4 MODE | NI TI ALI ZATI ON

Wen the transducer SPL Calibration Mde is selected t he
instrument will be initialized as foll ows:

Tone Type = Current selection

Frequency = Current selection

Channel = COFF

Calibration HL = 10 dB bel ow the nonextended HL Iimt for.
the current transducer and frequency

Transducer SPL = Calibration HL + Current RITL

+10 dB Pad = Qut

Transducer Routing = Current selection

HL Display = Current custom SPL |evel stored in EEPROM
Response LED = OFF

Stimulus On LED = OFF

Low Battery Segnent = Current state

"+" Segnment = OFF

4.5 EARPHONE SPL CALI BRATI ON MCDE

This Calibration Mbde is used to calibrate the SPL for each
stimulus for each transducer. This is done by adjusting the
sel ected transducer output SPL level to the specified val ue
di spl ayed on the HL displ a%/. This SPL value is the sumof the
calibration HL | evel and the Reference Threshold Level (RTL) for
the current transducer and frequency. The RTL may be either the
standard RTL value or a customRTL value depending on the
position of Dip Switch #3 when the Calibrati on Mbde was entered.

The transducer SPL calibration data is stored in EEPROM by
transducer and stimul us.

4.5 .1 TONE TYPE SW TCH

This switch operates as in the Normal Mde to select the Tone
Type of the stinulus.

4.5.2 ROUTING SW TCH
This switch operates as inthe Nornal Mde to select the

transducer to be calibrated. Al transducers nust be calibrated
and they can be calibrated in any sequence.
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4.5.3 FREQUENCY SELECTOR

This control operates as in the Normal Mbde to select the
frequency to be calibrated. Al frequencies nmust be calibrated
and they can be calibrated in any sequence.

4.5.4 PRESENT BAR

The Present Bar controls the presentation of the stinulus. | t
operates in a push OVpush OFF manner. |f the Present Bar is
operated while the stinmulus is off, the stinulus will be turned
on and remain on until the Present Bar is operated a second tine.
The stinmulus will actually be turned ON or OFF when the Present
Bar is pressed.

4.5.5 H. DAL

1. This control perforns the dual function of selecting the HL
| evel at which the calibration is being performed and of
adjusting the output level of the transducer.

2. Wiile the stimulus is off, the HL selector will select the
Calibration HL level (Cal HL). The level will be adjusted
up by 5 dB for each clockw se step of the selector and down
by 5 dB for each counter clockwi se step. For each change in
the Calibration HL level the transducer output |evel
(attenuator position) will be recal culated using the current
calibration data stored in the EEPROM  The all owabl e range
of the calibration HL will be from the nonextended (+10 dB
range) maximum HL [imt to 20 dB below the limt. Operation
of the selector to select levels outside of this range are
invalid. Wen this occurs the level will default to the
limt and the HL display will be flashed.

3. Wiile the stimulus is on, the HL selector (dial) wll adjust
the transducer output level to allow the SPL |evel to be
adjusted to the required SPL |evel on the sound |evel neter.
The output level will be adjusted up bg 0.5 dB for each
cl ockwi se step of the selector and down by 0.5 dB for each
counter clockw se step. The output level is changed
according to the HL selector by directly setting the
attenuator position. Operation of the HL dial to select
positions outside of the instrument range will be invalid.
The attenuator position will be adjusted within the limts
?Pdhtge di spl ayed SPL value on the HL display will be

ashed.

4.5.6 EXTENDED RANGE PUSHBUTTON

This pushbutton is used to store the transducer SPL calibration
data into EEPROM After the calibration data is successfully
stored, the EEPROM checksum will be updated and the Patient
Response LED will be turned on for 2 seconds. |If the calibration
data can not be stored successfully, the word "CAL"" wll be
flashed on the HL display and the previously displayed SPL val ue
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will be restored. If this error occurs the calibration process
can be continued for other frequencies.

4.5.7 RESPONSE SW TCH

This switch is not used during the transducer SPL Calibration
Mbde. Operations of the switch are not processed.

4.5.8 HL DI SPLAY

a. This display perforns the dual function displaying the
Calibration HL level and the SPL to which the transducer
output level nust be adjusted for correct calibration.

b. When the stimulus is OFF, the HL display will show the
current Calibration HL level in dB HL in the format xx.0
using digits 1, 2 and 3.

c. Wen the stimulus is ON, the HL display will show the
requi red transducer output level in dB SPL in the fornat
XXx.x using digits 1, 2, 3 and 4. This value is the sum of
the current Calibration HL and the Reference Threshold Leve
(RTL) for the current transducer and frequency and does not
I ndi cate correction for the sound | evel neter frequency
response.

4.5.9 RESPONSE LED

This LED is used to indicate the correct storage of calibration

data in the EEPROM when the Extended Range Pushbutton is
oper at ed. This LED is normally OFF and will be turned ON for 2

seconds after the calibration data has been stored and verified.

If the data is not stored correctly the LED will renmain off and

the word "CAL" will be flashed on theHL display and then the
previ oudc,ly di spl ayed transducer output |evel SPL value wll be
rest or ed.

4.5.10 STIMJLUS ON LED

This LED is used to indicate the ON or OFF state of the stinulus.
Wiile the stimulus is OFF the LED will be OFF and will be turned
ON while the stinmulus is ON

4.5.11 LOWN BATTERY SEGVENT

This LCD segnent will indicate a |ow battery voltage condition as
in the Normal Mbde (ie: LOW BAT).

4.5.12 "+" LCD SEGVENT

This segnent is not used during the transducer SPL Calibration
Mbde and will remain off.
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4.6 CALIBRATION MODE EXIT

The Calibration Mde can be exited back to the Normal Mde via
the Cal/Normal Switch at any time except for when default
calibration data is being loaded. In this case the Calibration
Mde is exited when the |oading of default data is conplete.

Wen the Calibration NMbdde is exited the instrument W |
initialize for the Normal Mde based on the current state of the
controls, as in the power up initialization.

4.7 CALI BRATI ON DATA STORAGE AND VALI DATI ON

Al'l calibration data or other data which nust be retained when
the instrument is turned off is stored in EEPROM This data
consists of the follow ng:

Transducer SPL calibration data by transducer and
frequency

Custom RTL val ues by transducer type

Custom RTL vs. GSI RTL calibration selection

Attenuator 2.5V maxi mum output level limt by stimulus
EEPROM checksum

The data is stored using a triple redundancy nethod (the sanme as
in the GSI 16 and GSI 33 control Processor). In this nethod each
data bit is stored 3 tines, once in each of 3 different blocks
within the EEPROMwW th a different format in each of the 3
bl ocks. When a specific data bit is required the appropriate
| ocation in each of the 3 blocks is read and decoded. For the
data to be valid the value from2 of the 3 blocks nust match.
This nethod will allow for the detection of data errors and the
correction of some errors.

If a calibration data read error is detected the frequency which
woul d use the data will not be available for testing in the
Normal Mbde by forcing the stimulus off and not processing

operations of the present bar. The instrument will continue to
function and all other frequencies for which no calibration data
error exists wll be available. A data error will be indicated
by displaying the word "CAL" on the HL display until the
grequency or transducer is changed to a new selection that has no
ata error.

In addition to the triple redundancy validation wused for
i ndi vidual pieces of data, a 2 byte checksumwll be stored in
the EEPROM which will allow the validity of all data stored in
the EEPROM to be determned. This check will be performed when
the Calibration Mde is entered.
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4.8 CALIBRATION MODE DIP SWTCH | N-DEPTH DESCRI PTI ON

The Dip Switches, located beneath the HL dial, will be described
in reverse nunerical order. The reason for this is that they are
t|)n the order in which we anticipate the frequency of usage wll
e.

4.8.1 DIP SWTCH $4

NOTE : | F_DEFAULT_DATA IS LOADED, DI AGNOSTI C MODE D4 _PROCEDURE
MJUST BE PERFORMED!

DEFAULT CALI BRATI ON DATA

Al calibration data or other data stored in the EEPROM wi |l have
a corresponding set of default data stored in EEPROM which may be
used to initialize the EEPROM This is perfornmed by entering the
Calibration Mode with Dip Switch # in the ON position.

Transducer SPL calibration data: _ _
This default data is typical of transducers supplied with the
i nstrument.

Cust om RTL val ues:
This default data consists of the standard GSI RTL values for the
transducer types supplied with the instrunent.

Custom RTL vs. GSI RTL sel ection status:
This will default to the GSI RTL sel ection.

Attenuator 2.5 V maxi mum output level limt:
This wll default to an attenuator Iimt for each stinmnulus.

Checksum _ _

The EEPROM checksum is calculated using the contents of the
EEPROM after all default data has been stored.

4.8.2 DIP SWTCH S3

CUSTOM RTL SELECTI ON MODE

This node enabl es sel ection of the displayed custom RTL val ues
only and does not allow adjustnent of the transducer's out put
| evel .

|f the user desires to use alternate transducers, this node woul d
normal |y be selected first to set the custom RTL values and then
the earphone SPL calibration would be perforned. Wien the
Calibration Mbde is entered with Dip Switch #3 in the ON
position, Dip Switch #3 can be used to switch fromthe custom SPL
selection to the transducer SPL node while renmaining in the
Cal i bration Mde.
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The custom RTL values are stored in EEPROM by transducer type.
The RTL values for a left transducer and a right transducer st
be the sane. The HL limts are directly affected by any changes
in the RTL val ues.

MODE 1N TIALIZATI ON

Wien the Custom RTL selection node is selected the instrunment
will be initialized as follows:

Tone Type = Current selection

Frequency = Current selection

Channel = O f

+10 dB Pad = CQut

Transducer Routing = Current selection

HL Display = Current RTL level stored in EEPROM
Response LED = O f

Stinulus On LED = Of

Lqrw Battery Segnent = Current state

" Segnment = O f
HL SELECTOR
The HL Selector is used to select the custom RTL [evel. The

| evel can be ad# usted up by 0.5 dB for each clockwise step and
down b?/ 0.5 dB for each counter clockw se steF. The transducer
output level (attenuator position) does not follow changes to the
custom RTL val ue.

The allowable range of the custom RTL value is +63.5 dB SPL.
Qperation of the knob to select levels outside of this range wll
not be allowed. If this occurs, the displayed custom RTL val ue
wll remain the sane and will flash tenporarily.

FREQUENCY SEI ECTOR

Sel ects the frequency for which the custom RTL is to be sel ected.
ROUTI NG SW TCH

| nactive in this node.

EXTENDED RANGE PUSHBUTTON

This pushbutton is used to store the custom RTL value into
EEPROM After the RTL value is successfully stored the EEPROM
checksum wi || be updated and the Patient Response LED will be
turned on for 2 seconds. I f the SPL val ue can not be stored
successfully, the word "CAL" will be flashed on the HL displ ay
and then the previously displayed RTL value will be restored. If
this error occurs, the calibration process may still be continued
for other frequencies.
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DIP SWTCH #3 OPERATION WH LE IN CAL MCDE

The Cal Option Dip Switch #3 is used to switch from the custom
RTL calibration node to the transducer SPL calibration node.

OTHER CONTROLS
All  other controls, except the Cal/Normal Switch and Dip Switch

#3, are inactive during this node. Operations of all other
controls will not be processed.
HL DI SPLAY

The HL display is used to display the selected custom RTL vyal ue
in the format xx.x. using digits 1 through 3 of the HL display.
Negative values will Dbe displayed with a mnus sign.

LOow BATTERY SEGVENT

This LCD segnment indicates a |ow battery voltage condition as in
the Normal Mode.

PATI ENT RESPONSE LED

This LED indicates when the custom RTL value has been stored
successfully in the EEPROM by turning on for 2 seconds.

OTHER DI SPLAYS

Al other LEDs and LCD segnents are not used and will renmain off.

4.8.3 DIP SWTCH S2

NOT USED - Exception when in Diagnostic Mdde (Dip Switch #1)
4.8.4 DIP SWTCH s1

DI AGNOSTI C MODE

The Diagnostic Mde provides direct control over the hardware
conponents  which pgy not be available in the Normal or
Callbration Modes. This mode is provided to facilitate testing
and debuggi ng of the board or instrunent.

The Diagnostic Mde consists of four diagnostic tests and one
calibration node as foll ows:

Har dwar e Di agnostic test

Pushbutton Dragnostic test

Di spl ay Diagnostic test

A/ D Diagnostic test

Attenuator Maxi num Qutput Limt calibration

The features of the Diagnostic Mdde are controlled manually from
the front panel.
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4.9 SELECTION OF THE DI AGNGSTI C MODE
CAL/ NORMAL SW TCH

This switch is wused to select the operating node of the
i nstrument. The Diagnostic Mdde is entered by setting this
switch to the Cal position while Cal Option Dip Switch #1 is in
the on position. Wien Dip Switch #1 1s on, Dip Switches #2
t hrough #4 select the diagnostic test to be perfornmed. The
D agnostic Mde is exited by setting the Cal/Normal swtch back
to the Normal position.

DIP SW TCHES

|

Wien the Diagnostic Mde is entered the functions assigned to the
CAL Option Dip Switches, (except Switch #1), are redefined to
allow the selection of the desired diagnostic test.

The Dip Switches will be read only when the Calibration Mde is
entered. To switch between diagnostic tests it is necessary to
exit the Calibration Mdde, reset the Dip Switches to select the
new test and then re-enter the Calibration Mde.

OFF_(down) ON (up)

S1 D agnostic Mde OFF Sel ected
Enters the Diagnostic Mde when
the Cal/Normal Switch is set to

Switch # Functi on

Cal .

s2, S3, These switches are used to

& s4 sel ect the diaﬁnostic test to
be performed when the Diagnostic

Mode is entered as follows:
Switch Setting D agnostic Test
SI s2 s3 s4 Sel ect ed

OFF OFF  OFF  Hardware Diagnostic
OFF  OFF ON Pushbutton Diagnostic
OFF ON OFF  Display D agnostic
OFF ON  ON A/ D Diagnostic
ON CFF  OFF  Attenuator Maxi num Qutput Level Cal
ON OFF ON Har dwar e Di agnostic
ON ON OFF  Hardware Diagnostic
ON ON ON Har dwar e Di agnostic

SEE

The Diagnostic Mde is entered via the Cal/Normal Switch at E’]nfy

time except during the power up initialization phase.
selected via the switch, the Diagnostic Mde will be entered when
the initialization is conplete or the stimulus turned off.
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Wen switched into the Diagnostic Mbde the HL display will
display a code to indicate which diagnostic test is being
selected. The codes are as foll ows:

:: W”"
" D2 [

ok

The code will display for 2 seconds and then the instrument will
initialize for the selected test. During this time all controls
wi Il be disabl ed.

4.9.1 HARDWARE DI AGNOSTI C TEST (DO)

TEST DESCRI PTI ON

This diagnostic test provides direct and independent control of
the follow ng hardware bl ocks:

Har dwar e Di agnostic Test

Pushbutton D agnostic Test

D splay Diagnostic Test

A/ D Diagnostic Test

Attenuat or Maxi mum Qut put Level Cal

oo

Gscill ator Frequency
Stinmulus Miltiplexer
Attenuator Position
+10 dB Pad Position
Transducer Routing

Each hardware block is controlled independent of all other blocks
i.e., selecting an oscillator frequency will not change the
attenuator position.

TEST 1IN TIALI ZATI ON

When switched into the hardware diagnostic test, the instrunent
wll be initialized as follows:

Tone Type = Current Selection
Frequency = Current Selection _
Stimulus Mix = Gscillator or External input based on current

frequency knob position
Channel = COFF

Attenuator position = 255

Response LED = OFF

Stimulus On LED = OFF

Low Battery Segnment = Current State
Segnment = OFF

TONE TYPE SW TCH

This switch selects the Steady, FMor Pulsed Tone type just as in
the Normal Mbde. The Steady and Pul sed Tone types will apply to
any stinulus (internal oscillator or exterpal stinulus) being
uséd. The FM Tone type will always FMthe internal oscillator,
even if the external stinulus is selected.
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ROUTI NG SW TCH

This switch selects the transducer to which the stinulus is
routed just as in the Normal Mde.

FREQUENCY KNOB

The frequency knob is used to select the internal oscillator
frequency and to control the stimulus nultiplexer. Wen 125 Hz
to 8000 Hz are selected on the knob, the internal oscillator is
set for the frequency selected and the stimilus mux is set to the

internal oscillator. When the unl abel ed position on the knob
between 125 Hz and 8000 Hz is selected the stimulus mux will be
set to select the external stinulus input. The I nt er nal
oscillator wll remain at the last selected frequency. An

external signal of 1 V RVS can be applied to J2 on the board.
PRESENT BAR

The Present Bar controls the presentation of the stinulus. | t
operates in a push on/push off manner so, if it is operated
(pressed and rel eased) when the stimulus is off the stimulus wll
be presented and will remain on until the Present Bar is operated
a second time. The +10 dB pad will not be affected by turning
the stimulus ON or OFF.

HL SELECTOR

This knob is used to directly set the attenuator position. The

position wll be adjusted by +0.5 dB (1 step) for each cl ockw se

step of the knob and by -0.5 dB for each counter clockwi se step

of the knob. The allowable range of the attenuator position will

be fromO to 255. Wien either of these limts are reached the

?ltterr]lugtor position will not change and the HL display wll be
ashed.

EXTENDED RANGE PUSHBUTTON

This pushbutton is used to control the position of the +10 dB
pad. Wien this pushbutton is operated the +10 dB pad wll be
selected and the "+" LCD segment will turn on to indicate that
the pad is in. \Wen the pushbutton is operated a second tineg,

the pad wll be renoved and the "+" segnent turned off. The
attenuator will not be conpensated for the pad position.

RESPONSE  SW TCH

This switch is not used during the hardware diagnostic test and
all operations wll be ignored.

HL DI SPLAY

This display is used to display the the attenuator position in
the range of 0 to 255 as selected by the HL selector. It wll be
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displayed in a right justified, integer format on digits 1, 2 and
3.

RESPONSE LED

This LED is not used during the hardware diagnostic test and will
remai n OFF.

STI MULUS ON LED

This LED is wused to indicate when the stimilus is being
present ed. The LED is OFF when the stimulus is not being
presented and ON when it is being presented.

LOW BATTERY SEGVENT

This LCD segnent indicates a |low battery voltage condition.

"+ SEGVENT

This LCD segment indicates the position of the +10 dB pad. VWhen
the pad is "in" the segnent will be ON and when the pad is "Qut"
the segnent will be OFF.

4.9.2 PUSHBUTTON DI AGNOSTI C TEST (D1)

TEST DESCRI PTI ON

This test provides a nmeans of testing all controls, except for
the Cal/Normal Switch, for proper operation when manual
operated. Wile in this test, the operation of any control wil
di splay the keycode of the new position of the control on the HL
display. This keycode will be displayed until another control is
oper at ed.

TEST [ NI TIALI ZATI ON

Wien switched into the pushbutton diagnostic test, the instrument
will be initialized as fol | ows:

Tone Type = Current selection
Frequency = Current selection
Stimulus Mix = Current position
Channel = OFF

Attenuator position = 255

+10 dB Pad = Qut

Transducer Routing = None

HL Display = Displays "Dl" for 2 seconds and then bl anks
Response LED = OFF

Stimulus On LED = OFF

LQW Battery Segnent = Current state
vt Segment = OFF
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DESCRI PTI ON OF CONTROLS

In this test, the controls except the Cal/Normal Switch are not
used to select functions, but are only operated for testing
pur poses.

HL DI SPLAY

This display is used to display the keycodes as controls are
operated. The keycode will display on digits 1 and 2.

LOW BATTERY SEGVENT

This LCD segnent will indicate a |ow battery voltage condition.
ALL OTHER DI SPLAYS

Al other seqgnments and LEDs are not used during this test and
will remain OFF.

DI SPLAY CODES FOR PUSHBUTTON SW TCH SELECTI ONS

Contr ol Key Code
Left 02
R ght 03
Pul sed 04
FM 05
St eady 06
125 Hz 07
250 Hz 08
500 Hz 09
750 Hz 10
1000 Hz 11
1500 Hz 12
2000 Hz 13
3000 Hz 14
4000 Hz 15
6000 Hz 16
8000 Hz 17
Freq Position 12 18
Response Switch

Press 20

Rel ease 21
Ext ended Range 22
Present Bar

Press 23

Rel ease 24
HL Knob 25
Dp Switch #1 31
Dip Switch #2 32
Dp Switch #3 33
Dp Switch #4 34
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4.9.3 DI SPLAY DI AGNCSTIC THS  (D2)
TEST DESCRI PTI ON

This test provides a nmeans of visually testing the operation of

all LCD segnments and LEDS. \Wen the test is selected, the code
"D2" wll be displayed on the HL display for 2 seconds. All

segnents and LEDs will then be blanked for 2 seconds, after which
all segnents and LEDs will be turned on for 2 seconds to allow
I nspection for any displays which do not turn on. All

segments/LEDs will then be turned on individually for 1 second in
a left toright, top to bottom sequence to allow for inspection
of any shorts between segnents. After all segnents/LEDs have
been sequenced through all segnents/LEDs will be turned back on
to indicate the conpletion of the test.

During this test the |ow battery voltage nonitoring will not be
erformed since the display is not available to indicate a |ow
attery condition,

TEST IN TIALIZATI ON

When switched into the display diagnostic test, the instrunent
will be initialized as follows:

Tone Type = Current selection

Frequency = Current selection

Stimulus Mx = Current position

Channel = CFF

Attenuator position = 255

+10 dB Pad = Qut

Transducer Routing = None

HL Display = Displays "D2" for 2 seconds and then the
di splay test starts

Response LED = OFF

Stimulus On LED = OFF

Low Battery Segment = Current state

"yt Segnent = OFF

DESCRI PTI ON OF CONTROLS

All controls except the Cal/Normal switch are inactive during
this glagnostlc test. Qperations of all other controls wll be
I gnor ed.

DESCRI PTI ON OF DI SPLAYS

All LCD segnents and LEDs are tested during this diagnostic test.
gher? are no paraneter or status information displayed on the
i spl ays.
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4.9.4 AN D CONVERTER DI AGNOSTI C TEST ( D3)
TEST DESCRI PTI ON

This test wll provide a nmeans to test the A/D converter channel
used to neasure the battery voltage. Wen this test is selected
the ADinput will be sanpled every nsec and the converted value
di spl ayed on the HL display.

During this test the |ow battery voltage nmonitoring will not be
erformed since the A/ID converter is not available to neasure the
attery vol tage.

TEST I N TIALIZATI ON

When switched into the A/D Converter diagnostic test, the
instrunent will be initialized as follows:

Tone Type = Current selection
Frequency = Current selection

Sti mul us_ Mxx = Current position
Channel = OFF

Attenuator Position = 255

+10 dB Pad = CQut

Transducer Routlng = None

HL Display = Displays "DI" for 2 seconds and then bl anks
Response LED = OFF

Stimulus On LED = O:F

LQW Battery Se%r;ent Current State
"t Segnent

DESCRI PTI ON OG- CONTROLS

All controls except the Cal/Normal switch and Extended Range
Pushbutton are inactive during this diagnostic test. Oper ati ons
of all other controls wll be ignored.

EXTENDED RANGE PUSHBUTTON

This pushbutton is used to store the A/D values in the EEPROM for
"LO Bat" detection and instrument  "shutdown". | nstrument
"shutdown"™ wll occur when the battery voltage is too low to
safely operate the GSI 17 circuitry.

When the Extended Range Pushbutton is pressed the first time, the
A/D value is stored as the battery |low warnin limt in the
EEPROM  The Patient Response LED will be turned ON and "L1" w |

be displayed on the HL display for 2 seconds. Then the
previously displayed A/'Dvalue wll be restored. If the (5)
val ue can not be stored properly, the word "CAL" will be flashe

on the HL display and the previously displayed value wll be
restored. The A/D value for battery lowwarning limt nust be
stored successfully before allowi ng the next press of Extended
Range Pushbutton to store the battery shutdown limt. After the
A'D value is stored properly the EEPROM checksum wi || be updated.
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When the Extended Range Pushbutton is pressed the second time,
the A/D value is stored as the battery shutdown 1limit in the
EEPROM. The Patient Response LED will be turned on and "L2" will
be displayed on the HL display for 2 seconds. The previously
displayed value will then be restored. Once the A/D value for
the battery shutdown 1limit 1s stored successfully, the Extended
Range Pushbutton will be inactive. After the A/D value is stored
properly, the EEPROM checksum will be updated.

DESCRIPTION OF DISPLAYS

HL DISPLAY

The HL Display is used to display the A/D value in the range of 0
to 255 in a right justified, integer format on digits 1, 2 and 3.

ALL OTHER DISPLAYS

All other LCD segments and LEDs are not used in the diagnostic
test and will remain off.

ADJUSTMENT PROCEDURE: BATTERY LOW/SHUTDOWN CALIBRATION

USING - TEST CIRCUIT

Equipment Required - Test Circuit (see Appendix A) DVM
1. Connect test circuit to GSI 17 power input.
2. Connect Power Module to test circuit.

3. Connect DVM to Audiometer Module TP100 (LOW) and TP102
(HIGH) .

4. Power up the GSI 17 and adjust test circuit potentiometer to
maximum voltage out.

5. Enter Diagnostic Mode (D3)

a) Place Dip Switch S2 positions 1, 3, 4 to the ON
position.

b) Place the Cal/Norm Switch to the Cal position.

6. The GSI 17 Display will momentarily display D3, then will
update to a converted A/D value. Adjust the test circuit
potentiometer voltage to obtain 7.30 Vdc (+50 mV) on the
DVM. Store the new A/D value in memory by pressing the +10
dB Range Extender button. The display will momentarily
display L1 indicating proper storage of data into memory.
(It is important that the +10 dB button is pressed only
once, If L2 is displayed exit Cal Mode, return to Step 5
and repeat procedure.)
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7. Adjust the test circuit potentiometer voltage to 7.0 Vdc
(+50 mV). Store this A/D value into memory by pressing the
+10 dB Range Extender button. The display will momentarily
display L2 indicating proper storage of data in memory.

8. Adjust the test circuit potentiometer for maximum voltage
out. Place Dip Switch 82 all positions to OFF, and place Sé6
Cal/Norm Switch to the Normal Mode position.

9. Slowly decrease the test circuit voltage until the LOW BAT
indicator is displayed. This should occur between 7.25 and
7.35 Vvdc. Continue decreasing the input voltage. The
display should blank from 6.95 to 7.05 Vdc. NOTE: To clear
the LOW BAT indication the unit must be returned to full
power and the power switch toggled.

After completing calibration and verification checks remove the
test circuit and proceed with calibration of transducers.

USING A DC VOLTAGE SUPPLY

In order to calibrate using a DC voltage supply, the BAT/LINE
circuit must indicate BAT, simulating that the GSI 17 is being
operated by battery power. This can be performed using the
Resistor Diode combination shown in Figure 4-3.

Simulated Battery INA4151 To Audiometer Module
Input Circuit l i , J1 pin 4 or R507
4 7/~ Left Hand Lead/Lead
which is closer to the
Tone Type Switch.
15K ohm 40.2K ohm
9 X To Audiometer Module
TP100
e e e o e e
Figure 4-3: BATTERY SIMULATOR
Components Reguired GSI Part No.
15 K ohm resistor, 5%, 1/4" W 6099-3155
40.2 K ohm resistor, 1%, 1/4" W 6350-2402
IN4151 Diode 6082-1001
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EQUI PMENT REQUI RED

Variabl e DC power supply, operating range of +6.5 Vdc to +7.5 Vdc
m ni mum DVM

1.

After

Adj ust DC power supply to 7.5 Vdc then connect the negative
termnal to TP100 and the positive termnal to TP101.

C(quuna_?)ct DVM to Audi oneter Module TP1000 (LOW and TP102

Connect sinulated battery input circuit to Audioneter Mdule
as indicated in Figure 4-3.

Power up the GSI 17.
Enter Diagnostic Mde (D3).

ay Place Dp Switch S2 positions 1, 3, 4 to the ON
posi tion.

b) Place the Cal/Norm Switch to the Cal position.

The GSI 17 display will nonmentarily display D3, then wll
update to a converted A/D value. Adjust the DC power supply
voltage to obtain 7.30 Vdc (+50 nV) on the DVM Store the
new A/D value in nenory by pressing the +10 dB Range
Ext ender Button. The display will nonentarily display L1
i ndi cating proper storage of data into nenory. (It is
| nportant that the +10 dB button is pressed only once. |f
L2 is displayed, exit Cal Mde, return to Step 5 and repeat
procedure.)

Adj ust the DC power supply voltage to 7.0 Vdc (+50 nV).
Store this A/D value into nenory by pressing the +10 dB
Range Extender Button. The display wll monentarily display
L2 i ndicating proper storage of data into nenory.

Adj ust DC power supply to 7.5 Vdc. Place all Dip Switch S2
positions to OFF, and place Cal/Norm Switch S6 to the Nornal
Mbde position,

Slowly decrease the DC power supply voltage until the LOWV
BAT indicator is displayed. This should occur between 7.25
and 7.35 Vdc. Conti nue decreasing the input voltage. The
di splay should blank at 6.95 to 7.05 Vdc. NOTE: To cl ear

the LOWBATIindication the unit nust be returned to full

power and the power switch toggled.

conpleting calibration and verification checks renove the

power supply and sinmulated battery input circuit and proceed with
calibration of transducers.
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4.9.5 ATTENUATOR MAXI MUM QUTPUT LEVEL CALI BRATI ON (D4)

NOTE: |If Default Data is |oaded,this procedure nust be
performed before calibration of earphones.

TEST DISCRI PT1 ON

If the Mcroprocessor of the GSI 17 has been replaced or a major
calibration data | oss has occurred the Attenuator Mxinum out put
| evel nust be calibrated. Wen performng this calibration, the
operator wll neasure the output Ilevel on the connector
(i nportant -unloaded) of the currently selected transducer and
adj ust the attenuator position until correct output voltage is
measured. The calibration data is then stored and the process is
repeated for all remaining stinuli. The stimuli may be
calibrated in an?/ order, but all nust be calibrated. Originally
all output levels were adjusted to 2.5 vrns +.15 vrns for each
frequency. The newer GS|I 17's have specific maxi mum out put
| evel s for calibration. Serial nunbers and output |evels are
outlined bel ow.

NOTE : When performng this procedure, output nust be unl oaded
(no phone plugged in).

SERI AL NUMBERS LESS THAN 1230 (EXCLUDI NG 1068, 1175r AND 1212)

Al frequencies 2.5 vrns (+.15 vrmns)

SERI AL NUVMBERS GREATER THAN 1230 (I NCLUDI NG 1230, 1068, _1175, AND 1212) _

Frequency (Hz) Vol tage (rns) (+.5 dB)
125 2.30
250 2.30
500 2.15
750 1.90

1K 2.50
2 K 2.50
3 K 2.50
4 K 2.50
6 K 2.50
8 K 2.50
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TEST INTIALI ZATI ON

When  switched into the attenuator maximum  output | evel
calibration the instrunment will be initialized as follows:

Tone Type = Current Selection
Frequency = Current Selection
Stimulus Mix = Gscillator Position
Channel = COFF

Attenuator Position = 255

+10 dB Pad = Qut

Transducer Routing = Current Selection
HL Display = Diééal ays "D4" for 2 seconds and then "255"
Response LED = OFF

Stimulus On LED = OFF

Low Battery Se%:ment = Qurrent State
"+ Segnment = F

TONE TYPE SW TCH

This switch selects the tone type. The calibration would
normal |y be perfornmed with Steady sélected.

SWTCH ROUTING

This switch selects the transducer.

FREQUENCY SELECTOR

This knob selects the stimulus to be calibrated. Its operation
is the sanme as in the Normal Mode.

PRESENT BAR

The Present Bar controls the presentation of the stimulus. 't

operates in a push OVpush OFF manner so, if it is operated
(pressed and rel eased) when the stimulus is OFF the stimulus wll
be presented and will remain ON until the Present Bar is operated
a second tine. The +10 dB pad will not be affected by turning
the stinulus ON or OFF.

HL SELECTOR

This knob is used to directly set the attenuator position. The

position is adjusted by +0.5 dB (1 step) for each clockwi se step

of the knob and by -0.5 dB for each counter clockw se step of the

knob. The allowable range of the attenuator position wll be

from O to 255. Wen either of these limts are reached the

?}teﬂugtor position will not change and the HL display will be
ashed.
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EXTENDED RANGE PUSHBUTTON (+10 dB PAD)

This pushbutton is used to store the calibration data in the
EEPROM After the calibration data is stored the EEPROM checksum

will be updated. If the calibration data can not be stored
properly after 3 attenpts, the word "CAL" will be flashed on the
HL and then the previously displayed val ue restored. If this
errorl_occurs the calibration may still be continued for other
stinuli

SW TCH RESRPONSE

This switch is not used during the attenuator naxinum output
| evel calibration and all operations will be ignored.

HL - DI-SRLAY
This display is used to display the attenuator position in the
I

i
range of 0 to 255 as selected by the HL selector. It wll be
displayed in a right justified, integer format on digits 1, 2 and

LED RESPONSE

This LED is used to indicate the correct storage of calibration
data in the EEPROM when the Extended Range Pushbutton is
oper at ed. This LED is normally OFF and will be turned ON for 2
seconds after the calibration data has been stored and wverified
If the data is not stored correctly, the LED will remain OFF and
the word "CAL" will be flashed on the HL display and then the
previously displayed value will be restored.

STI MULUS ON LED

This LED is used to indicate stinulus presentation. The LED is
OFF when the stinmulus is not being presented and on when it is
bei ng presented.

LON BATTERY SEGVENT

This LCD segnent indicates a |low battery voltage condition
"+ SEGVENT

This LCD segnment will be OFF to indicate that the position of the
+10 dB pad is out.
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SECTION 5

I G D R U O B M R T A R R T T R MRS SR
Disassembly

R R 5 0 VR T L R I R R T L R N T S TR R R

Before proceeding with any disassembly, ensure that the power
is disconnected from the instrument.
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Figure 5-1: DISASSEMBLY
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CAUTI ON: STATI C SENSI Tl VE DEVI CES -
USE PROPER PRECAUTI ONS WHEN HANDLI NG AND SERVI CI NG

5.1 DI SASSEMBLY | NSTRUCTI ONS

a.

1.

Di sconnect GSI 17 from power. (Battery Pack and/or Power

Modul e) .

D sconnect and set aside all accessories.

Renmove 2 round control knobs, Item 1.

Renmove 3 slide switch caps, Item 2.
G ose top cover, ltem 3.
Turn instrument over onto its side.

Open top cover.

Remove 2 screws, Item5, from bottom of

Set instrunent down.

I nstrunent.

Renove 2 screws, Item 6, at back of front panel.

Lift front panel and printed circuit board, Items 7 and 8,

away from bottom case, Item 4.

Renmove screw, Item9, in back of printed circuit board.

5.2 PARTS NUMBERS

| TEM
NUMBER DESCRI PTI ON
1 HL & Frequency Knobs
2 Slide Switch Caps (Power, L/R
Tone Type)

3 Top Cover (bl ank/no | abel s?

4 Bott om Case (bl ank/no | abels)
5 #6 Screws

6 #6 Screws

7 Front Panel (blank/no |abels)
8 Printed CGrcuit Board

9 #6 Screws

10 Front Panel Label

11 Frequency D al

12 Handswi t ch
13 Power Modul e

14 Back Pack

15 Headset Assenbly, TDH 39P, 50 ohns
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PART NUMBER

1717-7006 & (5220-0101)
1717- 7007

1717-7002

1717-7001

7044-0037

7044-0037

1717-7000

1717-4700

7044-0037

1717- 0401

1717-7003 & (1717-0402)

7874-0156
see Power Modul e Sec.g
see Battery Opt. Sec.

8000- 0175




5.3 ACCESSORIES & REPLACEMENT PARTS

Earphone, TDH 39P, 50 ohns 8000- 0046 (1 ea)
Ear phone Cushion, Type MX-41/AR 8000- 0143 (1 ea)
Headband 8000- 0142
Phone Cord Assenbly (L and R 4204- 0147
Headphone Audi ocups 8000- 0155
Patch Cord, 2 Cond. 4204- 0505
Audi ogram Form 1 pad of 50 1717- 9600
I nstruction Manual 1717-0100
Servi ce Manual 1717-0110
Repl acenent N Cad Pack 8410- 0060
Label, Consult. Manual & 1717- 0425
Label, H L. Recess A 1717- 0426
Label , Cover _ gg(l)ME:'II:IZR 1717- 0410
8000-0220
Label , Power /N 2vec 1717- 0415
Label , 601- CLASSB2 (O] 'R 1717-0420
Label Adj ust ment Av 1717- 0430
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SECTION &

Troubleshooting
”

6.1 TROUBLESHOOTING USING THE HARDWARE DIAGNOSTIC MODE (DO)

This mode is wvery useful for troubleshooting purposes because it
allows control of all blocks of clrculitry dndependent ot
calibration data.

Diagnostic Mode DO is selected by placing Dip Switch #1 to the
"ON" position, Dip Switches 2, 3 and 4 to the "OFF" position, and
then selecting Cal Mocde wvia the Cal Kormal Meode Switch. When the
Cal/Norm switch is placed in the cal position the display will
momentarily display DO, then the display will update to the
current DAC wvalue, The defanlt velue for DAC is 255 and ifs
overall range is from 0 to 255.

The DAC wvalue is changed by rotating the HL knob clockwise or

counterclockwise., This value corresponds to a particular output
level used to drive the Voltage Control Attenuator (VCA).
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F2 F3

Figure 6-1: DIAGNCOSTIC MODE CONTROLS AND FUNCTIONS
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DI A Tl = I

Function controls for the Diagnostic Mdde DO are as foll ows:

F1- Power Switch

F2 - L/'R Routing Switch

F3 - Tone Type Switch

F4 - HL Knob

F5 - +10 dB Range Extender

F6 - Present Bar

F6A - Stinmulus on LED

F7 - Response Switch LED

F8 - Frequency Selector

Same as Nornmal Operating Mde -
active at all times.

This 3 position switch is active at
all times in the Diagnostic Mde.
Left Position - Qutput is not routed
to either amplifier. Bot h
anplifiers are disabled.

Right Position - Qutput is routed to
the left anplifier.

Center Position - Qutput is routed
to the right anplifier.

Same as Nornmal Operating Mde -
active at all times.

The HL knob is used to control the
DAC level while the display
i ndicates the current DAC |evel.
The DAC level range of 0 to 255
along with the +10 dB range extender
all ows the operator to check the

full range of the attenuator. Al
voltages in the troubleshooting
section will be referenced to a

specific DAC | evel.

Active at all tinmes this Push
ON Push OFF selection allows the
operator to change the state of the
10 dB range extender. (+) indicator
of LCD indicates the Range Extender
is active.

Active at all tinmes this Push
OV Push OFF selection allows the
operator to turn the channel OFF and
ON. The channel OFF/ ON is
acconpl i shed using the attenuator.
It is inmportant to note that the
latch is updated continuously when
the Present Bar is ON otherw se the
latch is updated only when the tone
is presented.

Same as Nornmal Operating Mde -
indicates ON or OFF state of the
Present Bar.

In the Diagnostic Mde the
handswitch is used to ENABLE/ DI SABLE
the Tone Gscillator. This is
beneficial when neasuring signal to
noise. The LED indicates the status
of the Tone Gscillator.

Active at all tinmes - sane as Normal
Mode.

NOTE: Refer to Calibration Mdde for nore in-depth description of
control functions (Cal/Norm Switch, Dip Switches, etc).
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6.2 OUTPUT RELATED TROUBLESHOOTI NG SYMPTOVB

Synpt om Possi bl e Sol uti on(s)
Qutput failures Ear phone Cord, Earphone, Patch
Cord/ Jack Panel - If applicable,

Amplifier, Qutput Routing, Anmp
Enabl e/ Di sable, L/R Sw tc%, Anp
Latch/ Control Circuit.

GENERAL APPROACH TO FAULT 1 SOLATI ON

|f the loss of output is isolated to only one of the earphones

then try exchanging the earphone assenblies. ~ Plug the |eft
earphone”into the right earphone jack and the right earphone into
the left earphone jack. [If the problemshifts to the opposite
earphone, then the problemis internal to the Audioneter. " |f the
problem remains wth the original earphone, then the earphone
assembly is at fault. [If the earphone assenbly is found to be
defective, first check the set screws and assure that they are
tightened securely. If the screws are |oose a problemsimlar to
this would result. If the screws are secure try exchanging the
| eft and ri?ht_earphone cords, assure that the earphone serial
numbers are legible, if not mark the earphones accordingly. The
earphones are calibrated specifically to the left and right
amplifiers. If the problem shifts to the opposite earphone then
the phone «cord is defective. [If the problemremains with the

original earphone then the earphone is defective.
CIRCU T ANALYSIS FAULT 1 SOLATI ON

Refer to Audioneter Board Schemmtic #3, Section 8.

AT-I-EN UATOR ouTPLT -
Veasmmmmd  OLTPLT ROLTING L AMP Ly LJP:((,)NC
V200 0403y |u402(R) uao! w
NN
LATCH, AMP |4 L AMP
b}
MPS‘;C&SSOR CONTROL R RIJENABLE[DISABLE
us07 040 3(L) v402(R)

._>i R AMP ‘_>R PHONE
w400 JACK

Figure 6-2: BLOCK DI AGRAM OF AMPLI FIER SI GNAL FLOW
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6.3 LEFT OR RI GHT AMPLI FI ER TROUBLESHOOTI NG SYMPTOVS
(Refer to Figure 6-2: BLOCK DI AGRAM OF AMPLIFIER SI GNAL FLOW

ALL VOLTAGES MEASURED WTH THE CHANNELLOWGR R SELECTED
ACCORDI NGLY, 1 kHz FREQUENCY, OUTPUT LOADED.

Check for signal presence/absences at the anplifier output pin
W00 pin 5 - R ght
WOl pin 5 - Left

This should be an undistorted sinewave of approxi mately 80 mvRMS.
Rermovi ng the earphone (load) should cause the output |evel to
increase significantly.

If the signal is present here, but not at the earphone it is
possible that the phone #'ack is at fault or an artwrk etch
connection is mssing. Perform point-to-point connection checks
as necessary. If the signal is not present here, check the
anplifier input pin

W00 pin 3 - Right

U401 pin 3 - Lert

This input Ilevel should be an wundistorted sirmrewave of
approxi mately 80 mvRMS. If the input signal is present here but
not present at the anplifier output pin then the amplifier may be
defective. First check the anplifier enable |ine

W00 pin 1 - Right

U401 pin 1 - Left
for a logic O (-5 Vdc). A logic 1 (+5 Vdc? di sables the
anplifier for _rrutln% or to conserve power. If a Jlogic O is
present then verify that the +5 Vdc and -5 Vdc power supﬁlies are
present. If anplifier enable Iine and power supplies check out
okay, the anplifier is nost |ikely defective.

If alogic O (-5 Vdc) is not present at the anplifier enable Iline
t hen check

Us07 pin 16 - Ri ght

U07 pin 19 -~ Left
for alogic 1 (+5 Vdc). If alogic 1 is present then U402 Ri ght
or U403 Left could be defective. Check the power supply lines
accordi ngly.

NOTE: The U507 |atch output may be | oaded by a defective W02 or
W 03. Renove U402 or U403 respectfully, then recheck the control
lines U507 pins 16 and 19. If these voltages are now correct
then W02 or U403 is defective. This type of error occurs quite
frequently with CMOS
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Figure 6-3: BLOCK DI AGRAM OF ATTENUATOR S| GNAL FLOW

6.4 ATTENUATOR TROUBLESHOOTI NG HI NTS
(Refer to Figure 6-3: BLOCK DI AGRAM OF ATTENUATOR SI GNAL FLOW

Non linearity, no output, large shifts in output |evel.

The VCA (U301) output is controlled by a dc voltage produced by
the D)A converter (U303) The input to the A converter is
controlled by the processor via the |atch (U501E/ |f the output

fromthe attenuator circuit is not present at the output routing
circuit check the follow ng.

NOTE: Cal i bration data is used to update the latch circuit.
Assure that the calibration data is appropriate or select
Di agnostic Mdde DO

I n Diagnostic Mbde DO the display will indicate a DAC val ue of
255 all bits at the latch output should equal +5 Vdc and the
attenuator should be at max attenuation. Turning the HL knob
cl ockwi se  should cause the DAC value to decrease and the out put
level to increase. At a DAC value of 0 the latch outputs should
all  be low and the output should be at m ni num
attenuat i on/ maxi mum 8@ n. (The latch is updated continuously
when the Tone Bar is otherwise the latch is updated only when
the tone is presented).
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Use the following table to check various circuit voltages for
proper |evel.

Table 6-1: ATTENUATOR CIRCU T TEST CHECK

NOTE: Vol tage nmeasurenents with DAC value of 0, 1 kHz Frequency
and Tone Steady.

Measur enent Location Expected Voltage
Junction R314 & R316 (R Side) - Osc. out .2 VRVB
U303 Pin 15 - DAC Vol tage Reference 3.35 \Wdc
Tone OFF ON _
U303 Pins 4 thru 11 +5 Vdc 0 Wdc
U302 Pin 7 -3.4 Vdc 0 Wdc
U300 Pin 7 + .5 Vdc -.15 \Wdc
U300 Pin 1 , 0 VRVB 1.2 VRVB
Junction R313 & R311 (R Side) -3.4 Vdc 0 Vdc
10 dB Range Extender Check
Pad QUT Pad In
U300 Pin 1 DAC = 0 1.2 VRVB * 3.5 VR\VB
DAC = 10 .7 VRVB 2.1 VRMVB
* Sine Wave should have "clipping" evident on negative and
positive sl opes. I ncreasi ng DAC value to 5, 6, or 7 should

decrease output level and elimnate clipping.
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6.5 OSCILLATOR TROUBLESHOOTI NG HI NTS

As a rule the only test equipnent carried by service
representatives is a Digital Volt Meter (DVM. The oscillator
circuitry is generally difficult, if not I mpossible to
troubl eshoot in the field using a DVM  Various power supply pins
may be checked at specific ICs on the oscillator «circuit and
out put pins may be checked for "relative" output level. In this
instance relative refers to an estinmated voltage outﬁut dependent
on the frequency selected and the speed at which the DVMs
circuitry neasures its input signal. Generally when neasuring a
0 Vdc to 5 Vdc square wave with a 50/50 duty cycle the dc voltage
shoul d nmeasure 2.5 Vdc. A neasurenent of >4 Vdc or<l Vdc would
i ndicate steady state output. Likewi se an ac RVB neasurenent of
2.5 VRS would be normal and an ac reading of 0 V would indicate
steady state. This type of information allows us to check for
the presence or absence of signal flow Using this information
can sonetines point to open connections, defective anplifiers and
swi tches, or other hardware failures.

The nost effective way to troubl eshoot the oscillator is with an
osci | | oscope. The ocsilloscope enabl es visualization of the
si newave or square wave. Distortion or frequency errors becone
obvious and signal |evel may be observed at the same tine.

The oscillator circuit is |located on the Analog Board Schematic
#1. The oscillator output is routed to the attenuator circuitry
via the Filter Miltiplexer (U 200). The Filter Miltiplexer
routes the appropriate signal to the input of the attenuator
circuit. This signal is either the oscillator output Band Pass
filtered (BP), Low Pass filtered (LP), or a test signal input.
The antialliasing filters round the edges of the square wave
clock input prior to filtering.

If the oscillator circuit is non-functional verify that the square
wave clock signal is present at U511 - pin 10. This is a 05 Vdc
(2.5 VRV5) square wave which should be the sane frequency as
indicated on the front panel. The output of the antialliasing
filter U203 pin - 7 should be a square wave with rounded edges
and its voltage swing should be approximtely -3.5 Vto +3.5 Vdc
(2.5 VRV5). The output of the Swtched Capacitor filter should
be a clean undistorted sinewave with a voltage swing of -5 Vdc to
+5 Vdc (2.5 VR\WS).

6. 6 TROUBLESHOOTI NG THE PROCESSOR (U503)

There are sone processor related problens that can be repaired in
the field. The processor on the audi ometer board is a nulti-
combi nati on devi ce. It has its own internal EEPROM DA
converter, RAM watch dog circuitry, Priority Interrupt function,
and a free running tiner. Processor errors are generally
associ ated as | ock-ups. Lock-ups occur for various reasons. A
shorted or |oaded address or data line will stop the processors
execution process, the result is a 'lock-up'. When this occurs
the processor will generally continue to strobe the address and
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data |ines. In this instance probe these lines wth an
osci |l oscope and | ook for any address or data lines that are in-
active (no data or periodic state transition). If an in-active
line is found the processor may be at fault but the problemis
most |ikely a bad port or latch sonewhere on the bus. This type
of hardware failure generally requires replacenent of the
Audi oneter Board, as this is probably the nost cost effective way
to resolve this type of problem

A lock-up may also occur as the result of a defective EPROM
(U505). This EPROM contains all the instructions for the
processor to execute. If there are no instructions the processor
may pause or get "LOST". This type of failure very seldom occurs
as these EPROMG are very stable devices.

Wien a new processor is installed into the audi oneter board it
may Iock-ug. There are internal system configuration registers
that nmust be |oaded by shorting JP1L pins 1 and 2 (Mbde B pin 2 of
the processor to ground) prior to power-up. After power-up wait
for a period of (2 or 3 seconds) then power the unit down and

renove the junper. The operator/technician should then | oad
default data and performself calibration (refer to Section 4,
Cal i bration). It is inportant to note that this problemcould

also occur if a data error was present in the EEPROM portion of
t he processor.

6. 7 PONER SUPPLY RELATED PROBLEMS

The GSI 17 is powered by battery or by the Power Mdule (Battery
El i m nator/AC Adapter&. Wien a power supply is suspected to be
defective, first check the power source. Have the batteries been
repl aced? Wre the batteries new? Dated? |s the power
elimnator functioning properly? |s there 13 V present at the
connector which attaches to the GSI 17?7 \Wen these questions
have been answered then proceed with troubl eshooting on the
Audi onet er Boar d. Check for the presence of 7 Vdc to 13 Vdc at
the positive termnal of Cl01 (use TP100 for ground reference).
Check the positive termnal of Cl100 for +5 Vdc. Check the
negative termnal of 03 for -5 Vdc.

NOTE: | f any power supply voltage is incorrect the problem may
be the result of a short or |oad sonewhere on the |ine.

It is best to try lifting the regulator output pin and neasure
the lifted pin prior to replacin? t he device. |f the regulator
output is correct with the pin Tifted, check the power supply
capacitors for |ow inpedance or a shorted device.

If the operating life of the batteries appears dimnished,the |ow
battery i1 ndicator nmay be inproperly calibrated or the GSI 17 is
drawi ng excessive current. Refer to Section 4, Calibration, for
the battery calibration procedure.
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The current draw of the GSI 17 can be checked by connecting an
ammeter in place of the power swtch. The current draw in the
active node should be less than 75 nma. In the sleep node the
current draw should be reduced to approximtely 16 ma.

6.8 TROUBLESHOOTI NG THE DI SPLAY

Refer to the Calibration Mde, Section 4, for nmethod of entry
into the Display D agnostic Mde (D2).

The LCD Display is relatively easy to troubl eshoot. The driver
for the Display (U01) sources each segnment with a square wave of
approximately 36 Hz (28 ns) with a 50/50 duty cycle. Al |

segnments of the LCD have a common connection via BP1 and BP2.

This Back Plane (BP) is driven continuously with a 36 Hz square
the same frequency that the segnents are driven at. For the
segments to be illumnated (black) they nust be driven with a
square wave which is 180° out of phase rélative to the Back Plane
square wave. Any segnents which are not going to be illum nated
are driven with a square wave that is 0“ or in phase with the
Back Plane. \Wen the two signals present at the LCD segnent are
in phase there is no potential across the segnent and the segment

is OFF. Wien the two signals are out of phase there is 5V
potential present a all times and the segnent is ON. CGeneral |y,

If a segnent is mssing an AC nmeter can be used to check for

proper phase relative to the Back Plane. An AC neasurenent of 5
V would indicate the signals are out of phase and that the
segnments should be illum nated. An ac neasurenent of 0 V woul d
indicate that the signals are in phase. An ac neasurenent
relative to ground should indicate 2.5 VRVS. This woul d indicate
t he presence of a square wave. A dc neasurenent of 0 Vdc or 5
Vdc woul d indicate steady state or a possi bl e open connection.

Wth this information it should be relatively easy to establish
if the driver or LCD segnent is at fault.

6.9 SWTCH RELATED FAI LURES

Refer to the Calibration Mde, Section 4, for nmethod of entry
into Pushbutton Diagnostic Mde (p1). The Pushbutton Diagnostic
test can be used in troubleshooting all the front panel swtches
and dip switches independent of their Normal Mde functions. It
sﬁ?uld be relatively easy to isolate switch failures using this
nmode.
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6. 10 ERROR MESSAGES

The GSI 17 will display a Diagnostic Error Mssage should a
condition exist which may cause incorrect or unreliable operation
of the instrument. | f an error is detected normal operation of
the instrunment will be aborted and the instrunment will stop
operating. The condition of the error will be indicated to the
operator by displaying an abort cede on digit 1,2, and 3 of the
HL Display. The error message will be displayed in the format of
"Exx" where xx is a 2 digit abort nunber to identify the type of

abort.

Wien a systemerror occurs which causes the instrument to halt
operation, the following wll occur:

1. If the channel i s "ON' it will be turned OFF

2. Al'l transducers will be disconnected fromthe channel.

3. The Watch Dog (COP) timer and clock nonitor will be
di sabl ed.

A The HL dispiay will display the error code.

5. The CPU will be put into a state which will halt its
operation and not allow it to resunme unless the power is

cycl ed.

The systemerror conditions to be tested for and their codes are
as foll ows:

Error Code Pr obabl e Cause and Sol ution

EO01 EPROM FAI LURE - Indicates the EPROM checksum was in
error at power up. I f not recoverable replace
U505 then U503 If the problemis not resolved by
replacing Us050or U503 then check for Buss | oading,
open traces, or shorted traces between U505 and

U503.

E02 RAM FAI LURE - |f not recoverabl e replace U503

EO03 WATCH DOG TI MER ERROR - If not recoverable replace
U503

E04 CPU CLOCK FAILURE -1f not recoverable replace
U503.

E05 UNDEFI NED | NTERRUPT ERROR -I1f not recoverable
repl ace U503 then U505

E06 OPCCDE TRAP ERROR ~ If not recoverabl e replace U503
t hen U505.
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Error Code
E07

EO08

EO09

E10

Ell

El 2

E20

E21

E22

E23

E24

E25

Probabl e Cause and Sol ution

| NVALI D TONE SWTCH SETTING - If not recoverabl e
replace S5 then U503.

INVALID FREQUENCY SWTCH SETTING - If not
recoverabl e replace RE2 then U503.

| N\VALI D ROUTI NG SWTCH SETTING - If not recoverable
replace S4 then U503.

UNDEFI NED KEY CODE ERROR - This error may occur
wth the failure of any front panel control. If
not recoverable replace W03 then U505.

CONFI GURATI ON REG STER ERROR - The processors
internal registers are not properly configured.
Wth the power switch OFF install a tenporary
junper wire (short) across JP1 pins 1 and 2. Then
pl ace the power swtch in the ON position and wait
for approximtely 10 seconds. The processor's
regi sters should now be properly configured.
Return the power switch to the OFF position and
renove the junper wre. If the problem still
exi sts replace the processor U503 and repeat the
above procedure.

LOW VOLTAGE ERROR - Battery Low Shut Down
adjustnment is not set to within the acceptable
range. If not recoverable performBattery Low Shut
Down Calibration (Calibration Section 4.9.4). If
the problem still exists replace U503 and repeat

procedure.

CALI BRATI ON DATA READ ERROR - If not recoverabl e
replace U503. NOTE: Re-cal may clear.

HL LIMT EXCEEDED - |f not recoverable repl ace
U503. NOTE: Re-cal may clear.

| N\VALI D EXTENDED RANGE SELECTION - If not
recoverable the problem may be related to U509,

U506, U508 or U503.

CAL| BRATI ON DATA WRI TE ERROR - Shoul d occur only in
the Calibration Mode. If failure is not
recoverabl e replace U503.

| N\VALI D PRESENT BAR DUE TO CALI BRATI ON ERROR -
Shoul d occur only in the Calibration Mde. | f not
recoverabl e replace U503.

ERROR PERTAINS TO FACTORY CALI BRATION PORT -1f not
recoverabl e replace U503.
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Error Code
E26

E27

E28 & E29

E31

E32

E33

E34

E35

E36

E37

E38

E39

Pr obabl e Cause and Sol ution

EEPROM CHECKSUM ERRCR - Data in the Mrror Menory

is in error. If not recoverable perform
cal i brati on. If the problemis not resolved by
calibration replace Us03.

EPROM TO EEPROM DATA LOAD ERROR - If not

recoverabl e replace W03 then Us05.

CALI BRATI ON TYPE READ ERROR - Shoul d occur only
upon entr?/ to Calibration Mde. | f not recoverable
the problem may be related to S2, S6, U509, U508,
U506, or U503.

BATTERY SHUT DOMWN LEVEL READ ERROR - I|f not
recoverable perform Battery Low Shut Down

Calibration (Calibration Section 4.9.4). If the
probl em persists replace U03.
BATTERY WARNING LEVEL READ ERROR - I|f not

recoverable perform Battery Low Shut Down
Calibration (Calibration Section 4.9.4). If
probl em persists replace Us03.

STACK OVERFLOW ERROR -~ Should always be
recover abl e. If the error persists replace Us03 or
Us05.

BAD PO NTER TO EEPROM RQUTI NES ~ |If not recoverable
repl ace Us05 then U503.

| N\VALI D KEY CODE ERROR - If not recoverabl e replace
U505 t hen U503.

| NVALI D KEY SOURCE ERROR - I|If not recoverable
repl ace Us05 then Us03.

| NVALI D QUEUE PO NTER ERRCR - | f not recoverabl e
repl ace Us05 then U503.

BATTERY VALUE OQUT OF RANGE - If not recoverable
perform Battery Low Shut Down Calibration
(Calibration Section 4.9.4). I f problem persists
repl ace U503.

ERROR PERTAINS TO FACTORY CALI BRATI ON PORT - |f not
recoverabl e repl ace
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SECTION 7

Block Diagram
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7.1 ANALOG CIRCU T

A square wave at the desired frequency is generated by a tiner
internal to the microprocessor. This square wave is_aPpI ied to
the input of switched capacitor filters for snoothing into a sine
vave. The filter section is programmed as Low Pass for all
frequencies except 8 KHz where it Is configured for Band Pass.
Since there are two filter output configurations, a multiplexer
(switch) is used to route the sine wave to the attenuator bl ock.

The attenuator is a voltage controlled anplifier set to .5 dB
resolution by an 8 bit Digital to Analog Converter (DAC). The
DAC, which is processor driven, controls the attenuator in the
Normal Mode at a resolution of 5.0 dB.  The .5 dB resolution is
used only for calibration purposes in the Calibration Mde. The
total dynamic range of the attenuator is 112 dB. This range is
required to provide the Nornmal Mbde HL range as well as the
overhead dB range required for calibration per frequency.

Following the attenuator is a =10 dB range extension bl ock.
Range extension is acconplished by increasing the gain of the OP-
Anp, Which is sourced by the attenuator, by 10 dB.

The range extender circuit applies the pure tone sine wave to the
i nput of the output routing switches. The switches gppl t he
signal to either the left or right power anplifier, hO\RAgvgr, it
is never applied to both simultaneously. The left and right
power anplifiers, in turn, drive the left and right earphones.

7.2 DATAL CRCUT

The heart of the digital «circuitry is a M  68HCI1AL
mcroconputer.  This CPU was chosen for its flexibility and |ow
ower consunption. Functions available fromthe device are (5) 8
it programmable I/O ports, an 8 bit analog to digital converter
A'D), 8 K Bytes of ROM 256 Bytes of RAM 512 Bytes of EEPROM

unter/Tinmer, and Serial Port Interface. As a result, there are

very few external support devices required. |If there is an
external EPROM (32 K Bytes), a progranmabl e timer, and
m scel | aneous decodes, line nultiplex, etc.

The CPU executes the commands stored in ROM and EPROM These
instructions are the result of a front panel command in
conjunction wth |ook-up tables, and such, for applying the
pertinent calibration data for the selected paranet grg/ Such
parameters could be: HL calibration for a specific frequency,
clock frequencies for the switched capacitor filters, display
instructions, or as sinple as an OV OFF command to a CMOS switch.

In summary, the digital circuitry inthe GSI 17 controls the

analog and display circuitry in such a manner that the front
panel selections are processed and acted upon accordingly.
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SECTION 8
o e

Audiometer Module (1717-4700)
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8.1 GENERAL NOTES

a. The Audioneter Board is a self-contained audionetric nodul e.
If the board is changed, the headphones mnust be cali brated
to the board.

b. If during the calibration process, default data is |oaded
then diagnostic node D5 procedure nust be perfornmed (see
Section 4, Calibration of this manual).

c. If the mcro controller or audioneter board is changed then
default data, and Di agnostic Mde D5 procedure nust be
per f or ned.

8.2 M CROCOMPUTER (U503)

The MC68HCL1IAL is an 8 bit MCU with sophisticated on-chip
peripheral capabilities. In the GSI 17's application it operates
at a nomnal 1 Miz bus speed. The HCMOS technol ogy used conbi nes
smal l er size and higher speeds with the | ow power and high noise
i munity of CMOS. On-chip menory includes 512 bytes of
el ectrically erasable programmabl e ROM (EEPROM) and 256 bytes of
_ranldog’raccess menory (RAM. The on-chip peripheral functions
i ncl ude:

I

Ei ght channel analog to digital (A/D) converter with eight
bit resolution of which two channels (PE6 and PE7) are used
to nonitor battery functions.

Free-running tiner system that has three input capture
lines. Two lines (PAO and PAl) are used to decode HL
direction and amount of change on an edge triggered basis.
The third input capture line (PA2) is used to detect |eft
vs. right output selection.

Areal time interrupt function (XIRQ which is used by the
Present Bar for immediate processing of a "Present” comrmand.

Self-monitoring circuitry is included on-chip to protect
agai nst system errors. This "conputer operati n? proper|y"
(COP) watch dog system protects against software tailures.

The internal 512 byte EEPROM contains data for the A/D converter
relative to the "LO BAT" (Low Battery) threshold and "DEAD BAT"
or battery level below usable |evel threshold. Also stored in
the EEPROM are all calibration HL, SPL and attenuator data. This
data is stored wth a triple redundancy technique. In this
met hod each calibration point per frequency is stored 3 tines,
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once in each of 3 different blocks wthin the EEPROM When a
calibration point is requested, the appropriate location in each
of the three blocks is read and decoded. For the data to be
valid the value from2 of the 3 blocks nust natch. If a
calibration error is detected, the frequency and transducer which
woul d use the data will not be available for testing by virtue of
the channel being forced off. The instrument will continue to
function for all conbinations of frequencies and transducers
whi ch have valid calibration data. This nenory retains its data
even when power is not applied to the device.

The internal 256 bytes of RAM is used in a "scratch-pad"

capacity. It's used as a tenporary storage nedium for such
functions as adding HL dial to transducer RTL for a given output
setting. This nmenory can only retain data when it has power
applied to it.

8.3 EPROM U505)

The 32 K byte by 8 bit EPROM contains the operating instructions
for the GSI 17. The mcroconputer fetches data from the EPROM
and executes the instructions accordingly. The instructions for
the Normal calibration and diagnostic nodes are contained in this
menory. EPROM is non-volatile menory, nmeaning that data storage
Is not |ost when power is renmoved fromthe device.

8.4 TIMER (U511)

There is a programmable timer chip which is used for 3 different
functions via 3 programmable outputs. One output is the square
wave (SQN'N) which ultimately gets filtered into the pure tone
used for presentation into the earphones. A second output is the
cl ock (SCFCLK) for setting the switched capacitor filter 3 dB
poi nts. These first two outputs (SQNN, SCFCLK) have variable
output frequenci es dependent upon the front panel frequency

selected.  The third output is a set pulse train which sends a
ne?atlve-gm ng .2 used pul se every 2 msec to the CPU.  These
pul ses are used as an interrupt for the processor so that it can

update the COP circuit and performthe polling of the status of
the controls not previously mentioned.

8.5 POLLED CONTROLS

The mgjority of controls are read via a polling technique. That
is, the CPUreads the status of each key/control at pre-
determned rates of time. The polling in the GSI 17 takes place
at arate of 12 nsec. Every 12 msec a control is "looked at" for
status, then if that control is determined to be in the same
status 12 nsec later, it is acted upon. Therefore it can be
stated that the following controls are polled and all owed a de-
bounce time (settling time) every 12 nsec. The keys/controls are
as follows:

The HL Knob

The Frequency Dial

The =10 dB Extended Range Key
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The Left/Ri ght Control
The FM Pul sed/ St eady Contr ol

The Subj ect
The Cal i bration/ Nor mal

Response Switch

Mbde Swi tch

The Calibration/Di agnostic Mdde Dip Switch(s)

8.6 | NPUT/ QUTPUT (I1/0)

Physi cal
Por t

U503 PORT(A)

U503 PORT(E)

Bi t

0
1

(3 NI

~N o

3
2
1
0

Si gnal

Nane Direction

HL1 I'N
HL2 I'N

LEFT IN

SPARE
SPARE
+10 dB

SRS

SPARE
UNUSED I

FREQL |
FREQY |
|
|

S

FRE
FRE

=z2Z2z2=2 =

PORT DESI GNATI ONS

Description

H1 and HL2 forma 2 bit
code of the HL sel ector

posi tion.

HL2 HL1
Position 1 -1 1
Position 2 - 1 0
Position 3 - 0 0
Position 4 - 0 1

LEFT and UNUSED formthe 2
bit code of the Routing
Switch position.

UNUSED LEFT
Invalid - 0 0
Unused - 0O 1
Right -1 0
Left -1 1
Not Used
Not Used

+10 dB ( Ext ended Range)
Pad control. 0 = Pad Qut
1 =Pad In
(Range
Ext ended)
Not Used

See Bit 2 - LEFT

FREQL- FREQ4 formthe 4 bit
code of the Frequency
Sel ector position.

LSB VBB

SELECT FREQ FREQ4 FREQB FREQ2 FREQL

125 Hz-
250 Hz-
500 Hz-
750 Hz-
1 KHz-
1. 5KHz-
2 KHz-
3 KHz-
4 KHz-
6 KHz-
8 KHz-
Pos. 12-
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Physi cal
Por t

U503 PORT(E)

U503 PORT( D)

U503 PORT( D)

U509

Bi t

4
5

6

NN

Si gnal _ _

Nane D rection
PULSE I N
FM [ N
BAT/ LI NE [ N
BATVOLT I N
RXD [ N
TXD ouT
M SO IN
M SI 0V])
SCK auT
SLEEP auT
N A N A
N A N A
Dl AG I N
SPARE [ N
ALTREF [ N
DEFAULT [N
RANGEX I N
SUBRES [ N
CAL I N
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Description

PULSE and FM formthe 2
bit code of the Tone Type
switch position.

FM PULSE
Invalid -~ O 0
FM -0 1
Pul sed - 1 0
Steady - 1 1

Vol tage Source Status

0=l I'NE Vol t age

| =Battery Voltage
Anal og Battery Voltage
input to the A/'D converter

SCI Recei ved Data
SA Transmtted Data
SPI Input - Not Used
SPI Data to Display Driver
SPI Cock to Display
Driver
Sl eep Mode Status
O=Awnake
1+In Sl eep Mode

Dip Switch #1 - Di ag/ Cal
Mode

O=ON =Enter Di ag Mbdde

| =OFF=Enter Cal Mbde
Dp Switch # -~ Spare
Dip Switch #3 -GSI/ User
SPL

O=ON =User SPL Mode

1=CFF=GSI SPL Mode
Dp Switch #4 - Defaul t
Dat a

O=ON =Load Default Data

1+OFF=Do Not Load Dat a
Ext ended Range Switch
St at us

0=Pressed

1=Rel aesed
Subj ect Response Switch
St at us

0=Pr essed
Cal / Normal Mbde Switch
St at us

O=Cal i bration Mde

| =Nor mal Mbde



Physi cal Si gnal

Por t Bit Nane Direction Description

7 PRESENT [N Present Bar Status
0=Pr essed
1=Rel eased

U507 0 AFI LH QUr  Gscillator Antialiasing

Filter Sel ect

AFI LH 50/100 BP/LP
125 Hz - 0 0 0
250 Hz - 0 0 0
500 Hz - 0 0 0
750 Hz - 0 0 0
1 KHz -1 0 0
1.5KHz - 1 0 0
2 KHz -1 0 0
3 KHz -1 0 0
4 KHz - 1 1 0
6 KHz -1 1 0
8 KHz - 1 1 1

1 50/100 QuT Cscillator O ock Scal e
Sel ect (see AFILH for
States)

2 BP/LP QUT Gscillator Digital Filter
Type Sel ect (see AFILH
for States)

3 EXTI N ouT External | nput MJX control
0=Sel ect ternal |nput.
1=Sel ect Oscil |l ator

4 PRESLED ouT Channel ON LED Control
0=LED OFF
1=LED ON

5 SUBLED QUT  Response LED Contr ol
0=LED OFF
1=LED ON

6 RON QUT R ght Channel Routing
Cont r ol

0=Channel OFF
1=Channel ON

7 LON QUT  Left Channel Routing
Cont r ol

O=Channel COFF
| =Channel ON
U510 0 DACO QuT Att enuat or DAC Level

1 DAC1 QuT Control . 0 ->255

2 DAC2 out

3 DAC3 out

4 DACA out

5 DAC5 out

6 DACG ouT

7 DAC7 out

6
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Si gnal

U511 Ti ner Nane Direction Descri ption

TMRO SQN' N aut 8254 Counter 0 Used for
the Gscillator SWQ N

TMRL SCFCLK ouT G ock. Frequency =
Stimulus Frequency 8254

TVR2 CLKGEN our Counter 1 Used for the

Cscillator Swtched
Capacitor Filter SCFCLK
(see the follow ng table
8254 Counter 2 Used to
Produce the 2 msec Tine-
base.

SWTCHED CAPACI TOR FILTER CONTROLS

Swi t ched
Front Filter Capaci t or Antialiasing
Panel / Cut of f SCFCLK (O ock)  Timer 50/100 AAFIL
Freq Freq Freq Setting State State
125 150. 38 15, 038 266. 00 0 0
250 300. 75 30, 075 133. 00 0 0
500 606. 06 60, 606 66. 00 0 0
750 909. 09 90, 909 44. 00 0 0
1000 1176. 47 117, 647 34.00 0 1
1500 1818. 18 181, 818 22.00 0 1
2000 2500. 00 250, 000 16. 00 0 1
3000 3333. 33 333, 333 12.00 0 1
4000 5000. 00 250, 000 16. 00 1 1
6000 8000. 00 400, 000 10. 00 1 1
8000 8000. 00 400, 000 10. 00 1 1

8.7 DI SPLAY (LCD)

The LCD is a reflective 3-1/2 digit Liquid Crystal D splay. It
Is the largest indicator on the GSI 17, and it is used for a
vari ety of purposes. Sonme purposes are: indication of HL and
possi bl e error nmessages in the Nornmal Mde, along with SPL and
A/ D nunbers in the calibration and D agnostic Mdes. (Refer to
each nmode's functional description for detail).

An LCD segnment is energized only when there is a 5 Volt potenti al
across it. To confirmif a segnent is receiving the appropriate
drive signal, connect CHL of an oscilloscope to the backplane
signal and CH2 to the segnent drive signal. For an "ON' segnent
the signals should be out of phase, therefore applying 5 Volts
across it.
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8.8 QUTPUT ROQUTI NG AND PONER AMPLI FI ERS

Anal og sw tches U402 and W03 are used to route the attenuated,
and possi bly range extended, signal to the left and right power
amplifiers. The CPU reads the status of the front panel
left/right switch and controls the analog sw tches accordingly.

The use of two power anplifiers (U400, W01) as well as the
ability to turn themoff (Pin 1) mnimzed the potential of

cross- channel | eakage. The anplifiers, which can deliver
aﬁproxl mately 1 watt, can be turned off for nminimal current draw
This is a very inportant feature for use under battery power. A

series 130 ohmresistor at their output serves as an attenuator
for both signal and noi se when the 60 ohm phones are connected.

8.9 PONER SUPPLY

The on-board power supplies consist of a +5 Volt regulator, -5

Volt regulator and a voltage converter. The input supply,
whether it be from a battery or a battery elimnator, 1s
approxi mately +7 Vdc. This positive voltage is applied to the
U102, +5 Volt regulator. The positive 5 Volts supplies both the
analog and digital circuits. The unregulated +7 Volts is also
applied to converter U0l where, through its swtched capacitor
circuitry, 1is inverted to -7 Volts. The unregul ated negative

voltage is then applied to the -5 Volt regul ator UL00. Note that
the voltage converter is disabled (shutdown) whenever the sleep
node is entered. This is acconplished via controls sw tched
t hrough U202.

8.10 OsCl LLATOR

The oscillator is conprised of the followwing ICs and their
functions:

U203 - level shifter

U202 - antialiasing filter

U201 - programmabl e switched capacitor filter
U200 - Low Pass/Band Pass sel ector

U203 takes the 0 to 5 Volt sqaure wave (from U511.10) at the
front panel selected frequency and converts it to a +5 V signal.
This signal is then applied to the antialiasing filter. An
antialiasing filter "rounds" the edges of the sine wave to
elimnate high fregeuncy harnonics. Theoutput of this filter is
applied to the input of switched capacitor filter U201. The
switched capacitor filter is programmed via clock frequencies and
the state of the 50/100 line. U201 (from U507 controls can be
found at the end of the I/O port designation listing (see U507).
The switched capacitor filter is set to a Low Pass configuration
for all frequencies except 8 KHz where it is set for Ban Pass.
This filter reduces harnonics and any other noises resulting in
a clean sine wave product.
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8.11 ATTENUATOR AND 10 dB RANGE EXTENDER

The attenuator (U301) is a voltage controlled anplifier.
Al t hough it does have amplification gain, the majority of its
dynam c range is used as an attenuator. The total range of the
attenuator is 112 dB which is adjustable using a variable dc
voltage applied to Pin 3 (EC) of the device. In the nornal
operating node, the attenuator is set to 5 dB resolution. In the
calibration node, however, 0.5 dB resolution is avail able and
made possible by an 8 bit digital-to-analog converter (DAC).

Ear phone calibration is acconplished by storing an HL to SPL
val ue per frequency in a |ook-up table in EEPROM For exanpl e,
at 1 KHz and 80 dB HL the CPU will set the attenuator to a
position which will establish 87 dB SPL in either earphone.
Therefore, it can be stated, that the attenuator for a given
frequency is offset fromthe nomnal indicated H. by a deci bel
value equal to the Reference Threshold Value (RTV) to a
resolution of +0.5 dB.

The anplifier stage (U300) following the attenuator has a
switchable feedback resistor. This stage serves as the +10 dB
range extender circuit used during normal operation. The gain of
the stage is changed by sw tching Resistor 04 in parallel” wth
R303 or grounding R304 at one end (+10 dB position).

8. 12 POTENTI OVETER ADJUSTMENT PROCEDURE
L. LINEARITY ADJUST (R404)

a. Set front panel controls to: 1 KHz, 80 HL, Tone Steady,
Channel ON.

b. Set a reference on Sound Level Meter (SLM with either |eft
or right earphone coupled to it.

c. Reduce HL dial to 60 HL and note reading on SLM

d. Adj ust R404 for a -20 dB change fromthe reference |evel
obtained in step "b".

e. Re-check 80 HL for 20 dB change, readjust R404 as necessary.
1. DI STORTION ADJUST (R403)

NOTE: Tone may be locked "ON' in the Normal Mode by connecting
TP100 to the cathode of CR3.

a. Set front panel controls to: 1 KHz, 90 HL (+10 dB
activated), Tone Steady, Channel ON

b. Connect a distortion analyzer to either left or right phone
output, load with 60 ohnms and sel ect the appropriate output
using the front panel swtch.
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c. Adj ust R403 for mnimum distortion. M ni mum distortion
shoul d be less than 2% (THD).

~— . Check distortion at opposite earphone jack.
NOTE : If distortion at output cannot be adjusted to |ess than
2% renove 60 ohm|oad and recheck. If distortion reduces, power

amplifiers may be at fault, if not, attenuator nay be the cause.
8. 13 SUGGESTED REPAIR PARTS

1717-4700ROT Audi oneter Board Rotating Stock

1717-9610 Parts Kit

Note: The following parts are included in this kit.

Qty GSl_Part Nunber Description
3 7874- 0173 Slide Switch (Power, L/R Tone Type)
1 7874-0172 HL Switch
1 7874-0171 Frequency Switch
1 7874-0175 Cal /' Norm Swi t ch
1 7874-0170 4 Position Dip Switch
1 5437- 1275 LCD
1 1717- 3810 LCD Fi xture
2 4214- 0155 Phone Jacks
1 4204- 0147 Ear phone Cord
1 1717-9610- AS 1717 LCD Installation

Procedure/ Parts Kit
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8.14 AUDI OVETER BQARD PARTS LI ST 1717-2700 (3)

Ref Desi gnati on

Descri pti on

| NTEGRATED CI RCUI TS

U100 I C, Lin., MC79L05, -5V Reg.

U101 | C, LT105A, Volt. Converter/Reg.
U102 | C, Lin., LM931, +5V Reg.

U200 | C, MC14052B, Dual Chan. M tpl x.
U201 | C, MF10, Dual Filter

U202 | C, MC14053B, Tri 2 Chan. Mix/ Denux
U203 | C, LT1013, Dual Qp. Anp.

U300 See U203

U301 | C, DBX2155, VC Anp.

U302 See U203

U303 IC, AD7523, 8 Bit D/ A Conv.

W00 and W01 | C, MC34119, Low Pwr. Audio. Am.
U402 and W403 See U202

U500 | C, MC34064, Undervol tage Sensor
U501 | C, HO438A, Serial LCD Driver
Us03 | C, MC68HCL1Al, 8 Bit McroContr
U504 | C, 74HC00, Quad. 2 Input Nand.
U506 | C, 74HC138, 1 of 8 Decode/ Demux
Us07 | C, 74HC273, Cctal D Flip Flop
U508 | C, 74HC373, Tri State Cctal Latch
Us09 | C, 74HC244, Cctal Buffer/Driver
U510 See U507

Us1l | C, 82C54, Prog. Tiner

DI ODES

CRl and CR2 LED, HLMP-0504, Geen, Square
CR3 Di ode, 1M4151

CR5 See CR3

CR100* D ode, Zener, SAllA

CR101 Di ode, 1N4004

CR102 D ode, 1N5817

CR500 See CR3

RES|I STORS AND POTENTI OVETERS

R100* Res., Film 10 Om 1/4W 1%
R200 Res., Film 10K 1/4W 1%

R201 Res., Film 3.57K, 1/4W 1%
R202 See R200

R203 Res., Film 4.22K 1/4W 1%
R204 See R200

R205 Res., Film 30.1K 1/4W 1%
R206 Res., Film 10.7K, 1/4W 1%
R207 See R200

R208 and R209 Res., Film 6.19K 1/4W 1%
R210 Res., Film 200K, 1/4W 1%
R211 See R200

R300 Res., Film 39.2K 1/4W 1%
*See Section 9, Power Module for update.
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Part No.

5432- 1151
5432- 1152
5432-1150
5431-7027
5432-1091
5431- 7054
5432-1050

5432-1092

5432-7003
5432- 1120

5432- 1117
5433-1020
5431-9017
5431- 3000
5431- 3138
5431- 3273
5431- 3373
5431- 3244

5431-9012

6084- 1206
6082- 1001

6083- 1100

6081- 1002
6084- 1017

6350- 9100
6350- 2100
6350- 1357
6350- 1422

6350- 2301
6350- 2107

6350- 1619
6350- 3200

6350-2392



Ref. Desi gnati on

Descri ption

RESI STORS AND _POTENTI OVETERS

R301
R302
R303
R304
R305
R306
R307
R308
R309
R310
R311
R312
R313
R314
R315
R316
R317
R400 and R401
RA02
RA03
RA04
R500
R501
R502
R503
R504
R505 and R506
R507
R508
R509 and R510
R511
R512
R515 thru R517

RPSCO
RP501
RP502
RP503
RP504
RP505

CAPACI TORS

c 00
C101
C102
C103
C104
C105
C106
C200 and C201

Res., Film 5.23K 1/4W 1%
Res., Film 49.9 Cm 1/4W 1%
Res., Film 20K 1/4W 1%
Res., Film 9.09K, 1/4W 1%
Res., Film 3930 PPM 1.0K 5%
Res., Film 4.02K 1/4W 1%
Res., Film 150 Gm 1/4W 1%
See R302

Res., Film 100 Ohm 1/4W 1%
Res., Film 49.9K 1/4W 1%
Res., Film 27.4K 1/4W 1%
See R303

Res., Film 3.32K 1/4W 1%
Res., Film 1K 1/4W 1%

See R300

See R304

Res., Film 90.9K 1/4W 1 5
Res., Film 130 Chm 1/4W 1%
See R200

Pot., Conp., 50K 20% 25 Turn
Pot., Conp., 1K 10% 25 Turn
See R200

See R314

Res., Film 332 Om 1/4W 1%
See R314

Res., Comp., 47K 5%

See R314

Res., Film 499 Chm 1/4W 1%
Res., Conp., 10M 1/4W 1%
See R310

Res., Film 24.3K 1/4W 1%
See R314

See R502

Res., Network, 47K x 9, +2%
Res., Network, 10K x 9, +2%
See RPSQO

See RP501

See RPSQO

Res., Network, 100K x 8, +2%
Cap., Tant., 47 uF 20% 16V
Cap., Tant., 4.7 uF, 20% 50V
Cap., Cer., 0.1 uF, 20% 50V
Cap., FElect., 4.7 uF, 208, 10V
Cap., Cer., .01 uF, -20% +80%
Cap., Tant., 100 uF, 16V
Cap., Tant., 10 uF, 208, 6v
See Cl104
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Part No.

6350- 1523
6350- 9499
6350- 2200
6350- 1909
6700- 0002
6350- 1402
6350- 0150

6350- 0100
6350- 2499
6350- 2274

6350- 1332
6350- 1100

6350-2909
6350- 0130

6049-0350
6049-0500

6350- 0332

6350-0499
6099- 6105

6350- 2243

6740-1747
6740-1712

6740-1710

4450- 4520
4450- 4990
4400- 3000
4450- 4700
4400- 3003
4450- 4515
4450-5100



Ref . Desi gnation

Descri ption

CAPACI TORS

C202 and C203
C204
C205
C206
C207
C208 thru C210
C211
C300 and C301
C302
C303
C304 and C305
C306
C307 thru C310
C311
C400 thru C403
C404 and C405
C406 and C407
C408 and C409
410
411
C412
C500
C501 thru C503
C505
C506
C507
C508
C510
G511 thru G517
C518
c519

| C SOCKETS

XUs03
XUs505

M SCELLANEQUS

J1

J4 and J5
J7

J8

LCD1

RE1

RE2

s2

S3

S6

See (102
Cap., Cer., .0047 U, 5% 50V
Cap., Cer., .001 uF, 5% 50V

Cap., Cer., .01 uF, 20% 50v
Cap., Cer., 0.047 uF, 5% 50V
See (102

See (205

See Cl102

Cap., Cer., 68 pF, 10% 100V
Cap., Cer., 1.0 uF, +20% -80% 50V
See (103

Cap., Cer., 0.47 uF, -20% +80% 5ov
See (102

See C306

See C104

See (102

See Cl04

See Cl102

See Cl04

See C306

See (C104

Cap., Cer., 47 pF, 10% 100V
See (C104

See (102

Cap., Cer., 22 pF, 10% 100V
Cap., Cer., 10 pF, 10% 100V
See (102

See (l303

See Cl102

See (303

See C205

Socket, IC, 28 Contact
Socket, PLCC., 52 Contact

Conn., Pow. Input, 5 Pin, Din Socket
Jack, Earphone & Handswi tch, PC Mg.
See J4

Conn., 6 Pin, Fenale, Telephone
Display, LCD, 3.5 Digit

HL Encoder, 2-Bit Rotary

Frequency Encoder, 4-Bit Rotary
Switch Dip, 4 Position

Switch, Present/Ext. Range Switch
Switch, Cal/Norm DPDT, Rt. Angle
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Part No.

4400- 3010
4400- 3008
4400- 3004
4400- 3009

4400- 3007
4400- 3002

4400- 3001

4400- 3006

4400- 2022
4400- 3005

7540- 1828
7540- 1852

4230- 4025
4214- 0155

4230- 4030
5437-1275
7874-0172
7874-0171
7874-0170
1717- 0400
7874-0175



Ref . Desi snation Descri pti on Part No.

M SCELLANEQUS
SH ELD 1 ESD Director, LCD, .83" H. 1717- 8005
SH ELD 2 ESD Director, LCD, 0.83" H 1717- 8005
SH ELD 3 ESD Shield, Switch, .45" H 1717-8010
TP100 thru TP102 Junper, Test Point 5080- 0001
Us05 EPROM  Progr ammed 1717- 0500
Y500 Crystal, 4 Mz, Low Profile 5075- 0045
DBL Pol e, 3 Pos. Swmtch, Slide (ONOFF, L/IR, FM
St eady/ Pul se) 7874-0173
Spacer, LED 7574- 0205
| nsul ator, Crystal 7574- 0210
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SECTION 9
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Power Module
TSI TR TR O SRR R 0 TR il S S S T R S R R B

9.1 UPDATE

The introduction of a new instrument (the GSI 37 Auto Tymp] to
ogur product line dictated that we stock a larger capacity power
module than the one used in this instrument. Rather than stock
two power modules, the decision was made to change the GSI 17
mecdule to the larger capacity module reguired for the GSI 37.
The new larger capacity modules can be used on a G5I 17 with the
serial number 0856 and higher. Therefore, before replacing power
modules, please check the instrument serial number and refer to
the following information for part numbers.

9.2 FOR SPECIFIC SERIAL NUMBER
GSI 17's with a serial number less than 0856

We have reserved a quantity of the lower capacity power module,

circuitry modification. The feollowing part numbers apply to
these "reserved" power modules.

Mains Voltage Plug Configquration New Part Number
120 VAC USA 8000-022058VC
220 VAC Euro-Plug 8000-02218VC
240 VAC UK-Plug 8000-02225VC
220 VAC Generic 8000-0250

GSI 17's with a serial number 0856 and higher

To incorporate this new power module, a diode (CR100) and a
resistor (R100) had to be changed on the GSI 17 board. Following
are the component changes:

CR100 - was a 1 watt package (GSI #6083-1100, MFG #SAllA) and is
now a 5 watt package (GSI #6083-1040, MFG #PREKE13A)

R100 - was a 1/4 watt 10{) resistor (GSI #6350-9100}) and is now
a 1/2 watt 27(}) resistor (GSI #6100-0275)

The following part numbers apply to the new power module and can
only be used with serial numbers 0856 and higher.

Mains Voltage Plug Confiquration New Part Number
120 VAC USA B000-0240
220 WVAC Euro-Plug 8000-0241
240 VAC UK-Plug 8000-0242
220 WVAC Generic g8000-0250
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PART NUMBER

8000 -0220 USA
OR
B8coo-0240 -

2.2 DS ARE RES

T

JS IS S L
e e

DIPTH L I4E . -~ /7——_—1]

Iz

]

T Amc/pr AAPTOR

MODE.: 000D
s ry)
MPUT - 15 -13D VAT

o HL
DUTPLT: 12 VDL
2eOmA

| A

20 vAL
(LNZ)

ScHEMATIC FOR REFEREMCE OMLY

MODULES CAMMNOT BE REPAIRED

PART NUMBER
eCC0-0221 - » EUROPE
&R,
Boeco - 241

RIS o
l (EE 7/ 'w
TTTTTT] o AL PLUS CE s e AT
' (\’i—: X FOR EUROPE
I K ‘
A -
l'\' Voo .
' e N kT i l] -
/ /u\
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V66 Oarl RIS
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1 50 e
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SCHEMATICS FOR Acrepemce ™
ONLY. MOPULES CANMNMOT BE REPAIRED,

@ E‘;Jj“&ﬂ#-‘[ﬂﬂl,;n:v

VIEW AR

* HEWMOVE FRDM SOCKET,

PART NUMBER
BO00 - 0222 — UNITED KINGDOM
(=3 4
Rcoo - 0xY¥ 2.

l. sis .] Ditay AR RoE

T T MUE FIUE QuFiGuUEATCH)
b 7 i GRovo For
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/
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WPUT - 220 250w ] T~ e
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~ 220 ma
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MODULES CAMMOT B8E REPAIRED

FIGURE 9-1:
POWER MODULE
SCHEMATIC
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POWER MODULLE

PART NUMBER

8000 -0250 QaEN ERIC )

-~ REFERENCE OMLY -

AC/pc ADAPTOR
2.10 = MODEL: 8000 0250
MAX IN
L INPUT: 200 -240 VAC LA}
SoHe g
I —= OUTPUT .12 VD& 7\4/ ouT
320 = 200m A 220 VAC Ne .
MAR ~— —0 V+
H— . Q.lNEJ \/ I PIN |
t 5 PINS @180 S00.£1 +
DIN,FEMALE ° o GND
= 1000 PIN
" "‘A GND o0— 5 <
PIN g o v -
| J 4 il 1 J PIN 3
. e
TER e

2.0
‘ t [T} JEC PLUG RECEPTACLE
-luo[-

MODUVLES CANNOT BE REPAIRED

VIEW A-A”
SCALE * NONE.

POWER CORD CONMFIGURATIONS AND REFERENCE OF COOMTRIES KNowM
To REQUIRE THIS AC (MAIMS) CONFIGLRATION

REFERENCE
COLNTRY

PART MOMBER

42094 -0273 ALSTRALCIA

4204-0274 I TALY

4204 -0217 SOVTH AFRICA

4204 -0278 ISRAEL

PART NUMBERS FOR COMBINATION
POWER MoODLLE AAND POWER CCRD.

PICTORIAL/COM FIGODRATION

SR0UND -

— \
) e —— r_*j_\”ﬁﬁ . ~®

N

711-207173 ALSTRALIA

M2 g 1717 - 2074 ITACY
R e — s* i717- 2077 SOUTH AFRICA
— S bt o - (o]
e =l —)
[@D—Jc—ﬂii@ Tf\ﬂ:lj) 717 - 2078 ISRAEL

FIGURE 9-2:
POWER MODULE/CORDS
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S S it Ol A L P R O A SR T O VT TR R LMy

Battery Option
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7044-0037
f

1717-7005 ——

1717-7001

1717-7004 ——___

e

|
. pe it |
— |
= — = = li i E
ﬂ I- - i L
7044-2202(4) " '

Figure 10-1: BATTERY PACK INSTALLATION
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10. 1 DESCRI PTI ON

The GSI 17 can be operated via battery power with the 1717-2010
battery option. This battery pack can be used with the GS|-
supplied rechargeable N Cad pack (8410-0060) or with commrercially

avai l able size C alkaline batteries. (See Figure 10-3 for an
illTustration of the battery pack).
NOTE:
In no instance will loss of battery power

affect instrunent calibration
10. 2 BATTERY PACK | NSTALLATI ON

If your audioneter was purchased with the battery option, the
pack is already installed in the instrument and you can disregard
this section.

If the GSI 17 battery pack has been purchased separately fromthe
audi ometer, it must be installed into the instrument. Not e t hat
there are four (4) screws included with your battery pack option.
They will be used to nmount the pack into the storage cavity of
t he audi oneter. On the bottom of the storage cavity, |ocated
close to one side, are four (4) indentations. These are thin
sections of the case which nust be punctured to provide entry
hol es for the four screws. (See Figure 10-1).

Before installing the battery pack, be sure the instrunent is
turned off and unplugged from the AC power (nmains) outlet.
Unplug the power cord, the earphone jacks and the handswitch (if
used) from the back panel of the audioneter. Renove these itens
fromthe instrunment. For greatest convenience, renove the top
cover and place the instrunent on a flat surface. Proceed as

follows:

a. Using a Phillips head screw driver, gently apply
pressure to the four indentations, one at a tinme, to
puncture the case for the screw entry hol es. Tur ni ng

the screw driver will help achieve the correct hole
si ze.

b. Turn the instrunent on its side. To attach the battery
pack, you will need to hold it in the storage cavity
while inserting the nounting screws. Secure all four
screws.
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c. Connect the battery Eack power cord (A) to the power
cord receptacle on the rear panel of the audioneter.
For |ine power operation (mains) or recharging, connect
the instrument power cord (B) to the receptacle on the
| ower edge of the battery pack (perpendicular to the
i nstrunent rear panel). (See Figure 10-2).

10.3 N Cad BATTERY OPERATI ON

The GSI 17 battery option is supplied wth an installed,

rechargeable N Cad battery pack. It requires about 18 hours to
fully charge, and wi Il provide about 22 hours of continuous
ogeration. ~The green LED on the pack itself will be [it when
charging is in progress. The words LO BAT will be illumnated on
the front panel LCD when the battery charge is getting |ow so the
operator will know when to recharge the batteries. Wien LO BAT
is lit, the instrument will operate (continuously) for about two
hours before it shuts down conpletely.

NOTE:
In no instance will |oss of battery power
affect instrunent calibration.
CAUTI ON:

Al t hough no damage to the rechargeable N Cad
batteries will occur if the pack is left
charging for nore than the 18 hours required
for a full charge, the batteries should not be
|l eft charging for extended periods #i.e.
several days) because the useful life of the
rechargeabl e Ni Cad pack will be shortened.
Lucas GSI recomrends unplugging the battery
pack power input cord fromthe rear of the
audi oneter and plugging the main |ine power
cord into this jack if main line power is to
be used nost of the tine.

To save battery life, the GSI 17 has a special "Sleep Modde" in

which the audiometer wll shut down atter 5 mnutes of no
operati on. The operator will know the instrument is "asleep"
because the LCD will show three dash lines (- - -). To "wake up'

the instrunent the o?erator only needs to press the Present Bar.
There is no danger of presenting a loud tone to the test subject
when the instrument "wakes up" because no tone is presented unti
t he audi oneter is awake. In  addition, t he I nst runent
automatically resets its output to O dBHL.

If the GSI 17 is operated until the battery charge has dropped

bel ow an acceptable voltage level, the instrument wll not
function at all. The display will be blank except for the LO BAT
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indication, and the controls will not function. To restore
operation, the batteries nust be recharged for up to 18 hours
(full charge), or AC power (nmins) may be used.

If the audionmeter is operated via AC power (mains) wth the
rechargeabl e batteries in place, sone battery charging wll
occur.

10.4 ALKALI NE BATTERY | NSTALLATI ON OPERATI ON

For longer, continuous battery operation, such as periods when
recharging on a regular basis is not possible, the rechargeable
batteries can be replaced with six size C alkaline batteries.
These Dbatteries wll provide about 45 hours of continuous
operati on.

The |ow voltage indicator works the sane way for the alkaline
batteries as it does for the NNCad batteries, that is, the words
LO BAT will be |it on the LCD when there are about 6 hours of
continuous battery operation available. In addition, the "sleep
rmd(fa"I ﬁ!fo works wth the alkaline batteries to prolong their
usefu i fe.

Before installing the alkaline batteries, unplug the GSI 17 from
the line power (mains). To install the alkaline batteries, first
renove the battery pack cover by renoving the two screws that
hold it in place, then |lift off the cover. Carefullr pul | the
Ni Cad batteries out of the pack (they are wapped in plastic and
will come out of the pack as a single unit?. Careful ly
di sconnect the lead wires of the N Cad batteries fromthe battery
conpartment by disconnecting the small plug connector. You will
notice six spring nounts on the top and bottom of the battery
conpartnent.  These are for the al kaline batteries. (See Figure
10-3 for a pictorial diagramof N Cad renoval).

Before inserting the alkaline batteries into the pack, check the
| abel on the bottom surface of the conpartnent which indicates
the correct polarity (orientation) of the batteries. Put the six
batteries in, one at a tine, matching the polarity (+ or -) with
the | abel. Repl ace the battery pack cover being sure it is
positioned with the spring nounts touching the batteries. There
Is only one way the cover fits correctly so that the screws are
secure.

NOTE:

|f alkaline batteries are not going to be used
on a regular basis, they should not be stored

in the audioneter. They should be renoved
fromthe battery pack and stored in a cool,
dry place.
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7044-0037

7044-1205

1717-7005
1717-0405

8410-0060

1717-7004

17 17-0406

Figure 10-3: NiCad BATTERY OPERATION
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10.5 N Cad BATTERY ASSEMBLY PARTS LI ST 1717-2010

Descri pti on

Base, Battery

Cover, Battery

Label, Battery Conpart ment
Assenbly, Battery Charge Board
Screw, Locking 6-32 x .375 |g.
Screw, Pan Hd., 6-32 x .750 Ig
Battery Pack, GSI 17, N Cad

Assenbly, Battery Contact Board, Top

(Not Repl aceabl e - Swaged)

Assembly, N Cad Conn., Battery Contact Board

(Not Repl aceabl e - Swaged)

10. 6 BATTERY BOARD FUNCTI ONAL DESCRI PTI ON

The Battery Charger Board serves several
connected to the GSI 17 the charger
battery voltage to the GSI 17 power input.
ar ger

I's connected to the Battery

pur poses.
board relay connects the

Part No.

1717- 7004
1717- 7005
1717-0442
1717-4710
7044-0037
7044- 1205
8410- 0060
1717- 0405

1717- 2015

When

nodul e

Board the applied voltage

energi zes the relay which connects the charger board regul at ed

voltage to the GSI 17 power

I nput .
regulator Ul (LM2931) is capable of sourcing

The char ger

board vol t age
150 ma which is used

to power the GSI 17 and charge the N Cad Battery if installed. A

resistive divider network on the board enables the GS|
converter to determne if the GSI

or via the power nodul e.
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10. 7 BATTERY/ CHARGE BQARD PARTS LI ST 1717-4710

Ref. Desi gnati on

| NTEGRATED CI RCUI T

ul
DI GDES

CR1
CR2
CR3
CR4 and CR5

RESI STORS

R1
R2
R3
R4
R5
R6
R7
R8
R9

CAPACI TOR

RELAY
K1
M SCELLANEQUS

J1

Descri pti on

IC, Lin, LM931, Adj., Reg.

D ode, Zener, 8.9V - 9.3V
LED, HLMP-0504, G een, Square
D ode, 1N5817, 60V

D ode, 1MN4151

D ode, Zener, 1N758A, 10V

Res., Conp., 75 Chm .50W 5%
Res., Film 1K .25W 1%

Res., Film 10 Chm .25W 1%
Res., Film 78.7 Chm 25W 1%
Res., Film 1.33K 25W 1%
Res., Film 4.99K 25W 1%

Res. Film 15K .25W 1%
Res., Film 40.2K .25W 1%
See R3

Cap., Tant., 10 uF, 20V, 20%

Fuse, 0.63 Amp, SLO BLO

Rel ay, Spdt., 9V

Conn., 5 Pin Din, Mle
Assenbly, Cable, Battery
danmp, Insulated, 4

Heat Sink, LowProfile

dip, Fuse

Nut, #4-40

Screw, Pan Hd., #4-40, 0.375"
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Part No.

5432- 1153

6083- 1101
6084- 1206
6084- 1017
6082- 1001
6083- 1012

6100- 0755
6350- 1100
6350- 9100
6350- 9787
6350- 1133
6350- 1499
6350- 2150
6350- 2402

4450- 5100

5330- 1100

6090- 1530

4230- 4025
1717-2020
4314- 0030
5415-1070
5650- 0200
5814- 0001
7044- 1103
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POTENMTIOMETER

MALES AUDICMETER
POWER. DiM 2 FCDILE
MODULLE | |Conn 2
P.C. < S
FOAWT 1
COMPONENT LAYOQUT {?,x)

EXAMFPLE OF COMPOMENT LAYOUT wWHICH MPE_Y BE WSED
WITH A RADIO SHACK MOPEL ™ 2T70-283 PROJECT BOX
WTH P.C. BOARD OR EQUINALENT.

MALE DiIn] CORNECTOR DI PLUG
BATTERTYT CABLE ASSEMBLY

FR.OMT WIEW FLEMAE WJIE W

FIGURE A-1:
COMPONENT LAYOUT

A2 TEST CIRCUIT
BATTERY LOW/SHUTDOWN CALIBRATION




POWER | MALE DinNd SCHEMATIC CABLE
MODULE ! CONNECTOR ASSEMBLY

' O, C. MOULNT BATTERY
= [ | AuDuO»aETEF\
= ) U ! BOARD
3[M1OAMP |>5 Vi BAT
A

.47 ]BLACKI %

—

PARTS LIST |

REFERENCE QUANTITY DESCRIPTION PART NUMBER
Fi | FUSE, 3/10 AMP 5330-0800
ut 1 LT350, REGULATOR, ADJ. 5433- 102 |
D1 i DIODE, IN4151 6082- 100 |
Cl, ¢c2, c3 3 CAP, 1 uf, 35 v, 10% 4450- 4301
RI 1 RESISTOR, 1.24 K ohm 6350- 1124
R2 1 RESISTOR, 2 K ohm 5099- 2205
R4 1 RESISTOR, 5. 11K ohm 6350- 1511
R5 1 RESISTOR, 15 K ohm 6350- 2150
R6 1 RESISTOR, 40.2 K ohm 6350- 2402
R7 1 RESISTOR, 470 ohm 6099- 1475
*1 CABLE ASSEMBLY BATTERY 1717-2020

1 POWER MODULE (1 17 V) 8000- 0220

BREAD BOARD 4260- 1360

1 CONNECTOR, MALE DIN, P.C. MOUNT 4230- 4025

2 CLIP, FUSE HOLDER 5640- 1800

2 NUT, HEX, LOCKING, #4-40 5814- 0001

2 SCREW, PAN HEAD, #4-40x 3/8" 7044-1103

1 KNOB 5504-0080

1 LED (with mounting hardware) 6084- 1050

P1 i POTENTIOMETER 2 K ohm 6004- 0090

RADIO SHACK, MODEL #270-283 PROJECT BOX or equiv

*consisting of: CABLE, 4 COND. *22(specify length) 0035-6700
CONNECTOR, S PIN DIN, FEHALE 4230-8080

TUBING, SHRINK, 2" LONG 0028-0187

FIGURE A-2:

SCHEMATIC & PARTS LIST

TEST CIRCUIT
A 3 BATTERY LOW/SHUTDOWN CALIBRATION
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