micoE .

T

.

Sl I

ORI [oprrrrie 0

BTN

" Septémber 1977
Rev.12/79

NOTE
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your instrument contains assemblies with different revision letters it will
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. supplementaf change/errata sheet for newer assemblies, or the
- backdating sheet in Appendix 7A for older assemblies.
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CHANGE/ERRATA INFORMATION

= L o . ISSUE NO: 1 . 779

This change/errata contains 1nformation'neeesaary to ensure the

i accuracy of the’ following manual Enter the corrections in the
{ﬁ manual if either one of the following conditions,exist:

1.'_The revision letter stamped on. the indicated PCB is equal
to or higher than that given with each change.

L. 2. ,Nq'f9vision letter is indicated at the bé@iﬁﬁing'df the
fg " change/errata. . | o .
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CHANGE #1 - 12487 ’ ' o
- - Rev,- D, AC PCB Assembly, 115V, 58-62 Hz (19104-4006)

On page 601-12, Téblé'GOT-#, make the followlng changes to C601:
FROM: 6. uF +5%, 115V (100V/60 Hz Source)!393546}98536}393546-D2- SOSD

- TO: 8 uF +5%, 135V (100V/48-52 Hz Source)|{380261189536}380621{1
Un page 8~11. Figure 8#5, make the followiné changes:
FROM:
- |LINE FREQUENCY|{VOLTAGE |CAPACITOR  { DRAWING NUMBER
Hz . uF - P/N ‘
58-62 115/60 Hz| 6 393546 | 19.12a-1006
{48-52 - 1100/50 Hz| 6.6 394189 1912A-1012
48-52 _ 230/50 Hz 3.3 380253 | 1912A-1013
158-62 100/60 Hz{ 6 393546 | 19124-1014
 |LINE FREQUENCY VOLTAGE- . CAPACITOR .{ DRAWING NUMBER
Hz - uF P/N :
58-62. 115/60 Hz | 6 393546 | 19124-1006
148~52" 1.100/50 Hz 8 380261 1912A4-1012
hg-52 - {230750 Hz | - 3.3 380253] 19124-1013
58-62- - 1.100/60 Hz | 6;6e394189 197124=1014

CHANGE #2 - 12516 -
Kev.= R, A1 Main PCB Assembly (1912A 4001) i :
Rev.e,ﬂ_‘atsﬂaln PCB Assembly. Battery (1912A—4011)

" On bage 5&7}'Table 5 2 and page 601 6 Table 601-2, make'tﬁe'following_3

changes: . Coe o y
FRUM:VV'RZO,Res, Var, Cermet S10K +10%..1/2W.309674.89536:30967H'1
.TO:ﬂf '.RZOiRes.:Var, Cermet ZDK +10%,,1/2W|335760.71450'360T203A 1

On page 8 4 Plgufe 8-1, make the following changes.
_Lhange the value of R20 FROM' 1DK TO‘ 20K

CHANhh #3 - 12439 _ : w S . j
Rev.- S, A1 Main PCB Assembly (19124-4001)"
Kev.—'s-'A1-Main'PCB1ASsembly_(1912A-4011)

~ Un page 5-7, fable}5~2-:and'page 601-6, Table 601-2, make the following
changes: o ‘ o ' o

ALD: -;.asa:nés.'dep. car. 300K +sz' 1/uw}&g1535:80031:CR251¥445P300K=
On page 5-8, Table 5~ 2 'and.page 601-7, Table 601-2, make the following
changes: o ‘

ADD'~" Ulb IC_Lln. 3-term neg volt reg.;u5u793.99515 MC79L05ACG11

Un page 5 -5, Table;5—2, and page 601-4, Table 60172,_make thejfollowing?
changes. AR I, o A
DELETE: CH11§Diode, Zengr;_b.BV:260695§07910}1N754A}}}1.

S I N
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FROM: C15}Cap, Cer, 0.001 uF +20%,

“ra
§§; 100V’u02966|72982 8121—A100-H5R 102M16

TO: C15|Cap, TA, 10 uF +20%, 15V} 193623.56289}196D106¥001HAT|REF

Change TOT QTY of c18 FROM: REF TO: 5

i EH T'T'"‘

On page 5-5, Table 5.2, make the following changes:
Change TOT QTY of C3 FROM: 7 TO 8

e

. On page 601-4, Table 601-2, make the following changes.
Change TOT QTY of c13, FROM' 6 TO: 7

!

£ T{

f
B

Un'page 5-9, Figure. 5- 2 and page 601~ 8 Flgure 601~ 2 make the

following changes:. , o
' - o with' " * and sque_eze: v LTRse

Replace' " |

between U16 and U1
{é' _ 'On page "8~ 4 Figure 831.umake the follbwing'changes:
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. NOTE

" The 19124 Multi-Counter may be ordered
‘with a variety of options and accessories. To
determine if any options have been installed

. on your instrument, and if the installation will -

" - affect the specifications of the instrument, see
the specification decal on the botiom of the

- Instrument case. :

1-1. INTRODUCTION

1-2. The Model 1912A is a digital multi-counter
capable of making measurements in three modes of

‘operation on two input channels, over a wide range of

input frequencies (5 Hz to 520 MHz). The three modes of -

 operation are; frequency (may be obtained on both

. ".channels A & B, valid for the entire input range), period -
- (input on channel A only, valid for input frequencies of up

to 2 MHz) and totalize (also obtainable on channel A

“.only, will accumulate input frequencies to 9999999 before
: ovcrﬂowmg and resettmg)

1-3. In addition to the three modes of opération the

-1912A incorporates the following front panel push button
. features; channel A attenuator (for high level inputs), self- -
check (for verifying overall circuit operation), autorange .

(automatically selects optimum resolution), four resolu-

-tign- switches (manually selects optimum resolution},
reset (enables operator to manually clear the display and .
' initiate a new count), and the power switch (standard.

units have an on/off position, and battery units have a

1912A

- Section 1

'Introductlon & Specmcatlons

standby mode reialacing the off positibn). In conjunction

* with these controls there is the trigger level potentiometer

(located on front panel, adjust channel A trigger level)
and the clock switch (selects internal/external time base
located on rear panel). ' '

NOTE
Unless an. external timebase is to be used the

clock switeh  must be Ieﬁ in. the internal
position,

- 14, The overall operat'ibn of the 1912A is simplified

by allowing the following features to be fully regulated by
the control circuitry.: These features are: decimal
positioning (the position of the de¢imai is-a function of
the selected range, autoreset (initiates a new count when
any front panel switch other than the attenuator is
activated), hysteresis circuit (prevents unnecessary up .
down ranging in the auto mode), range annunciators

{displays the appropriate units, kHz, MHz, usec, msec,
-~ for which ever resolution has been selected) and overflow
annunciator (indicates that the display has exceeded its

capacity).

1-5.  The Model 1912A “includes fused protection’

for the input power on the Main PCB and for the channel
B input on the Prescaler PCB. The 1912A may be ordered

" in one of three input power versions, these are: 100, 115

or 230 volt all compatible with line frequencies from 48 to
440 Hz. When the -01 Battery Option is installed, the unit
may be operated and/ or charged from the following line
voltages and frequencies; 100V 48-52 Hz, and 58-62 Hz

- 115V 58 62 Hz or 230V 48-52 Hz.

-1




1912A

1-6. Several options and accessories arc available for Table 1-2. 1912A Accessories
use with the 1912A. The options are listed and described
in Table 1-1. No options are field installable, therefore all ACCESSORY DESCRIPTION
options must be specified at time of order, also due to | MODEL NG.
space limitations, Options -01 and -02 are mutually MOO-100-714 | Dust Cover
exclusive. The accessories are listed and .descrit)ed in MOO-200-611 | Offset Rack Adapter
Tal:zle 1-2. These accessories are compatible with all MOO-200-612 | Center Rack Adapter
options and can be ordered at time of purchase or after MOO-200-613 | Dual Rack Adapter {For two 1912A’s of one
purchase. Deta?ileq infqrn_'latio.n concerni.ng each option 1912A with either an 8000A or aeodA).
and accessory is given in Section 6 of this manual. C-80 Viny! Case Cover with Accessory Pouch
C-86 Carying Case {For a single 1912A)
o . C-85 Dual Carrying Case (For two 1912A’s or a
Table 1-1. 1912A Options _ B000A or 8600A)
A-53 Teiescope Whip Antenna
OPTION NO. 'DESCRIPTION
- 1-7. SPECIFICATIONS

—01 - " Battery Power Supply |~ 1-8. Specifications for the [912A Multi-Counter

—02 Data Qutput Unit ' -are presented in Table 1-3. Table -3 lists first (under

—03 | - TCXO, 10 MHz, 2 PPM operating Range and Time Base) the 1912A’s inherent

—04 . : TCXO, 10 MHz,.0.5 PPM characteristics and secondly, Table -3 identifies the

B o ' - instrument’s electrical and general characterzstlcs under

the headmg of the same name.

Tabie 1-3. 1912A Specificéﬂions . S . _

OPERATING RANGES . - -

FREQUENCY CHANNELA .................. USSR s Ceeeeiesens. BHZ-125 M2

FREQUENCYCHANNELB ........... PUPPT '............................._..Z.......'.soMHz-szoMH'z'

PERIOD GHANNELA .................. e, [T eeriei..i..BH2- 2MHz

TOTALIZECHANNELA ©.....uoeviiieitieiee . e eeereeiie... 1COUNTTO 9999999
TIMEBASE S e T o :

, o _ _ _ Standard . © . —030ption. . . . —04Option -
| _FREQUENCY ........... e 10MHz . (2ppmTCX0). (0.5 ppm TCXO)

B R J10MHz o tOMHz

_AGENG RATE ...... SUERT ceeeeeaes +5x 10-7/mo -~ 3 x 10'7/m0 43 X 10 'T/rno

TEMPERATUREDEPENDENCE L oo s0°C S e

' L #5x 1078 £2 X 105 45x 1077

2010 30°C o Sl
. S +1x107¢

LINE VOLTAGE DEPENDENCE S ; S S

+10% CHANGE . .....ccovvvveniiin. .. +1x10-7" +2x 1078 x2x 1078
_CHARACTERISTICS (ELECTRICAL) : ' ' o

CHANNEL A “. = 7. h- S -

INPUTlMPEDANCE ...... LTI, . 1M ohm shunted by less than 30 pf AC coupled

SENSITIVITY ..... P resereee 15 MY rms: T S HZt0 100 MHZ -
Ce T 25mVirms: 100 MHz to 125 MHz -
ATTENUATOR ceifecessaesnes.. . Decreases sensitivity by approximately 10




TERNT -

e

N doacer =

TOTALIZE ............. T B Accumulates up to 9999999 counts then resets o zero and activates
' overfiow indicator. '
GENERAL : B _
DISPLAY ... ..., RO 7 digit LED, Leading zero suppressi.on.
ANNUNCIATION ..ol MHz, kHz, msec, usec, overflow - '
Time between successive measurements is 200 ms nominéllplus measurement time.

1912A
Table 1-3. 1912A Specifications (Continued)
TRIGGERLEVEL ... .cvoiiiiiaeanann. 0.5V range
OVERLOADLEVEL .....cvevvnnnenn., DC + AC: Less than 360V peak )
AC: 250V rms 5 Hz to 1 kHz. 5V rms above 1 kHz.
{30V peak when operating from batteries.)
- CHANNEL B '
IMPUT IMPEDANCE ..............c..... 50 ohms nominal. VSWR less than 2.5:1
SENSITIVITY ... ..coovvviiinnnn... Less than 15 mV rms: 50 MHz to 175 MHz
Less than 30 mV rms: 175 MHz to 250 MHz
_ " Less than 25 mV rms: 50 MHz to 520 MHz
OVERLOAD ...c.evvnvieannnannnnnnn, DC + AC: Less than 100V Peak (30 V Peak when operatlng from
: _ batteries). AC: 5V rms, fuse protected.
EXTERNAL TIMEBASE INPUT
FREQUENCYREQUIRED . ........... <. 10 MHZ -
SENSITIVITY ........... e, 300 mV rms
INPUT IMPEDANCE ............ IR Greater than 1k ohm
MAXIMUM INPUT ...........cc.ooo.l... 5V pk-pk |
' RESOLUTION '
- FREQUENCY ......... e Four manuaily selected resolutions of 100 Mz, 10 Hz, 1 Hz and .1 Hz.

Autorange will automatically seek to fill ail seven digits but will not
select a resolution better than 1 Hz.

PERIOD &ttt Manual selection provides single periad measurement orthe averag-
ing of 101, 102 or 10° periods. :

10° singie period {100 ns resolution)
10" periods averaged (10 ns resolution)
- 102 periods averaged (1 ns resolution) 7
- 10° pericds averaged (100 ps resolution)

: Autorange will automatically seek to fill all seven digits and, if the
_Input frequency is high enough, may select 10* periods ‘averaged
(10 ps resolutlon) but will not select a gate time greater than 1 sec.

AUTORANGE ............... e, in both frequency and period modes autoranging includes a unique
o : - : B ' 20% hyseresis in its switching threshholds to eliminate redundant up
range/down range commands. This allows meastirements to be made.
on signals cuntéining large amounts of FM or PM. Hysteresis can be -

_reset by depressing reset button.
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Table 1-3. 1912A Specifications (Concluded)

AUTORESET ......covviiiiiiinnnninns, A new measurement sequence is started evefy time afront panel push
‘ button is activated except the attenuator, .
OPERATING TEMPERATURE ........... 1912A: 1 0°C 10 50°C
_ . 1912A-01: 0°C to 40°C if operating from line.
STORAGETEMPERATURE ............. 1912A -40°C to +70°C
1912A-01 T -40°C to +60°C
POWER REQUIREMENTS ...evvvvnnan... 1912A; $00/115/230£10%, 48 - 440 Hz, 8W max.

1912A-01: 100V = 10%, 48 - 52 Hz
' 100V % 10%, 58 - 62 Hz
115V £ 10%, 58 - 62 Hz

230V + 10%, 48 - 52 Hz, 8.5W max.

NOTE! Voitage and frequency must be specified ai time of order.

DIMENSIONS ...... e Width: 8.55 inches 217.2 mm

Height: 2.52 inches 64 mm
_ Depth: 10.65 inches 270.5 mm
WEIGHT .......... FRTTTURTOTOR 1912A:; - '321bsmax 1.5 kgm max.
1212A-01: 4.8 Ibs max. 2.2 kgm max.
OPTION —01 (BATTERY)" _ |

TYPE ....vivne eves eveerenas ........-Rechargeable Nicad _

CHARGETIME .......coiiiiiiiiinnnns 16 hrs with power switch off at Iess than 30°C

OPERATINGTIME ......... e 4 hrs minimum (Battery capac:ty reduced if charged at greater than

o L S 30°C. ) _ o _ , .
OPTION —02 {(DATA OUTPUT)* _
DATAOUTPUTS ivvvvvrnrnnannnn. ... 7.digits with overflow decimal and units information in BCD parallel/
' ©© digit serial format at CMOS levels. ~ _
OTHEROUTPUTS ...\ .onw... ER 7 digit strobe signals. Update signal, leading zero suppression signal.
TCXO. '
TIMEBASES ..... . feened ...' ceaa ,; . (See timebase pharacterlstics for detalied spec:ﬂcatlons)
OPTION—03 ......... P . . 2 ppm TCXO
OPTION—04 ..cooennnii s 0.5 ppm TCXO'
NOTE Co
All optzons must be mstalled at time of orderzng No options are ﬁeld
mstallable

*Due to space lz'hé_itazians within the :fhstmménr the 19124 may be ordered with either Option, -01 or -02, but not both,
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1. MINIMIZE HANDLING

A Message From

John Fluke Mfg. Co., Inc.

Some semiconductors and custom IC's can be -
damaged. by electrostatic discharge during
handling. This notice explains how you can
minimize the chances of destroying such devices

1. Knowing that there is a problem.

2, Learning th'e guidelines for handling them.

3. Using the procedures, and packaging and
bench technlques that are recommended

' The Static Sensrtwe (S S ) devicesare :dentlfled in the Fiu ke tech mcal manual parts li lst wnth the sym bol.

The folloWing practices shoutd -be followed to minimize dramalge to S.S. devices. ‘ |

3. DISCHARGE PERSONAL STATIC
* BEFORE HANDLING DEVICES

'KEEP PARTS IN ORIGINAL CONTAINERS R S |
UNTIL READY FOR USE. I 4. HANDLE $.8. DEVICES BY THE BODY




5. USE ANTI-STATIC CONTAINERS FOR ' -
HANDLING AND TRANSPORT T 8. HANDLE S.5. DEVICES ONLY AT A

STATIC-FREE WORK STATION

- 9. ONLY ANTI-STATIC TYPE SOLDER-
SUCKERS SHOULD BE USED.

- 10: ONLY GROUNDED TIP SOLDERING
IRONS SHOULD BE USED.

6. DO NOT SLIDE S.S. DEVICES OVER
ANY SURFACE

Anti-static bags, for storing S.S. devices-or pcbs -
with these devices on them, can be ordered from the
John Fluke Mfg. Co., Inc.. See section 5in any Fluke
technical manual for ordering instructions. Usethe

- following part numbers when ordering these special

bags. _
JohnFluke o
Part No. . Bag sze L
453548 16"x 24"

7. AVOID PLASTIC, VINYL AND STYROFOAM

© IN WORK AREA - 454025 . 1rxts 1




[

.

el

gt

et

2-1. INTRODUCTION

22, This section of the manual contains information
regarding the installation and operation of the Model .

1912A. Should any difficulty be encountered during the
operation please contact your nearest John Fluke sales

' representative or the John Fluke Mfg. Co., Inc, P.O.

Box 43210, Mountlake Terrace, Washington 98043,
telephone (206) 774-2211. A list of sales representatlves

s located in Section 7 of this manual.

2-3. SHIPPING INFORMATION

- 2-4.  The Model I912A i is packaged and shlpped ina -

protective container. Upon receipt of the instrument, a
thorough inspection should be made to reveal any pos-
sible shipping damage. Section 4 contains an initial

- procedure check (Table 4-2) that lists the correct display -

reading for ali possible modes of operation. This checlc

. should be completed as part of the inspection.

250 reshlpment of the equipment is necessary the

original container should be used. If the origidal

container is. not availablé, a new .container may be-
obtained from the John Fluke Mfg. Co. Please reference.
the instrument model number ( 19 i 2A) when requestmg a_

new shippin g contamer

2-6._ INPUT POWER (LINE) )
2-7. | The Model - 1912A has three available input

~power configurations; 100V, 115V and 230V, all
.compatible with line frequencies of 48 Hz to 440 Hz. The

~Main PCB parts list in Section § lists the component
changes for each input power configuration.

NOTE

A decal located on “‘the bottom of the
instrument, specifies the input power the umt
has been configured to operate ﬁom

1912A

Sechon 2

Operatmg lnstructlons

" 2-8.  INPUT POWER

—01 OPTION (BATTERY)

29 The Model 1912A-01 may be operated and re-

charged from the same input voltages as the line model.

However, when the —01 Option is instatled, the 1912A'

operating characteristics, such as maximum input fevel,
change accordingly. For further information see Section .
1 and Section 6, —01 Option,

2-10. RACK INSTALLATION

2-11.. Thel9I2Ais designed for either bench topuseor
for installation in a standard 19-inch equipment rack,
using an optional accessory rack mounting kit. Rack

. mounting kits are available for left, right, center, or side-

by-side mounting of the 1912A. Installation information
of the rack mounting accessories is given in Sectlon 6
under Rack Installation, :

2.12. OPERATING FEATURES '

2-13.  The location of all 1912A controls. indicators’
and connectors are shown in Flgure 2-1. and described in -
Table 2-1.

- 2-14. OPERATING NOTES

2-15. * The followmg paragraphs descrlbe various con-

.ditions which should be considered before operating the

i912A. These conditions, such as maintenance, fuse, and
overload protections, will familiarize the operator with
the capabilities and hmltatlons of the 1912A.

2-16. Fuses R

2-17. The Model 1912A has two standard fuses. One :

- the input line fuse located on the rear panel, see Figure
- 2-1, is a 1{8 watt slow blow for 100V, 115V input voltages,

and 1716 watt slow blow for 230V inputs. The other

- standard fuse is 2 0.2 amp pigtail & plug-in type whichis -
in series with the channel B input connector. This fuse
- -.and a spareis located on the Prescaler PCB (see Section 4,

Access)
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Table 2-1. 1912A Control and Indicator Functions

Lo R A At Lanit o T
gy

Fig. 2-1,

REF. NO.

w

© ® N o o a

13
14
15
16

7

18

19

20.
21

22
23 ¢

24

~ NAME
BNC Input Connector

Front Panel Chan. A

" Attenuator Switch -

Function Switch
Channel B

Function Switch’

Function Switch

: Function Switch

Function Switch
Resolution Switch
Resolution Switches

Reset Switch

" Power Switch

STDBY —01 Option

Data I:-)is_play' '

"Annunciator

An’nunciator

. 'Annunmator

BNC Input Connector
Channel B

- Triggering Lé\}éfr‘

~ DOU Output Connector-
=02 Option -

_ Clock input Connector

: -Standard Trmebase o

- Y1 adjustment

o Mode Switch

Fuse Holder ~

- 3‘.Pron'g ‘Connector

FUNCTION

- Accepts input freq. of 5 Hz to 125 MHz

Selects 10:1 aﬁenuation for high level inputs on channel A,

Selects frequency function 50 MHz to 520 MHz.

Selects frequency funétion 5 Hz to 125 MHz.
Selects period function, 5 Hz to 2 MHz
Selects totallze functlon 1 count to 9999999,

Selects self-check.

Selects autorange in frequency and period modes, {channel A only).

Manually selects gate time; or period resolution.
Manually resets front panel & sequencer, UB.

Two position: in (umt on) out (unit off)

‘When power swﬂch is in this position with the -—01 option in-

stailed the unit is off but the batteries are stlll being charged (if

-unit is connected to the ||ne)

‘Seven LED dlglts with leading zero suppressmn

Overflow-lights to show count exceeds display capacity .

Illuminates to identify display units, MHz/ms

llluminates to identify display units, kHz/us.

' Accepts input frequencles of 50 MHz to 520 MHz @5V

rms max.
Selects manual or preset traggenng level of channel A

Prov:des output connector for DOU data (m BCD senaf format)

Provides input conne'ction' for 10 MHz ciock signai

Provides calibration ad;ustment of Y1 w1thout removmg unit

) from case.

Selects reference frequency, internal or external.

1/8 1/16 Amp fuse, slow biow Ime versnons ‘/2 amp fuse slow o

blow battery verswn

Provides connection for line voitage.,

23
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2-18. Fuse —01 Option

2-19.  When the —01 Option is installed the line fuseis
changed, and a fuse located on the Main PCB is added to
-protect the battery charging circuit. For further
information see Section 6,-01 Option and Section 4, Fuse
Replacement. ' :

.2-20. Input Connection

2-21.  Signals to be measured by the Model 1912A may
be applied to either the channel A BNC connector or the -

channet B BNC connector. If channel A is to be used, the

input frequency must be between 5 Hz and 125 MHz. If

channel B is to be used, the input frequency must be
" between 50 MHz and 520 MHz. Connection to either
~ channel must be via a coaxial cable with a matmg BNC
connector.

| 2-22. Operation -

2-23. Use the following procedure for initial turn-on
of the 1912A;

1. Connect the instrument to the appropriete
line power (see bottom decal on mstrument)

2. Depress the power swu:ch to the ON posmon -

3. ‘Select autorange and self-check mode dlsplay
should read 100.0000 kHz. If not, refer to’
Sectmn 4, Troubleshootmg

R 2-24. Overload Pro_teetton

WARNING

THE OUTSIDE CONTACT OF THE enc
CONNECTOR 1S TIED DIRECTLY TO
EARTH GROUND THROUGH THE POWER
PLUG. DO NOT CONNECT THE ACTIVE .
LEAD OF THE INPUT SIGNAL TO THE

- QUTSIDE CONTACT OF THE COUNTER,
IRREPAIRABLE DAMAGE TO THE
COUNTER OR EQUIPMENT UNDER TEST
MAY RESULT. TO MEASURE POWER LINE .
FREQUENCIES IT IS RECOMMENDED TO
USE ASTEPDOWN TRANSFORMER TO THE
COUNTER S lNPUT :

2-25. .On channel "A the Model 1912A will accept -

" inputs as high as 250V ac between 5 Hz and 1 kHz. At
frequencies above | kHz, thé ac overload protection
decreases to 10V ac rms. The 1912A will withstand peak -

voltages dc and ac up to 360V peak. On channel B the

Model 1912A will accept peak input voltages as hlgh as .

lOOV peak dc and ac, or SV rms ac. -
2-4 '

2-26. Option Information

2-27.  Supplementary information is necessary when
operating a 1912A that is equipped with one or more
options. Detailed information regarding the operating of

each available option is given in Section 6.

2-28. Frequency Measurement
2-29.  Perform frequency measurements as follows:

1. Perform the instructions listed under
QPERATION of this section.

2. Depress the frequency measurement switch
(channel A) to select the frequency mode of
operation. i :

3. Select the desired resolution, or select the
autorange mode. If the input signal is
completely unknown the autorange mode will
select the opnrnum range to fill all seven
digits.

NO TE
In rhe frequem v mode, automatic selection of
the optimum range is made benween the three

shortest gate times. The 0.1 H:z resolution
may be manua!h selec red only.

4. ‘Connect the mput signal to the front panel
BNC connector channel A. If the display is
© unstable, due to perhaps_noise, the reading
 may improve by using the attenuator switch,

- ‘and/or trigger level adjustment. :

5 ‘Rea'd the frequeﬁcy value from the display- -~
and observe the unit of measurement indica- -
- tion (kHz or MHz) to the left of the display.

' 2-30. Perlod Measurement

2-31_. Perform perlod measurement as follows:

- L Perform the - mstruetlons listed under
OPERATION of this section.
2. 'Depress the PER sw1tch to select the period
mode of operation.' '
3. Select the desired number of perlods to be
averaged, or select the autorange mode. If -
" the input signal is completely unknown the .
autorange mode will 'select the optimum .
range to fill all‘ seven display digits. '

NOTE

In the perwd mode rhe aurorange circuitry
 may select an additional gate time (10¢) which
~ is not avm!ab!e as a manual se]e(tton
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4. Connect the input signal to the front panel

channel A BNC input connector.

5. Read the period measurement directly from
the display, observe the annunciators (us &
ms} and the decimal place.

2-32. Totalize Measurement

2-33." Perform the totalize measurement as follows:

1. Perform the instructions list under
OPERATION of this section.

2. Depress the TOT switch to select the total-

. ize mode of operation.
3. Connect the input signal to the front panel
BNC connector channel A,

4. Observe that the display _shows the total

number of events that have occurred.

NOTE.

No annunciators are used in the totalize mode
other than the overflow, also no deczmal point
is required.

2-34.‘,‘“‘Self-Check Mode

2-35.  The self-check mode provides a means of verify-

ing pljdpef overall - operation of the VModel 1912A,

T 1912A

excluding channel A & B input sections and the time base
accuracy. To self check the unit proceed as follows:

I. Perform the instructions listed under
OPERATION of this section. ‘ .

2. Press the CHK switch to select the self-
“check mode.

3. Perform the self-checks listed in Table 3-1.

2-36. Input Conditioners (Channel A)
NOTE

When making low level measurements on
channel A, additional inpur conditioning may
be necessary to eliminate input noise. If
additional input conditioning is necessary, it
is recommended that the Fiuke Y7201 Filter
and Artenuator be used.

237, . The Model 1912A employs two input condition-

ers for channel A located on the front panel. One is the
attenuator, which is a two position switch (ON/OFF)’
that when activated, decreases the input level by approxi-
mately a factor of 10. The attenuator obtains this factor

- by reducing the gain and increasing the hysteresis to the

ccustom chip Ul. The other conditioner is an adjustable
trigger level used to bias the broadband amplifier
contained within U6. The trigger level may be left at the

- preset value, or may be adjusted manually to compensate

for noisy inputs, or for pulse measurements,

2-5/2-6







3-1.  INTRODUCTION

3-2. This section of the manual contains an overall.
- functional description followed. by a block diagram

analysis of the Model 1912A Multi-Counter. Both
discussions are supported by schematics and simplified
block diagrams. The schematics of the individual pcb'
may be. found in Scct:on 8 of this manual.

3-3. OVERALL FUNCTIONAL -
' DESCRIPTION

. ." 34, Eight basic sections compose the ciréuitry of the
- Model 1912A. They are: input, power supply, time base,
main- gate, high speed dividers, accumulator umn,

controller (U6), and the display. Flgure 3-1 ShOWS the

- relationship of these functions.

'3-5.  Frequency Mode (3.8 MHz Tgst Case)

3-6. To simplify the explanation of the overall circuit

- functions, assume that a 3.8 MHz signal has been applied.

to channel A of the 1912A and that the 100Hz resolution
and frequency mode switches have been selected. The

+ waveforms shown in Figure 3-1 give an exploded view of -

the information contained on a particular line for that

"instant of time, Fora complete list of these waveforms see
. Section 6, Figure 602-1. It should be noted that Figure
3-1 is only an overall block diagram and will not be
_ configured exactly the same for the different modes of
~ operation (see specific circuit function). However, smce

the frequency mode has been selected for this test case,

 Figure 3-1 will be refcrenced to in the following .
- discussion; -

-3-7." - For the frequency mode of ‘~'>P‘3-1'*"“:i°“-'-'he signal

to be ‘measured is applied to Ul which basically .
- transforms it to standard ECL levels for application to

the main gate. The ECL level will be passed to the high
speed counters for a time determined by the sclected

‘range. The high speed decade counters then divide the
unknown input to obtain the first-and second. digit- ..

1912A
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Theory of Operation

information. This information is applied to the counters

- within U7 to obtain the rest of the digit information. The

high speed counters are necessary because the maximum
toggle speed of the counters within U7 is 2 MHz. The

- digit information is strobed into the latches by amemory

update signal (MUP) generated by the controller U6, U6

_ also applies a pulse simultaneously with the digit strobe.

to position the decimal and to light the appropriate

- annunciators. The latches (within U7) will hold and

present the entire digit information to the display on a
common data bus. U7 also generates the strobe cycle to _
enable the correct LED to light. Each LED is strobed
individually for a period of 90 usecs. this individual strobe

".scheme increases the LED life and decreases the energy -
consumption, permstance of l:he eye. ehmmates any
o flicker.

3-8. - In review of this test case it can be seen that to
obtain a count in the frequency mode the 1912A has

- utilized all seven of it’s basic sections. Each of these -

sections will be discussed in detail under the block
diagram analysis. However. because one section, the
controller, is basic to every other section and is essential
to the operation of the 1912A in each mode of operation,

it will be discussed now.
~3-9. " Controller (U6)

- 3-10.  The controller is capable of performing numer--
* ous logic steps, see Figure 3-2, the first of which is start

(step-1}. Step-1 will be initiated whenever power is first.
applied to the counter, or if a new range, mode, or the
reset switch has be actuated. Step-t. will initialize the
counter to accept a new measurement. Step-2 is skipped
as only odd numbered steps are used to order events. The . .

_~next events in the controllers logic (step—3) enables the
" decade counters, contained within the accumulator, to
“count the frequency of the unknown signal in the

frequency mode or the 10 MHz reference clock in. thc
period. mode : o

31 .
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3-11.  Step-5 enables the autorange circuit. In this step
the controller decides whether or not the range is -
adequate for optimum resotution. If the most significant
digit (MSD) is less than one, then the optimum range has
not been achieved and the controller will increase the gate
time by a factor of 10. The controller will cycle through
this until the MSD is one or greater, or until the longest
gate time possible has been reached. If a range has been
manually selected, then the resolution of the display (gate
time) will be determined by the selected range, not the
value of the MSD.

3-12.  When in the autoranging mode the controller
provides a hysteresis circuit which .prevents a shift in.
range when the frequency of the input signal changes by
up to 20%. To activate the hysteresis circuit, the MSD

* ‘must first be equal to one which sets the hysteresis flip- -
flop (HFF) high. The hysteresis then introduced by the
controller will tend to hold the present range until the
second significant digit (2SD) falls below eight.

-3-13.  'Step-7 is called memory update (MUP).'This
- step enables the controlier to shift the count obtained in

“step-3 to the display. The next step, step-9, is a wait period

of 200 msecs which limits the controller to amaximum of
five readings per second. :

3-14,  The controller's logic will continue to cycle from

-step -3 through step -9 once every 200 msecs plus the

selected gate time and will go to step -1 if theiunstrument
is first turned off and then back on again, or if a new

‘mode, range or the reset switch is actuated.

3-15." Period Mode
3-16 . The per.iod of an unknown signal is measured by
counting a reference frequency during a specified number

of input periods (see Figure 3-3). The Model 1912A

obtains its pericd measurement by applying the unknown

input to the range control, using that count to derive the '

gate time and then counting the 10 MHz signal supplied

by the time base, Selection of the range control will

directly determine the resolution of the period
measurement. The longer the gate time, the more periods

“averaged and consequently, better resolution.

" INPUT S _

o ~ ' ACCUMULATOR e
CHANNEL A INPUT N DECADE COUNTERS 1 DISPLAY
<2 MHz SECTION : DISPLAY MEMORY . { " LED’s

- o , - | DISPLAY
* SIGNAL TO BE o
: MEASUREP . ' AUTORANGE SENSE -
" 'DISPLAY MEMORY
UPDATE COMMAND
TIMEBASE | 10MHz . COUNTER RESET COMMAND .
OSCILLATOR o - : ) ] ) —
‘ b { MAIN GATE ENABLE SIGNAL
T MHz - | .CONTROLLER 4
" ' ESQ&EA%ODNTROL . CONTROLLER _
, = . GENERAL o . PROGRAM .
- TIME BASE_ CENert €«— Conthor
DIVIDERS - | & - Logie
L " AUTORANGE COMMANDS

, ?igur,_’e_ 3-3. Period n'!l_odg_'.__' T

3-4
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 for correct display readings).

3-17. Totalize Mode

3-18.  The totalize mode is used to count the total num-

ber of events as they happen (see Figure 3-4). This is

.achieved by completely bypassing the range and

controlier functions and continuously enabling the main

. gate. The totalize mode will count up to 9999999 at which
" time the overflow indicator will light and the display will

reset itself to zero. The overflow indicator is the only
annunciator used in the totalize mode. A new count may
be manually initiated by depressing the reset button, or

by selecting a new range.

+3-19. Self Check Mode

3-20.  The self-check mode is an internal verification
system that uses the 10 M Hz signal from the time base as
a reference (see Figure 3-5). When in the self-check mode
manuai selection of each range and the reset switch will
verify that all sections of the counter, other than the input
and time base itself, are working properly (see Table 3- l

1912A

Table 3-1. Display Readout in Self Check Mode

MODE DISPLAY ' ANNUNCIATOR
Auto 10000.00  kHz

100 Hz 10.0000 o kHz

10 Hz 10000.00 kHz

THz 0000.000 Overflow kHz
0.1 Hz 000.0000 Overflow kHz
Reset 888,8888  kMz

3-21. Block Diagram Description

377, The follomng block diagram descnpuon will

~ detail each individual function that the 1912A is capable

of performing in a logical 1nput to output order. Each
individual function is keyed to a corresponding block
diagram and/or. supported ‘in part by the schematlcs

: ‘located n Section 8.

'CHANNEL A -
©INPUT

: | neut | aneur

AGGUMULATOR
DECADE -
COUNTERS/DISPLAY [H
" MEMORY/DISPLAY [
MULTIPLEXER

© DISPLAY
LED's .

* (FROM TOT SWITCH)

CONTINUOUS = . .  MANUAL  CONTINUOUS
MAINGATE = . RESET " ' DISPLAY MEMORY

ENABLE SIGNAL. . COMMAND  UPDATE COMMAND

T

{FROM TOT SWITCH)

Figure 3-4. Totalize Mode -

10 MHz ‘MAIN.

DECADE

" DISPLAY

COUNTERS/DISPLAY [FEAR:
GATE . MEMORY/DISPLAY. [ LED's
- MULTIPLEXER L
_ , [ 3 _.' IAUTOHANGESENSE
. MAIN GATE ' DISPLAY MEMORY |
UPDATE COMMAND.
ENABLE SIGNAL g
R COUNTER RESET COMMAND ,
TOMHz | ' : _ GENERAL 1 1
) |1 RANGE CONTROL - RESET
TIME BASE - J o . LOGICAND s _PROGRAM
OSCILLATOR. . TIME BASE o CONTROL
S DIVIDERS _ SR ~LoGIC
AUTORANGE COMMANDS i

_ Flgure 3-5. Self Check Mo_de_'
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3-23. Input Section Channel A

3-24.  An Input signal from the BNC connector is

coupled through CIl to the buffer amplifier, Q! (see
- Figure 3-6). It is then applied to the custom 1C U, which
includes in part a broadband amplifier, schmitt trigger,
and output amplifier. The first section of -Ul, the
broadband amplifier provides gain over the wide range of
input frequencies. The second section of U1 is a schmitt
trigger used to square the output to obtain fast, clean
transitions and the third section, the output amplifier;
translatés the input signal to the standard ECL and TTL
levels for application to the main gate (U2) and the
controller (U6) respectively. o -

3-25. Input Section Channel B

3-26. - For channel B inputs (see Figure 3-7) the signalis
amplified and fed to a dual high speed flip-flop where it is
effectively divided by four to bring it within the range of
the high speed decade counters. The prescaler also

- contains a level detector which blocks the prescalers

operation when the input levels drop below a preset
value (drop out). The manual selection of channel B, -
simultaneously inputs a prescaler code to the controller,

" . U6. This code will cause the controller to quadruple the

gate time to compensate for the reduction of the input

frequency by the prescaler.

.ourpuﬂ ;

l— ‘ o . : "~ TgroapeanD SCHMITT _
: ' s * BUFFER | ame TRIGGER AMP -
o [\ ‘ I\ [\ EcL | \ MAIN
INPUT | ] ly ) . Qz 1 GATE
o X H | | :

i L |
PRESET CK
R11
L rRIGGER _
LEVEL ADJ TO TIME BASE
w5 " DIVIDERS

CATT -

. FRONT PANEL
TRIGGER R12 -
| LEVEL ADJ .

.- Figure 3-6. input Section Channel A

DIVIDE BY
4 COUNTER

LEVEL™NL
—{ DETEC- .

ereaIN . |0
cHANNEL B O] AMPLIFIER

. FREQ

. BUFFEB ouT

Figure"a-?: flnput Section Cha';in:el_ B
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3-27. Main Gate High Speed Counters

3-28.  The high speed countérs, U2, U3B, U4A, U4B,
(first digit) and U8 (second digit) are used to supply the
digit information for the LSD and 6SD, respectively.
These counters are separate from the rest of the counters
contained within the accumulator U7 because of the
toggle speed they must handle.

3-29.  Atstep-3cinthe controllers logic(see Figure 3-2)

a gate pulse is generated and applied to the J & K inputs
of the main gate, U2. The unknown input, refer to
schematic 8-2, is then applied to the clock input of U2
and toggles it on the negative going edge. U2’s output and
the cutputs from U3, U4A, and U4B combine to make up
the bed information for the first digit. The bed informa-

 tion for the second digit is derived solely from U8.

3-30. . At step -3d in the controllers loglc the gate’
pulse (GATE) goes high-and with a logic 1 applied to the
J & K input of the U2 the clocking input is ignored and the
counting -of the unknown input is stopped. The digit
information will now be held by the latches contained
within U7 until step -7’ (MUP} of the controller’s logic.

'3431. Time Base

"3-32. The time base consists of a I0MHz crystal (YI) a
- buffer amplifier (Q2), a nor gate (US) and a decade
counter (U9). The time base is configured as a Colpitts -
oscillator, see- schematic 8-2, whose frequency is - - .
controlled by the erystal Y1. The amplifier Q7 and Nor

gate U5 combine to provide a buffered output and the

- decade counter divides the 10MHz crystal frequency to.
obtain the IMHz time base. In the frequency mode the

- 1MHz signal is applied to U6 to obtain the range control -

- logic. In the period and self-check modes the IOMHz -

* signal is applied to the main gate and counted as the.

. unknown while the’ actual unknown s1gnal is used to
derive the gate time.

3-33. " Decimal Pomt Log:c

3234, The Model 1912A uses a‘§cheme to posmon the: -

" decimal which is synchronous with the appropriate dlglt o
strobe. An encoded input generated by the sclection of a - -
resolution switch (see Table 3-2) will enable one of thesix =~ -

will .change as the value of the signal- bemg measured
changes. This effectively shifts the decimal position asthe

input changes to ensure maximum display capacity. The
" annunciators, kHz/msec, MHz/ used, are lit by the same
scheme as the decimal, however, the: enabling strobc ,

gencrated by Ub is now UX (sce Flgurc 8—2 sheet 3 of 3)

1912A

Table 3-2. Range Encoding (Frequency)

INPUT TO RANGE SWITCH ENCODING
a) FREQUENCY A MODE

Input to U6-Pin |Gate Time | Decimal | Annunciated

, Location | Units Output
22 |23 | 22 : Cutput
011 0 |10 msec* Ds - MHz
1 1 0 0.1 sec® D3 KHz
0 ]0 | 1 [1.0sec™ | D4 KHz
1 0 1 |10sec D5 KHz
T 1|1 jAutorange| = =

YObtainable gate fimes in autorange mode.
.WNota ﬁxed vaiue. .

3-35. Range Control Logic (Frequency Mode)

3-36.  Selection of a range may be determined manual-
ly by one of the front panel range switches or
automatically by selecting the autorange mode. If the
‘range is manually selected, a predetermined range’
command will be applied to U6 (see. Table 3-2) which

_determines the division ratio of the: IMHz clock pulse.
- The IMHz clock pulse enables the main gate for a length

of time directly proportional to the division ratio. The

-same scheme is used when the autorange mode is selected,

however, in this case the range command is not a set

~ value. The encoded range command in the autorange.
. mode will change, causing the division of the IMHz

s1gna1 to change which ‘will enable the gate time to-
increase or decrease depending upon the value of the
signal being measured.

3-37. Range Control Logic (Pgriqd Mode)

3-38. The fahgé control ldgxc’ for the period’ mode is

" similar to that utsed in the frequcncy mode except that the
. IMHz clock input is replaced with the channel A, TTL
level input (XA). The XA signal is divided by the decade

counters within U6 and like the IMHz sngnai it’s division”. -
ratio is determined by the encoded range command (see

:'_Table 3-3).- The divided XA S1gnal is then however,
- applied to the main gate and used as the enable signal to

- possible AND gates contained within U6. A decimal - allow the 10MHz time basc output to be counted and .

positioning strobe (DP) will then be generated by U6.
simultaneously with one of the six digit strobes, which
will light the corresponding decimal. If autoranging has -
- been selected, the encoded range input to the AND gates

stored by the latches contained within U7, and then:,

" displayed as the permd measurement.
3-39. Autorange Loglc

_ 3-40. ~ When used, the autorange loglc will ensure max-.

imum display limits by automatically increasing the gate

time until all seven digits are filled or until the longest

gate time has been reached. The operation of the auto- .

. ranging logic is similar to the manual resolution selec-
tion, however the range encoding lines, input to U6 on
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pins 22, 23, and 24, are placed by the interation counter
internal to U6. The interation counter will then select one
of the 3 shortest gate times in the frequency mode (see
‘Table 3-2) or if the period mode has been selected the
autorange logic may pick fromany of the manually selec-
table gate times with the addition of 10 periods averaged
which is not manually selectable (see Table 3-3).

Tabl_e 3-3. Range Encoding (Period)

INPUT TO RANGE SWITCH ENCODING
{(PERIOD MODE)
Input to -| Gate Time | Period ﬂecima! Annunciated
U6 Pin ' | Location | Units Output
2223247} o Output
“olole = 10° | ps. | msec
1{0}0 . 10! D6  msec
“of1]o = 102 | D4 sec
111 o . 10° D5 Hsec
oo | m 10 | pe | pmec
1 1 1 = - o *E

* _ Obtainable only in the period mode of operatmn when using the
autorange resoiution,

** Not applicable. -~ .. % Nota fixed value.

3-41. Disp_léy Memory and Multiplexer

342.  The display memory and multiplexer consist of
. counters, latches and gates, all internal to U7 (see Figure
3-8) used ‘to accumulate, hold and present the digit
information to the display. When step -7 is reached (see
Figure 3-2) the controller generates a memory update
signal (MUP). At that time the contents of the decade
counters are shifted into a series of four bit latches. A
10kHz -osciilator and a 10 stage ring counter internal to
U7 generate strobe signals to apply the contents of the
four bit latches onto the common display data bus in

parallel. Information on the data bus is decoded by a

- seven segment decoder for apphcatlon to the display.

3—43 Display

3-44, " The dlSplay (see Flgure 3-9) consists of s seven, -

seven-segment LEDs, each containing its own decimal
point, The appropriate LED is enabled simultaneously .
‘with the enabling of a gate in the display multiplexer (U7).
This allows the digit information to be applied via the
common data bus to all LEDs in parallel However, only

the. LED that is enabled by the ten stage ring counter -

: w1_thm U7 will accept the data and consequently light.

AUTORANGE SENSE - .
TO AUTORANGE LOGIC
ot MAIN GATE
S L ¥ L \ o
MALN DIRECT INPUT _ - L _
. GATE . . : :
‘ P INPUT o N o e e e e e e e e e - _—— i ————
ENABLE RESCALER g PULSE . e e S e e e e e e -
‘| SIGNALS | 10 MHz {CHK & PER} i 2
DECADE DECADE w &
FROM INPUT SECTION OR cLock |counTer COUNTER 2k ||
* TIMEBASE DIVIDERS ~ "RpuT POLSES | 50! (MSD} -§§ |
o e PR
MEMDRY UP- I_ -
DATE COMMAND ™1 T ENABLE 1 I
SYNC | - e
PULSES T 1 . o :
L o I J FOUR-BIT| |Fous-sit]  |Four.eiT/ <g I
DECIMAL
- POINT S ey mer LATCH LATCH LATCH gz
R 1 o E| . ' “@
. LOGIC ' 1 Ten- . - USED ; i aE |
: |{sTAGE o : ~ |-
L RING gssg .
{]counTen |70 || .
. b : u .
R B S50 g o b
N~y | - L3R
) _ - J | o 1 | P&k
I 10 KHz o L ‘ |§g3 ]‘.‘
o 1 R || FourmT FQUR-BIT FOUR-BIT | . |FOUR-BIT FOUR-BIT{ |FouraIr| A I, K
O ‘
P R |leate . | |eaTE GATE . GATE - GATE GATE 1
- 1] zerosue. B 3 : v L
- 1| PRESsION 2 i A
: ] rosic
R : ) ) . 11
=== Hilm—————— —_————— ———— |
DISPLAY UNBLANKING. | e
7 ENABLE ) : I 1
y L WNPUT “ ) . }]; OVERFLOW.
OIGiT - - {RBi} - BCOTOSEVEN  -f - - - | FLIR-FLOP |
|- orivers | o - SEGMENT * . e T i )
e "DECODER . : RN IT N - I
ull‘ AS? ONE-BIT ]
L 1] caTew t
s Yt e TR P L e L o=
: DIGIT §TROBE LINES - . - - MEASUREMENT DATA BUSTOD - .~ I -
TODISPLAY. . ’ - DISPLAY LED's (SEVEN LINES} - - - = .- TODISPLAY -
: _ ; I OVERFLOW - ..

" Figure 3:8. Display Memory and Mulliplexer . -~ '
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Section 4

 Maintenance

WARNING

THESE SERVICING INSTRUCTIONS ARE FOR USE BY QUALIFIED PERSONNEL
ONLY. TO AVOID SHOCK, DO NOT PERFORM ANY SERVICING OTHER THAN:
THAT CONTAINED IN THE OPERATING INSTRUCTIONS UNLESS YOU ARE

'QUAL!FIED TO DO SO
a-1. INTRODUCTION

42 This section has been designed to enable the
' maintenance personnel to isolate and correct any

instrument malfunction in the shortest possible time,
This includes Service Information, General Maintenance,
Performance Test, Calibration and Troubleshooting
(Flow Charts). The Performance Test is recomimended as

an acceptance test when the unit is first received, it may, -

however, be used any time that the operator suspects a
discrepancy in the overall operation of the instrument.

4-3. * Calibration is a separate procedure that requires
the unit to be removed from its case. It is recommended
that the instrument be calibrated once a year or whenever

~ the instrument fails to meet a performance test.

44.-' - ,Troubleshootmg charts iocated at the end of this
section list many possible instrument malfunctions and a

corrective procedure for each. The test equipment .

required for the Performance Test, Calibration and
Troubleshooting is listed in Table 4-1. If the
recommended equipment is not available, instruments
havmg equlvalent speclﬁcatxons may be used. -

SERVICE lNFORMATION

-6. ' Each mstrument that is manufactured by the_' }

John Fluke Mfg. Co., Inc is warranted for a period of

~_one. year upon delivery to the original purchaser. The .
-warranty is given on the back of the title page located in

4T Factory authorized calibration and service for
- each Fluke product is available at various world-wide

locations. A complete fist of these service centers is -
included in Section 7 of this manual. If requested, an

~ estimate will be provided to the customer before work is

begun on instruments that are beyond the warranty

- period. However, any malfunctions that do oceur within
- the limits of the warranty W11I be corrected at no charge,

4-8. GENERAL IV.I_"AINT‘_ENANC“E'

4-9. - Access and Removal Information’
_ WARNING!
FOR SOME MAINTENANCE PROCEDURES
IT WILL BE NECESSARY TO APPLY POWER
TO THE INSTRUMENT WITH THE SHIELDS
REMOVED. FOR THIS. CONDITION THE
- OPERATOR SHOULD BE AWARE THAT THE

FOLLOWING POINTS WILL BE AT THE
POWER LINE POTENTIAL. '

R Rear- panei_AC_ connector -
2. Transformer Winding (crimery)
3, LLand"patteto'oo Ma.ln'PCB.(comporient side)

= between transformer and front panei power
__sw1tch Sl

- the front of thls manual :

4. -_._.._mmper..m located on bottom.of Main-PCB. ...
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Table 4-1. Reﬁulred Test Equipment

RECOMMENDED

MINIMUM
EQUIPMENT NOMENCLATURE SPECIFICATIONS EQUIPMENT
Quartz oscillator ‘
frequency standard HP 105A/B

1 x 10 & ppm stability
- with 10 MHz output. :

2 Hz to 10 MHz .
5 mV to 500 mV

10 MHz to 520 MHz
5 mV to 500 mv

Fluke 6010, or
Wave Tek 3001

Low frequency
oscillator

High frequency .

Wave Tek 2001
oscillator - )

RF millivoltmeter
with 50 Q terminator,
+ high impedance

S5mv sensitivity' Bgonton Q2B |

10 kHz to 520 MHz

terminator
. With at least a 200 mV
: Multimeter range in DC & AC functions Fluke 8000A
t V/di i ;
Oscilloscope Greater than 100 mV/div (vertical Tek 465

sensitivity) using FET probes =

412, Périodically clean the multi-counter to remove
accumulated dust, grease and other contamments usmg
the followmg procedure ’ - :

4-10. Use the followmg procedure to gam access to the
interior of the mstrument

1. With the power switch in thc OFF position
(out) disconnect the line cord, external clock

input and DOU connectlon (lf used)

NOTE

Remove the Phﬂh?S screw on the rear panel -‘ " To avoid hairliné scratcheés on the front panel
.- directly below the line connector. . g lens it is recommended to use a very soft cloth
T ' - .such as facial tiss es when cleaning the ront
3. Hold rear of instrument case firmly and pull - 'R:me I S “ _ g f
front panel straight out P S e ‘ : :
- L ‘Clean the -front panel and exterior surfaces -

4. Top and bottom shields may now be re-
) 'moved by removmg six #2-56 SCrews.

5. Al rcplaceabie parts are now vnslble
- 6. Reassemblc in the opposxtc order

NOTE '. \

To avoid conmmz'naring the pcb with oil from

_your fingers; handle it by the edges or wear.

gloves. If the pcb does become.contaminated,

" refer to the cleamng procedure given later m_"
" this section, - : '

4-11.

Cleanlng
CAUTION!

If any solvent is usod, such as treon, it_should

* “be kept clear of -éw_itches, ‘potentiometers, -

plastics and transformer windings since it .

. Temoves lubrication and breaks down winding

msulatlon. =

. with ethyl alcohol or soft cioth dampened 7
-with 2 mild solution of detergent and water.
A § '.cle‘a‘ning-'of the ff_ltorior is ht_:cessary, use
“clean, dry air at low pressure (20psi). If con-

taminants remain, individual pcbs can be
cleaned using anyhydrous ethy!- alcohol,
however any items likely to be affected by

the alcohol (batteries, etc.) should first be

. removed: Excess alcohol should be blown

free with the pressurized air followed by a-
thorough drying. Do not use drymg temp-'

: eratures in excess of 50°C

- 4-13. F-use Replacement- .
~ 4-14.  The line fuse (F1) is located on the rear panel. If
e replacement is necessary, use a 1/8 amp slow blow.for :
. 100V and 115V lin¢ powered units and a 1/ 16 amp slow
_. blow for 230V line power and a % amp slow blow for

-+ battery powered units. The 1912A also has’ individual .
fuses for protection of the channel B prescaler and the’
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* Main PCB battery charging circuit (for battery units
- only). Each of these fuses are located directly on their

respective pcbs (for access and replacement of the Main
PCB fuse, see Section 6).

4-15, PERFORMANCE TEST'

4-16. The following performancc tests are designed to
compare the actual operatlon of the instrument with the
specifications given in Section 1. These are sensitivity
tests and are suitable for incoming - inspection, and
periodic checks to verify overall operation. If the

instrument fails to meet any of these tests the authorized’

personnel should proceed to the calibrating procedure,

4-17. Initial Procedure Check -

~ 4-18.  The following conditions must be met before -

proceeding to the sensitivity test,

1. All external inputs should be made via a
- shielded cable with a compatible bne con-

".-nector and must not exceed the mput limits

as specified in Section 1.

2. Intemal/extemal clock switch must-be in
the internal posmon

3.. Trigger Ievel must be in the preset posmon

4 Attenuator sw1tch should be in the. out' |

posmon

5. A'Umt to meetthefollowmgchecks see Table - |
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4-18. Sensitivity Check (Channel A)

1. Connect the low frequency generator, set to
10Hz at 15 mV to the channel A input. If us-
ing the 6010A or 6011A signal generators
terminate their outputs into 500.

NOTE :

The Wavetek Generator (3001 ) is an analog

Jrequency selectable instrument whose output
is directly proportional to the accuracy of the -
adjustments made by the operator.

2. Energize the counter and select the fre-
quency functlon channel A and auto reso-
lution., :

3. Confirm that the dlsplay reads 0. 010 kHz
E =+ 1 digit.

4. Disconnect the low frequency generator and
© connect the high frequency source terminat-
ed into 504} at a T-connector to the channel A
~ input, also connect an RF mll]:voltmeter to
. the T-connector. :

5. Refer to Table 4-3, and set the generator for
150mV at about I0MHz to obtain a refer-

_ ence reading. Now.lower the generatoramp- -

litude level until the 'counters display

~ becomes unstable. Verify that the leve] at

which the display changes is below I5SmV.

‘;'6. Repeat step -5 for each fré.q'uency listed 'in
Table 4-3. Note that at 125 MHz the levei
must be below 25 mV before the dlsplay_

4.2, becomes stable.
Table 4-2. Initial Procedure Check
e - +1 coum :
FUNCTION 'RESOLUTION DISPLAY" ANNUNCIATORS
"~ FREQCHA/CHB Y 100Hz 00000 - . - |- MHz. .
"FREQCHA/CHB B 10 Hz - 000 . o TkMz -
FREQCHA/CHB | ~ . = "{Hz - 0000 - | " kHz
 FREQCHA/CHB | - - 01Hz - 0.0000 “KHz -
_PER U0 Hz 10.00000 - s
‘PER. . 0000 - P s
PERT . 10'Hz - 0.00000 N - mS
-~ PER T 100 Hz 00000 - f . mS"
CCHK. o 100 Hz 10.0000 . .-  MHz
. CHK o 0 HE ~ 1000000 | . kHz . .
CCHK o g 10000.000 " kMz Overflow
CHK - ] © 04 Hz - 000.0000 - kHz Overflow
2 CHK S ST AUTO - 1000000 . | kHzZ
1. CHK&HESET © AUTO . 8888888 . ] - kMz-
"-'.',_TOT e e AUTO A e ——
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Table 4.3, High Frequency Sensitivity Check

{Channel A}
. GENERATOR SETTING | ,
DISPLAY READING +
FREQUENCY '-:"\’;L GENERATOR STABILITY
10 MHz 15 mv 10000.00 kHz
50 MHz 15 mV 50000.00 kHz
100 MHz 15 mv. 4100.0000 MHz
125 MHz 25 mv 125.0000 MHz

'4-20. Sensitivity Check (Channel B)

1. Connect the high frequency generator and

an RF millivoltmeter to the channel Binput -

v:a a high 1mpedance T-connector.
2. Setthe gencrator to about 50MHz at 75mV

3. Energize the counter, depress the'frequ'ency

. B function sw1tch and select 100 Hz resolu- :

thﬂ .

4. Make a note of the display reading and re-
duce the amplitude level of the generator
until the display goes to zero. Increase the

- amplitude level until the counter reads
" correctly, the level -at which the counter

reads correctly should be less than 25 mV, -

5. Repeat step—4 at IOOMHZ and 175MHZ

6. Repeat step—4 every SOMHZ to 520MHz

notethat the input level remains at less than

" or equal to 25mV with a clean dropout i.e.
a maximum of one noisy reading).

4-21. CALIBRATION

4-22. The 1912A Multi-Counter should be cahbrated .

Once a year or wheneve_r a sensitivity check indicates-that
_ the instrument ‘does. not match the specifications.
Calibration requires no more than the adjustment of the

trigger level (channel A) threshold ad_]ustment (channel '

B) and the time- base ad_lustment

4-23. Tngger/Hysteresns Level Adjustment
(Channel A)

- 4-24.. The tr:gger_ level adjustment should be per_form-'
ed whenever repairs have been made to the input section

of the counter. Perform 'the tr1gger/ hysteresm Ievei

.ad]ustment as follows:
1. Remove the 1nstrument from 1ts case,

2. Connect the high frequency generator and an

RF mllhvoltmeter via-a T- connector term-'

" inated in 500 energize counter Co

.4._4.‘

3. Set the front panel trigger level control to
the preset position, - '

4. Set the generator' to 75 mV output level at
. about 100 MHz, note the display reading as
a reference.

-5 Set the hystere51s tnmpot {R20) to its maxi-
" mum clockw1se posmon

6. Reduce the input level until the display
becomes unstable and then try toadjust R11
(internal trigger level, see Figure 4-1)for the

- reference reading as noted in step-4.

7. Repeat step-6-until no additional sensitivity
is possible.

. 8. Repeat sensitivity check channel A. If
counter does not meet this check turn the
“hysteresis trimpot (R20) counterclockwise -
~until all display limits as listed in Table 4-3

are met. o

NOTE

Oscillations of Ul's outputs indicate that R20
* has been aay‘usred too far counterclockwise.

4-25 Threshold Adjustment (Channel B) =

1. . Remove the unit from its' case. Refer to
warnmg under Gcneral Mamtenance. 7

: 2..7_ Set functxon switch to frequency channel B
and resoluuon to 100Hz. :

' 3. Connect a high frequency generator andan -
RF millivoitmeter via a T-counector to the
channel B input. -

4. Set the generator to about 250MH2 at 20mV a

5. Set .the threshold trlmpot (R19) on the
-~ 320 MHz Prescaler PCB to its rnaxunum
: counterclockw1se position. .

6. 'Advance the tnmp‘oe (R19) clockwise unti'l_"
- .the display goes to zero. Then slowly ad-. -

vance the trimpot counterclockwise untﬂ o

the dlsplay reads correct]y

. 7 Reduce the 1nput amphtude and verlfy that . |
“the reading remains stable until going to .
zero (must be less than or equal to:25mV)."

Repeat step-6 and-7 untll counter meets th:s o

o spemficatlon




i

Change the generator output to SOMHz at

about 75mV. Reduce the amplitude level

and verify that the display reading remains
stable to below 25mV. If the display be-
comes erratic at a level greater than 25mV

then R19 must be readjusted. The correct |

adjustment for R19 is for a clean dropout of
readings when the input level is about 15mV
at frequencies from 50MHz to 520MHz.

4-26. 'Time Base Adjustment (Standard Unit)

L

Allow the counter to operate for at-least 30
minutes in the case to stabilize the internal
temperature,

Select the frequehcy—A function and 1 Hz

resolution,

1912A

Select a 10MHz output on the quartz oscill-
ator and apply it to the channel A input.

While observing the display adjust the time
base oscillator control (C5) through the rear
panel, see Figure 4-1, to obtain a reading of
overflow 00000045, '

4-27. Time Base Calibration
(Option —03 & —04)

L.

Allow the counter to operate for at least 30
minutes in the case to stabilize the internal
temperature,

Select the charmel A functlon at 1 Hz reso-

Jution.

Connect the I0OMHz reference frequency to
the channel A input.

&Ja
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NO ADJUSTMENT
GCATIONS ON THIS SIDE.
e

Figu_rg 4-1. Main PCB (Top View) . . -
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Frgure 4-2 Main PCB (Bottom Vlew)

' 4-29

4, Rernove the un1t from 1ts case and T

immediately recorinect the liie cord. Refer to
_ warmng under General Mamtenance

5. Using a nonconductlve screwdnver adjust"

the TCXOthrough the Main PCB (see Figure 5_7* S _ :
4-2) to obtain a readmg of (overﬂow).,__ L

000. 0000 :|:3 counts in the LSD

6. Return unit to its case assure that readlng

remams constant

4-28. TFIOUBLESHOOTING
' CAUTION §

‘Static di'sc'harge can da‘mage MOS.

components contalned in the 1912A. "

4-6

- 'When troubleshootlng or rcpa1r1ng the 1912A .
use the folIowrng precautions to prevent damage from _

- '_ statxc discharge:

" 1. Never remove, install or otherwise connect
or. disconnéct components without first.

" turning the [912A power switch to OFF, -
and drsconnectmg the llne cord.’ :

S stanon

',3.7'.Do not" handle ICs or pcbs by the1r :
L connectors e _ .
i 4. . Use statrc ground straps to dlscharge reparr .
' --‘personnel ' : :

ER) Perform all reparrs at a static-free work o
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‘5. Use conductive foam to store replacement '

of removed ICs,

6. Remove all plastic, vinyl and styrofoam
products from the work area.

7. Use a grounded soldering iron.

4-30.  The followmg discussion shall be used to xsolate
and correet any problems still existing after completion

of the sensitivity and calibration procedures, for explana- -

1912A

tion of the symbols used see Figure 4-3, The entire
troubleshooting procedure for the instrument is
contained in four flowcharts. The first flowchart (Figure
4-4) troubleshoots the channel A input section and its
associated circuitry. The second. procedure {Figure 4-5)
troubleshoots the channel B input section (520 MHz
Prescaler). The third flow chart (Figure 4-6) details a self- -
check operation for the gating and divider circuitry. The
last procedure (Figure 4-7) debugs the display and the two
CMOS chips, U6 & U7.

- |MEASURE DC
1VOLTAGE ACROSS
- |CAPACITOR C1

~ WHICH).

- ’ INTERCONNECTS FLOW CHART SYMBOLS AND
INDICATES THE DIRECTION GF PROCEDURE FLOW.

A TERMINAL POINT — USED TO INDICATE A START,
"STOP OR INTERRUPT OF PROCEDURE FLOW.

INSTRUCTION OR PROCEDURAL STEP.

. ~ - DECISION REQUIRED — ALWAYS ASK A QUESTION.

41270 . THE FLOW FROM THE SYMBOL IS DEPENDENT UPON

+13vDC  »  THE DECISION MADE -~ USUALLY YES {GO) OR NO

s (NO GO), BUT MAY HAVE THREE POSSIBILITIES (E.G.
o HIGH, LOW OR NORMAL).

‘ | CONNECTOR — EXIT TO, OR ENTRY FROM ANOTHER PART
@ L OF THE FLOW CHART (ASSOCIATED ARROWHEAD SHOWS

' INSTRUCTION OFI PROCEDURAL STEP, MAY BE PERFORMED
IF OPTION 1S INSTALLED

. Figure 4-3. Troubleshooting _Flow.Chart SymboIs .-

47
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START

SENSITIVITY CHECKS SHOULD
FIRST BE COMPLETED

s
INPUT

SIGNAL
PRESENT?

l - | CHECK @2, Q3

APPLY INPUT; <2 MHz,
215 mv, TO CHANNEL A.
DEPRESS FREQ A SWITCH,

SELECT AUTO RESOLUTION i
* IS
BURST
CHECK DRAIN OF Q1 " OF % INPUT :
_SIGNAL AT ‘
TP7
?
s
INPUT
Qi SIGNAL
. PRESENT FREQUENCY
? _MODE . .
NORMAL - | S
CHECK DC LEVEL | L | DEPRESS PERIOD MODE SWiTCH , ‘N
OF U1 Pn-10, 11 SR - | KEEP RESOLUTION AND INPUT S
: S C THE SAME AS FREQ A. - .
CHECK Pn-18 OF
ADJUST TRIGGER /T K P18 0F U1
_AND CALIBRATE EQUAL AND
IF NECESSARY APP ZERO
? .
S INPUT
SIGNAL ON _
CHECK Pn-3 OF U1 ISITAT
TTL LEVEL?
IS INPUT
SIGNAL ON Us
U1 P37
IS IT AT ECL
LEVEL? PERIOD
MODE
NORMAL -
CHECK Pn-4 OF U2 " tF UNIT IS STILL DEFECTIVE
GO ON TO NEXT SECTION,
520 MHz PRESCALER
{FIGURE 4.5) .
_ . Figure 4-4, Troubieshooting Flow Chart, input Section -
s B A N NS ST R Y
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APPLY INPUT; 250 MHz, AT 100 mv
TO CHANNEL B, DEPRESS FREQ B

SWITCH, AND SELECT AUTO :
RESOLUTION. I o j’

"‘a

FHS

[ [i I [ cHECK Pn6 of U2
L | SET R19 70 MAX CCW FOSTTION B '

[ E - |_cHEckBASEOF a1 | _— [ us
j -

IS

CHECK FUSE oot o CHECK 03
ON PRESCALER PRESENT COLLECTOR
[ 3
YES .
” o [ CHECK COLLECTOR OF 02 : a3

IS
INPUT

" SIGNAL’
PRESENT

- o | L _01-,02

“THIS COMPLETES THE
TROUBLESHOOTING
oo _ PROCEDURE FOR THE
_ o : S CHECK Pn-11 ' g . © | 520 MHz PRESCALER
ﬁ o - . S OFU1l- - o S ' IF UNIT IS STILL DE-
‘ I ' ' Lo FECTIVE GO ON TO
NEXT PROCEDURE.

IS
“INPUT
SIGNAL PRESENT
- ONPn 117
IS1T AT ECL
- LEVEL

" NOTE

| CHECK

- PRESCALER
CONNECTOR .
P3 '

Typical ECL, TTL levels are as follo;vs:

ECL logic I = 4.7V
 logic0=32V .
TTL logic 12225V -

Uz, Pn5
OF MAIN"
. PCB

S logic 0 < 0.6V
YES :
: I S : ~GO TO NEXT
i S S o ) - TBOUBLESHOOTING ’
PROCEDURE :

I-'-‘igu're"'t_l-s. Troubleshooting FloW_’Chart,' 520 MHz Prescaler



1912A

START

SENSITIVITY CHECKS SHOULD - L
FIRST BE COMPLETED. - [ CHECK TP-7

v

DEPRESS SELF-CHECK AND
SELECT 10 Hz RESOLUTION,

) o
[ omecktes | - | 0sANDuL2

CHECK TIME &o _ s ' ‘ i

BASE, (CONSIST s | cHeck us, Pn 12| i
TP-3 AT . :

OF XTAL, Q7, il

Qs AND US) : z

IS

v __

. P iFoPTiON 04 | o [Tosva 7 no /100 KHz
’ i OR-03ISIN- .} R US AND U§ ~ PRESENT
'} STALLED - | [ eHECK P12, Us | IR : ON Pn 12
| checkuiz : :
L ShRECkWs . .

CHECK ‘ : o .

SWITCHES . Is: N ,
AN Pn-12, U6 A [ ecHEckTPs |-
‘ TRACKING |.. 1 us AT 1 MHz

SHoRT® 7 REMOVE U7

- o FROM IT'S
YES. . | |SOCKET. 15 N
. NEG RESET
CHECK TP4 | PULSE ON TP-6

APP 100 tisec
o7

7 NEGATIVE
PULSE ON
TP-6

NEG UPDATE

: ' — PULSE ON TP-5 -
REMOVE U7 APP 100
FROM IT'S B I
SOCKET .

THIS COMPLETES THE BASIC
| OPERATION OF THE GATING
.| AND DIVIBER CIRCUITRY. IF _
FURTHER TROUBLESHOOTING | |
| S NECESSARY GO ON TO THE {.
NEXT SECTION (FIGURE 4-7),

"8 N\
NEGATIVE
PULSE ON

10 Hz
CLOCK ON
S Pn-13

100ms 200ms. L

T : _:‘Figu'_lfe '4-6, Trdubl_e:shdofi'ﬁg Fllow"-_CI.'lp.a@I:rt, T_imlerBase‘ o
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{ sTaRT

- ' SENSITIVITY CHECKS
[ o . _ | SHOULD FIRST BE
Lo COMPLETED.
NOTE
TYPICAL WAVEFORMS
3 ' : . FOR THE FOLLOWING CHECKS
f @ ‘ ’ AND TEST-POINTS ARE

GIVEN IN SECTION-6 UNDER
DOU (FIGURE 602-1).

[ ’ R ' DEPRESS SELF-CHECK

, : AND SELECT100Hz =
. RESOLUTION, HOLD RESE
{- . . S S | switcrIn, S

CHECK POWER SUPPLIES

| N S aJ/ LINE + BATTERY FUSES | No /° DOES
S ; : ~ .| b/ LINE CORD + SWITCH DISPLAY
e/ BATTERY CHARGE : '-'(';”T

-|. d/BATTERY CONNECTION

YES

P ' /- ARE N\ 18 /" DOES
1 NORMAL NO /ANy LED " ONE LED DISPLAY
“OPERATION SEGMENTS - COMPLETELY SHOW ALL
: BLANK DARK a's

? ?

e

CHECK

' —_—
! REPLACE - SEGMENT APPROPRIATE -
FAULTY . STROBES ON : .
_ LED) COMMON 70 OBES ON U7 ONE LED ALL LED'S
: e BUFFERS ON VERY BRIGHT THE SAME
i g - ALL OTHERS -
U0, U208, U209 INTENSITY

oK

7
P . o " CHECK '
L - ' g Su1t - NO _
i B R REFTAcE | no L 1S |
R IR : ’ . STROBE '

?

REPLACE
-APPROPRIATE
- LED :

Figure 4-7. Troubleshooting Flow Chart, Display =~ -
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Do
ALL

CHECK ' - i
Us C—— : NO /' ANNUNCIATORS
Pt 1 LIGHT
CORRECTLY _
RS ‘.‘

IS
100 usec
- TYPICAL
PULSE PRESENT

(SEE FIG. Is
602-1) CHECK NO /oveErFLow
;’;12 INDICATOR
\\ BLANK

7

YES

7 DOES
ONLY ONE
LED LIGHT
7.

DEPRESS
1 Hz RESOLUTION

REPLACE INDICATOR
FAULTY N LIGHT
" LED! N\ ?

YES

s T

. 100 MS DECIMAL
. TYI;IC:L R BLANK
PULSE PRESENT _ FOR ALL

- ONPn5: RANGES ~
, e

s

: DECIMAL
REPLACE . BLANK
1 FauLTY _ ANV
{ Fav - FORONLY
s ONE .

 RANGE |,
> /-

REPLACE | | _ _ o No
- TAULTY © ¢ .+ - THIS COMPLETES THE TROUBLE-

SHOOTING PROCEDURE FOR THE
| DISPLAY SECTION, IF UNIT-IS
. STILL DEFECTIVE GO.TO
"SECTION -2, .

. Fi_g'l_xre_ﬁ_-?'. Troubleshooting Flow Chart, Display {cont) - . -
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5-1. INTRODUCTION

5-2. This section contains an illustrated parts break-
down of the instrument. Components are listed alpha-
numerically by assembly. Electrical components are
listed by item number, Each listed part is shown in an
accompanying illustration.

5-3.  Parts lists include the following information: '
I. " Reference Designation or Item Number to
meet military specification. .
2. . Description of each part.
3. Fluke Stock Number,
4. Federal Supply Code for Manufacturers. (See

Section 7 for Code-to-Name list).

'Ln

. Manufacturer’s Part Number or Type.
6. Total Quantity per assembly or component.
7. Recommended Quant:ty This entry indicates -

" the recommending number of spare parts necess-

ary to support one to five instruments for a

period of two years. This list presumes an avail-
ability of common electronic parts at the main-
tenance site, For maintenance for one year or

more at an isolated site, it is recommended that

at feast one in each assembly in the instrument be
stocked. In the case of optional sub-assemblies,
" plug-ins, etc., that are not always part of the inst-

rument, or are deviations from the basic instru-

5-2

ment mode, the REC QTY column lists the re-
commended guantity of the itern in that partlcu-
lar assembly.

5-4. HOW TO OBTAIN PARTS

5-5. Components may be ordered directly from the

- manufacturer by using the manufacturer’s part number,

or from the John Fluke Mfg. Co., Inc. factory or
authorized representative by using the FLUKE STOCK
NUMBER. In the event the part you order has been
replaced by a new or improved part, the replacement will
be accompanied by an explanatory note and installation
instructions, if necessary. -

5-6. To ensure the pr'ompt and efficient handling of

. your order, include the following information;

1. Quantity. -
FLUKE Stock Number

Description

Printed Circuit Board Part Number

2

3 .

4. Reference Designation or Item Number
o , .

6

Instrumenf Mbdel an& S‘erial .Number '
& cauTtiont

Indu:ates devices are subject io damage by
statlc d:scharge
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l o : Table 5-1. Final Assembiy, Line Power '
o ' FLUKE | Mre -
Lo ITEM MFG PART NO. TOT |REC|USE
b NO. DESCRIPTION NEK | SPLY OR TYPE atv |aryicoe
|l ' '
. @ FINAL ASSY LINE POWER . ' ~ _ORDER MODEL 19124 1
4 , FIGURE 51 : .
S At ® MAIN PCB ASSEMBLY. : ORDER  MODEL 19124 1
5 i : R FIGURE 5-2 (19124-4001T) : : ' '
k @ 115/230V SOURCE N ORDER REQ  SOURCE
.3 : , : FIGURE 5-2 (19124-4010T) _ ; :
@ 100V SOURCE _ ORDER  REQ. - SOURCE
H F1 "FUSE . : ORDER  REQ. ' SOURCE : 1
| ' _ FUSE 1/BA (100/115V SOURCE) 166488 71400 MDL1-8 _ 10
3 * FUSE 1/16A (230V SOURCE) 163030 71400 MDL1-16 : 5
H B4 . SCREW, PHP, 2.56 X 1/% | 149534 89536 149534 6
- H5 . SCREW, PHP, 6-32 X 3/8 ‘ 152165 89536 152165 1
. HE - SCREW, THD, FORMING, 6-20 X 3/8 . 288266 89536 288265 2
, HT ' WASHER, FLAT - 340505 89536 340505 2
EI L H8 - WASHER, LOCK, INTRNL TOOTH = 2 = 110676 89536 - 110676 2
o B9 - KNOB, DECAL o _35THOT 89536 347401 2
i1 . [MP1 '. . BASIC CASE . ' . 458331 89536 458331 al
g; : MP2 ' FOOT PAD ' _ | . 338632 89536 338632 2
! MP3-  HANDLE, MOLDED S 330092 89536 330092 1
MPY- SHIELD, BOTTOM . : - 458869 89536 ' 458869 i
;[T MPS SHIELD, TOP S | 459248 - 89536 459248 1
e MP6 . SPECIFICATION DECAL =~ - .- 454199 89536  US4199 , 1
| MPT ADAPTER, LINE CORD - . ° S 100222 89536 - 100222 ' 1
. 100V SOURCE ONLY (NOT SHOWN) . = = : - .
{ L : U6 .. ®IC, P-MOS (INSTALLED IN TEST) . 460063 89536 460063 . N
o | @1c, wos (wsTaitep ™ TESTY 473215 89536 473215 Ty
: Wi0- LINE CORD, W/INT CONN (NOT SHOWN) .~ 343723 89536 - 343723 o
E{ E : XF1 - INSERT ~. _ . 460238 89536 460238 - ) 1

e
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{S7d Z) 8H
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_ ASSY
804 NIVIN 1V

T ASSV E0d
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- Figure 5-1. Final'Assembly,_Line‘_Power L
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Table 5-2. A1 Main PCB Assembly
: : FLUKE | MFG
ITEM ‘ MFG PART NO. TOT |RECJUSE
NO. _ . DESCRIPTION ﬁgocx g%'b‘; ' OR TYPE aTy |aTYCDE
41 ® MAIN PCB ASSEMBLY "~ ORDER MODEL 19124 1
FIGURE 5-2 (1912A~-4001) '
A1A1 @ DISPLAY, PCB ASSEMBLY - L6264B 89536 u626L48 1
(19104-4020T) _ , : _
a142 520 MHZ PRESCALER PCB ASSEMBLY ' 458877 89536 458877 ' B
{1912A-4007T) '
C1 CAP, ELECT, 680 UF, 25V 218172 80031 ET681X025402 - - 1
c2 CAP, ELECT, 5000 UF -10/4+50%, 15V . ° 379370 25008 B41010-5004/15 ! 1
c3 CAP, TA, 10 UF +/-20%, 15V 193623 56289 196D106X00154F 7
cl CAP, CER, 0.0% UF +/-20%, 100V © 149153 56289 CO23B101F103 5
c5 CAP, VAR, 7 PF-25 PF, 350V - - 229948 72982 538-006B7-25 _ 1
c6 CAP, CER, 22 PF +/-20%,.10 KV 369157 72982 831-000-C0G0-220 - . 3
cT . CAP, CER, UT PF +/-20%, 1000V - 369132 56289 CO30B10ZH4TOS 1
c8 CAP, GER, 0.01 UF +/-20%, 100V 189153 56289 ' CO23B101F103 ~  REF
€¢ - CAP, CER, 0.001 UF +/-10%, 1 KV - 368621 71590 DD-102 : o
c10 - CAP, PLYSTYRN FIM, 0.1 UF +/-10%, 40OV 447573 73445 '0280M~F/A100K : 1
et . CAP, CER, 100 PF +/-10%, 1 KV - 105593 71598 DD10% . 1
€12 CAP, CER, 22 PF, +/~20%, 10KV 369157 72082 831~ ooo-coco-zeo REF
€13 CAP, TA, 10 UF +/-20%, 15V oo 193623 56289  196D106X0015KAL - - REF
ey " . CAP, TA, 22 UF, +/-20%, .15V 423012 56289 196D226X0015KA1 o2
ci5 CAP, CER, 0.001 UF +/-20%, i00V o 402966, 72982 8121-A100-WSR-102M - 6
cié CAP, TA, 10 UF +/-20%, 15V - - . 193623 56289  196D106X0015KAT ~ REF
Ci7 . - CAP, TA, 10 UF +/-20%, 15V - 193623 56289 196D106X001SKATL REF
C18 - CAP, CER, 0.001 UF +/-20%, 100V : 402966 72982  8121-A100-WSR-102M - REF
-l c19 CAP, TA, 10 UF +/-20%, 15V : : 193623 56289 196D106X0015KAT REF
€20 -~ 'CAP, CER, 0.001 UF +/-20%, 100V . . " 402¢66 72982 8121-A100-WSR-1024 ~ REF
co1 CAP, CER, 22 PF, +/-20%, 10KV 369157 72982 831-000-COG0~-220 . REF
c22 CAP, CER, 0.001 UF +/-20%, 100V " . hp2966 72982 B8121-A100-W5R-102M  REF
€23 - "CAP, CER, 0.01 UF +/-20%, 100V ' 149153 56289 C023B101F103 © " REF
c2l _CAP, CER, 0.01 UF +/-20%, 100V : 149153 56289 C023B101F103 - REF
€25 CAP, CER, 0.01 UF +/-20%, 100V. - 149153 - 56289 CO23B101F103 . REF..
€26 - .. CAP, TA, 1 UF +/-20%, 35V . ~ 161919 56289 196D105X0025JA1 - 2"
~|ca7 cap, CER, 0.00%1 UF +/-20%, 100v .. 1402066 72982 B8121-A100-W5R-102M REF
[Ca8 . . CAP, TA, 1 UF +/-20%, 35V - " . 161919 56289 196D10S%0025JA1 = REF
‘| c29 C&P, CER, 0.0012 UF, +/-10%, 500V 106732 71590 .CF122 - . - S
_ €30 CAP, TA, 22 UF, +/-20%, 15V T 423012 56289  196D226X0015KA1- . REF
e €31 ‘CAP, TA, 10 UF +/<20%, 15V . o 193623 56289 - 196D106X0015KAT REF
ig C32 ' CAP, TA, 10 UF +/-20%, 15V . -~ . = - 193623 56289 196D106X0015KAI . . = REF
: €33 CAP, CER, 0.001 UF +/-20%, 100V . - 1402966 72982 8121-A100- -W5R-~ 1024 " REF
CR1 DIODE, SILICON,. RECTIFIER, 1-aMP 343491 21845,'1nu002 , 2
l'gi ~ ‘|crz ‘DIODE SILICON, RECTIFIER, 1-AMP . 343491 21845 . iNBOO2 - REF
4. - - {CR3 ' .RECTIFIER, BRIDGE . L 296509 - 09423 FB200° . 1. 1 -
| cre DIODE, HI-SPEED SWITCH - S -0 203323 07910 1N4mu8 . 41
CR7 - DIODE, HI<SPEED SWITCH- L 203323 07910 . INGMM§ . . . REF
IE CR8  DIODE, LO-CAP - .- 7. 381806 07910 1N3062 - . 21
i ’3; CR9 DIODE, LO-CAP S : 381806 079100 1N3062 - - . * -REF-
o CR11 °  .DIODE, ZENER, 6.8 V Lo 260695 07910  INTS4A : ST 1
[ % L CR12 DIODE, HI-SPEED SWITCH ) 203323 ' 07910 iN4448 . REF
, CR13 DIODE, HI-SPEED SWITCH - . -~ 203323 07910 ‘1N4448 : * REF
S ' LUG, SOLDER . - - . e 151431 79963 326 - 2
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Table 5-2. A1 Main PCB Assembly {cont}

S FLUKE | MFG :
ITEM ; MFG PART NO. TOT |REC|USE| <53
NO. : DESCRIPTION STOCK | SPLY | om Tvee oty |ary|cDE|
H6 L.UG, SOLDER 141972 79963 - T61 . 1
By NUT, HEX, 1/4-32 . _ 110601 - 73734 1/4-32NEF2B 1
H8 NUT, HEX, 4-up o ' 110635 73734 BCO3NF 2
H9. SCREW, PHP, 4-40 X 1/4 - . 129890 73734 19022 5
H11 SCREW, PHP, 6-32 X 3/16 _ 381087 73734 19041 2
14 WASHER, INT LOCK #4 ' _ 110403 73734 1302 : 3
H15 ' WASHER, FLAT #5 . 145391 76854 2.1185-119 - 1
B2z TERMINAL PINS ' ' - 376574 00779 3-B87022-1 5
H23 PIN, GUIDE . - o 375840 89536 - 375840 2
J1 CONN, RECPTACLE, BNC \ 152033 95712 30355-1 1
Jz " CONNECTOR, RECEPTACLE, BNC 414201 02660 31-010 1
MP3 CABLE CLAMP (NOT SHOWN) - , 172080 06883 SST-1M 1 i
MPY - - DECAL, FRONT PANEL - o 454207 - B9536 454207 1.
MP5 DECAL, WARNING (NOT SHOWN) . 386250 B8Y536 386250 1
MP12 ~  TRANSIPAD (NOT SHOWN) . : o - 152207 DTOMT 10123-DAP. :
' 1
MP13 RETAINER : : 352484 77969 9109-E - 2
MP15 -  CABLE TIE - : : 331157 06383 PLT2M - 1
MP16 KNOB, POINTER ASSY. - . R 448803 89536 4LuBBO3 -1
MP1T- - ° LENS, FRONT , o . _ 456582 BY536 456582 1 {
MP18 PANEL, FRONT _ ' o "443283 89536 Au3283 1.
MP19 PANEL, REAR - S 443291 89536 - 443291 1
- |MP21 SHEILD, WALL ‘ 5 459230 89536 U59230 - 1.
Q1 - LSIR, FET JUNCTION, u-CHANNEL - 288324 89536 -288321 - 1 1
g2 XSTH, FET,. JUNCTION, N- CHANNEL s 4o4277 89536  HO42TT . 1 1
‘@3 . XSTR SI, PWP _ 195974 O4T13 . 2N3906 - o1
oy ASTR, sx, PNP o © 195974 04713 283906 . _REF
Q5 XSTR, 8I, PNP . .. : . 195974 04713 2N3906 . . - - REF
Q6 - XSTR, SI, PNP. - . T 195974 OHT13. 2N3906 . REF -
QT XSTR SI, NEN - Ceo ... 218396 - OMT13 - 2N3904 - ;
|q8 XSTR, FET JUNCTION H- CHANNEL 386094 89536 - 386094 - I 1 ‘
Q9 XSTR, SI, NPN =~ o - 218396 O4T13 2N3g904 - . REF
Q10 XSTR, SI, NPN = - = . © . © . 218396 08713 2N3%0% . . .- REF
Q11 ASIR, SI, WPN- . - 218396 - OUT13 . 2N3904 - - . REF
lqiz XSTR, SI, NPN . T 218396 - D4T13 2N3904 ‘ - REF
R1 RES, DEP. CAR, 1K +/-5%, 1/MW. 0 343826 80031 03251-u5P1K o 5 _
JR2 - RES, DEP..CAR, 1M +/-5%, 1/4w 348987 80031 CR251-45PIM - y b i
R3 RES, DEP. CAR, 2.7K +/-5%, 1/4W = - 386430 80031  ‘CR251-45P2KT 3
RY - RES, DEP. CAR, 180 +/-5%, 1/4W - 441436 BOO31 -CR251-45P180E 2
R5 RES, DEP. CAR, 560 +/-5%, 1/4W -~ 385948 - 80031. CR251-45P560F - 5 .
R6 RES, DEP. CAR, 10K +/-5%, 1/4W. . 348839 80031 CR251-455P10K -~ . . 10 !
R7 RES, DEP. CAR, 1M +/-5%. 1/4W © 7. 348987 80031 CR251-45PIM... - REF-
R§ -~ RES, DEP. CAR, 150 +/-5%, 1/4W . 343442 80031 CR251-45P150E - _ o
R9 RES, DEP. CAR 1M +/-5%, 1/4W ¢ - - " 348987 . BO0O31 - CR251-45P1M ~~ . .. - REF ... |- ,;
R10 RES, DEP, CAR, 2.7K +/-5%, 1/8W -~~~ . - 386490 80031 CR251-45P2K7- - REF
R11 RES, VAR, CAR, 10K +/-20%,.0.20W -~ 369553 54869 PT10V-10K - -1 1
|R12 RES, SWITCH/POT, 10K T ' 443084 89536 _4u304u : 1
R13 . RES, DEP. CAR, 22K +/-5%, 1/U4W J.- 0L 348870 80031 CR251-U5P22K - 1
R14 RES, DEP. CAR, 150K +/-5%, 1/8W - . 348938 80031  CR251-Y5P150K " 1
R15 " RES, DEP. CAR, 1.5 +/-5%, 1/Ww .~ =~ 343418 80031 CR251-45P1K5 = . 2
{R16 RES, DEP. CAR, 1.5 +/-5%, 1/8W - - 343418 80031 CR251-45P1K5 - REF

56
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Table 5-2. A1 Main PCB Assembly {cont)

' ‘ FLUKE | MFG
ITEM MFG PART NO. TOT |REC|USE
no. | DESCRIPTION - NoeK Sy | om Tvee aTY|eTY|CDE
R1T RES, DEP. CAR 10K +/-5%, 1/4W 348839 80031 CR251-U455P10K REF
R19. RES, DEP. CAR, 560 +/-5%, 1/4W 385948 80031 CR251-45PS60E . ~~  REF
R20 - RES, VAR, CERMET, 10K +/~10%, 1/2W 309674 89536 309674 1
R21 RES, DEP. CAR, 10K +/-5%, 1/4W o 348839 80031 CR251-455P10K " REF
R22 RES, DEP. CAR, 100K +/-5%, 1/4W . 348920 80031 CR251-45P100K y
R23 . RES, DEP. CAR, 1K +/-5%, 1/4W : 343426 80031 CR251-45P1K REF
R24 " RES, DEP. CAR, 1.2K +/-5%, 1/4W 441378 80031 CR251-U5P1K2- 1
R25 ‘RES, DEP. CAR, 270 +/-5%, 1/4W 348789 80031 - CR251-U45P2T0E 1
_[R26 - RES, DEP. CAR, 220 +/=5%, 1/4W 342626 80031 CR251-45P220E 1
R27 RES, DEP. CAR. 33 +/-5%, 1/4W 414524 80031 CR251-4SP33E 1
R28 RES, DEP. CAR, 560 +/-5%, 1/UW 385048 80031 CR251-45P560E REF
‘1R29 RES, DEP. CAR, 1X +/-5%, 1/44 343426 80031 CR251-45P1K REF.
: R30 RES, DEP., CAR, 2.7K +/=5%, 1/4W 386490 80031 CR251-45P2KT - REF
{]é R31 RES, DEP. CAR, 150 +/-5%, 1/4W 343442 80031 CR251-45P150E . REF
A R32 RES, DEP. CAR, 1K +/-5%, 1/4W 343426 B0031 CR251-45P1K REF
{R33 . 'RES, DEP. CAR. 560 +/-5%, 1/4W 385948 B0031 CR251-4SP560E © REF
[ig ~|R34 - RES, DEP. CAR, 1K +/-5%, 1/4W = 343426 80031 -CR251-45P1K _ REF
R35 RES, DEP. CAR, 10K +/-5%, 1/4W - 348839 B0031 CR251-455P10K REF
R36 RES, DEP. CAR, 100K +/-5%, 1/8 = - 348920 80031 CR251-45P100K °~ ~ ~~ REF
R37 RES, DEP. CAR, 1M +/-5%, 1/4W : 348987 80031 CR251-45P1M ' REF
[E% R38 RES, DEP. CAR, 10K +/-5%, 1/4W ) 348839 80031 CR251-455P10K - REF
L R39 RES, DEP. CAR, 10K +/-5%, 1/U4W : 348839 . 80031 CR251-455P10K . _REF
: RY41 RES, DEP. CAR, 10K +/-5%, 1/4W - 348835 80031 CR251-455P10K REF
TR R42 RES, DEP. CAR, .27 +/-5%, 1/4W - - 348763 80031 CR251-45P2TE & . -2
[ RY43 RES, DEP. CAR, 27 +«/-5%, 1/8W - - . = 348763 B0031 CR251-B5P27E REF
R4 "RES, DEP. CAR, 4.7K +/-5%, 1/UW 348621 80031 CR251-45PUKT - -2
R4S - RES, DEP. CAR, 4.TK +/-5%, 1/4W 348821 80031 CR251-45P4KT REF
!23 {RU4s RES, DEP. CAR, 560 +/-5%, 1/4W . - 385948 80031  CR251-USPSHOE REF |
I R48 " RES, DEP. CAR, 180 +/-5%, 1/4W 441436 80031  CR251-45P180E ‘REF
| rug RES, DEP. CAR, 10K +/-5%, 1/8W - . . 348839 80031 CR251-455P10K’ . REF
{E | R0 RES, DEP. CAR, 10K +/-5%, 1/4W 348839 806031 CR251-455P10K REF
R51 RES, DEP. CAR, 100K +/-5%, 1/4W " 348920 80031 CR251-U5P100K . REF
R52 RES, DEP. CAR, 100K +/-5%, 1/4W 348920 80031 CR251-45P100K REF
- R53 _ RES, DEP. CAR, 10K +/-5%, 1/4W S 348839 80031 CR251-U55P10K - REF
{ g RS54 RES, COMP, 820" +/-5%, 1/UW 148015 01121 CB8215 - _ 1
_ R55 - . RES, DEP. CAR 15K +/-5%, 1/4u - 348854 80031 CRZ51-45P15K 1
. R56 RES, COMP, 3.9K +/-5%, 1/4W o 148064 01121 CB3925 1
}'g ' 51 ~. 313 SWITCH ASSY (13 PART W/REMOVEABLE COVER) 429589 89536 429589 1
g s1 SW - BUTTON, GREEN : © - BU5197 89536 L445197- 1
! o ‘52 SW, BUTTON, BLUE s : : 445205 89536 - 445205 1
i . |s3 " SW, BUTION, DARK GREY - : - . 426759 B9536 426759 R -
i sk - - SW, BUTTON, DARK GREY _ 426759. 89536 426759 - o REF
S5 SW, BUTTON, DARK GREY , 426759 89536 u426759 . REF
186 SW, BUTTON, DARK GREY o © 426759 89536 426759 0 REF
FF ST - " SW: BUTTON, DARK GREY ' 426759 89536 426759 REF
1 . R " - ° . ¢ 3
¢ |s8 . sW, BUTTON, LIGHT GREY - : L 425900 89536 425900 5
P _|S9. - -~ SW BUTTON, LIGHT GREY =~ 425900 89536 425900 o REF
TF 510 - SW, BUTTON, LIGHT GREY - 425900 89536 425900 ' 'REF
: E o 1sn ' SW, BUTTON, LIGHT GREY - 425900 89536 425900 _ ~ 'REF
P 512 . SW. BUTTON, LIGHT GREY: - . - 425900 89536 425900 -~ REF
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Table 5-2. A1 Main PCB Assembly {cont)

o | FLUKE | MFG
TEM | : | MFG PART NO.  |ToT |REC|USE

oNo. | DESCRIPTEON - B Sl OR TYPE  |arvjaryicoe|

S13 SW, BUTTON, DARK GREY . ) o h2675q 89536 426759 ’ "REF

314 SWITCH SLIDE . ' 354878 95146 MSS22504 ) _ 1

315 SEE R12 : ) 7 . - . : o
17T " POWER TRANSFORMER o S ORDER - FOR APPLICABLE SOURCE 1

' 1s/230% - - . 491107 89536 491107 . . - .

100V : ' : : 491159 89536 491159 :

U1 - . IC. DIL, ANA/BIP AMP, SCHMITT/TRIG 429191 89536 U429191 1 1

U2 -IC, ECL, EDGE-TRIG. JK FLIP-FLOP - : ho2T7h3 07263 F95029DC 1 1

U3 Ic, TTL, DUAL, JK EDGE-TRIG, FLIP-FLOP 363440 01295 SNT4S112N 7 2 1

[ D4 "IC, TTL, DUAL, JK EDGE=-TRIG, FLIP-FLOP 363440 01295 SNTAS112N - . REF
1 Us ’ .IC. QUAD, 2-INPUT, POS NOR GATES . 288845 01295 SNTULO2N 1 1

U6 -SEE FINAL ASSY. ADDED IN TEST : L . |
1 uT SEE FINAL ASSY, ADDED IN TEST . S o ) :

g8 IC, TTL, 50 MHZ DECADE COUNTER : 320754 01295 SNTH196N . o R 1

U9 ] ‘IC, TTL, MSI DECADE COUNTER : ) 4oz545 01295 SNTULSOON ' . 1 1

g10. . @IC, MOS-TO-LED, HEX/DIGIT/DRIVER [ 429506 12040 - DSTSH92N i 1

U1 - IC, LINEAR, 3-TERM NEG VOL REGULATOR C 0 B29514 07253 79M012HC' = 1 1

Uiz 1C, LINEAR V/REGULATOR : _ . 355107 04713 MCTBOSCP . - | 1
L U15 “IC, LINEAR TIMER : Dol e 402610 12040 LMSR5CH ' 1

W1 CABLE ASSEMBLY - © 398461 89536 398461 1

XF1 *FUSE HCLDER, BAYONET CAP - - K 460329 89536 4606329 N 1

XUl © SOCKET, IC, 18-PIN. S 413229 91506 318-AGC3GD 1

Xuz2 " SOCKET, IC, 16-PIN - . o S 276535 91506 316-AGC39D 1

Xu6 - SOCKET, IC, §O-PIN -  ‘ ) 429282 09922 DILBHOP-108 - o2

Xur - y SOCKET, IC, 40-PIN - . - . : 429282 09922 DILBJOP-108-. REF

py

Y1 -~ CRYSTAL 10 MHZ - - . - 385732 89536 385732
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" Figure 5-2, A1 Main PCB Assembly {cont) " . -
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Table 5-3. A1A1 Display PCB Assembly

FLUKE | MFG g
ITEM MFG PART NO. TCGT |REC{USE
NO. DESCHIPHPN ?‘E?CK' [S:;lb\’s . OR TYPE QTY|QTY|CDE
AtAd ® DISPLAY PCB ASSY (1912A-4020T)FIG. 53 ORDER  MODEL 19124 1
CRz201 DIODE, HI-SPEED SWITCHING 203323 07910 2N4448 4 1
CR202 - *~ DIODE, HI-SPEED SWITCHING ’ - 203323 07910 2N4%48 REF
f CR203 DIODE, HI-SPEED SWITCHING 203323 07910 2N4448 REF
: E CR204 -DIODE, HI-SPEED SWITCHING 203323 07910 2N4448 "~ REF
. D3201 DIODE, LED, CLEAR ' 385898 28480 5082-4887 3 1
r : bS202 DIODE, LED, CLEAR 385898 28480 %082-4887 - REF
ﬁ-' D5203 DIODE, LED, CLEAR 385898 © 28480 5082-4887 REF
= U201 IC DISPLAY LED 472910 28480 QDSPF-3017 7
- Uz02 IC DISPLAY LED oo b72910 28480 QDSP-3017 : REF
{E U203 IC DISPLAY LED : o 472910 28480 QDSP-3017 : REF
' u204 IC DISPLAY LED - 472910 28480 QDSP-3017 REF
U205 IC DISPLAY LED : - 472910 2BMBO - QDSP-3017 . REF -
{% U206 IC DISPLAY LED : 472910 28480 QDSP-3017 _ REF
‘ U207 IC DISPLAY LED . 472910 28480 QDSP-3017 REF
s (U208 @IC MOS ’ ' © 429506 12040 DSTS5492N 1 1
g" U209 .@IC, C-MOS, HEX/BUFF, INVERTER, 16 PIN 381830 02735 CDUOSOAE 1 1
g U210 IC, RES NETWORK, +/-5$, 14 PIN . L2866 89536 412866 1 1
‘ 1 1

uzn "@IC, C-MOS. o 429522 04713 MCius11CP

-
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Figure 5-3. ATA1 Display PCB Assembly
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Table 5-4. A1A2 520 MHz Prescaler PCB Assembly.

1912A

FLUKE | MFG .
“ ITEM ¢ MFG PART NO. TOT {REC |USE
NO.- DESCRIPTION g,TJUCK ‘s;%"DYE OR TYPE aTY|QTY{CDE
Avp2 520 MHZ PRESCALER ASSEMBLY . 458877 89536 458877
_ . FIGURE 5-4 (19124-8007T) . :
ci - CAP, CER, 0.01 UF +/-20%, 100V 407361 72982 8121-A100-WSR-103M 8
ez CAP, CER, 0.01 UF +/-20%, 100V "hO7361 72982 B8121-A100-W5R-103M REF
1c3 CAP, CER, 0.01 UF +/-20%, 100V Lo7361 72982 - 8121-A100-W5R-103M REF
ch. CAP, CER, 0.001 UF +/-20%, 100V 402966 72982 8121-A100-W5R-T102M 7
c5 CAP, CER, 0.00%1 UF +/-20%, 100V 402966 72982 B121-A100-W5R-102M REF
c6 CAP, CER, 0.01 UF +/-20%, 100V 407361 72082 8121-4100-WSR-103M REF
c7 CAP, CER, 0.01 UF +/-20%, 100V 407361 72982 .8121-A100-WSH-103M REF
c8 CAP, CER, 0.00%1 UF +/-20%, 100V 402966 . 72982 B1271-A100-W5R<102M REF
c9 CAP, CER, 0.001 UF +/-20%, 100V - 402066 72982 8121-A100-WSR-102M REF
c10 CAP, CER, 0.01 UF +/-20%, 100V . 407361 72982 - 8121-4100- WSR-103M " REF
c1t - CAP, MICA, 2 PF +/-0.5 PF, 500V - 175208 72136 15C020K . : 1
-1c12 CAP, ‘CER, 0.007 UF +/-20%, 00V 402966 72982 8121-A100-W53-102M] ‘REF
C13 CAP, CER, 0.001 UF +/-20%, 100V 402966 72982 -8121-A100-W5R-102M REF
1c14 CAP, CER, 0.01 UF +/-20%, 100V - 407361 72982 8121-A100-W5R-103M REF
C16 "CAP, TA, 10 UF +/-20%, 16V 193623 56289 - 196D106X0015KAT 2
CAP, TA, 10 UF +/-20%, 16V 193623 56289 196D106X0015KA1 REF
CAP, CER, 82 PF +/-10%, 500V 105585 72982 ED82 S H
CAP, CER, 0.001 UF +/-20%, 100V 402966 72982 B121-A100-WSR-102M REF
CAP, CER, 0.01 UF +/ 20%, 100V BOT361 72982 8121-A100 WSR-103M REF
DIODE, HOT CARRIER 369595 07263 FH1100 "4 1
DIODE, HOT CARRIER - 369595 07263 FH1100 REF
'DIODE,-HOT CARRIER 369595 07263 FH1100 REF
DIODE, HOT CARRIER 369595 07263 FH1100 REF
FUSE, 0.2 AMP 370577 75915 273.200 - 2 10
FUSE, 0.2 AMP, SPARE T 370577 75915 273.200 REF
'CONN, JACK, BLK : 149112 74790  105-0753 2
CONNECTOR, RECEPTACLE - 375329 00779 B85863-3 5
CONNECTOR, RECEPTACLE 375329 00779 85863-3 REF
" CONNECTOR,. RECEPTACLE 375329 00779 85863-3 REF
CONN, JACK, BLK 149112 74790 105-0753 REF
CONNECTOR, REGCEPTACLE 375329 0077¢ 85863-3 REF
CONNECTOR, RECEPTACLE 375329 00779 85863-3 REF
CONN, COAX, SKAP-ON 352450 982971 51-051-0000 1
INDUCTOR, BEAD, 6~TURN 32001% 89536 320911 4
INDUCTOR, BEAD, 6-TURN .° 320914 89536 320911 - REF
- INDUCTOR, BEAD, 6-TURN 320911 89536 320911 REF
INDUCTOR, BEAD, 6-TURN 320911 89536 320911 REF
" XSTR, -HI-FREQ : 454231 89536 454231 2 1
XSTR,. HI-FREQ b5k231 89536 u54237 REF -
XSTR,” SI, NBN. ° 218396 QU713 2N3904 1 1
XSTR, SI, NPN 369645 04713 2N4274 3 1
RES, DEP. CAR, 180 +/-5%, 1/4¥W 441436 80031 CR251-4-5P180ETS 1
RES, COMP, 27 +/-5%, 1/2W 260984 01121 EB2705 - 1
RES, DEP. CAR, 6.2K +/-5%, 1/4W 442368 80031 CR251-4-5P6K2TS 2
RES, DEP. CAR, 1.5K +/-5%, 1/4¥W 343418 80031 CR251-U4-5P{KSTS 3
RES, -DEP. CAR, 100 +/-5%, : 348771 80031 CR251-4-5P100ETS 2
RES, DEP. CAR, 160 +/-5%, 1/4W 4414410 80031 . CR251-3-5P160ETS 1
RES, DEP. CAR, 5% +/-5%, 1/4W B14540  80031: CR251-4-5PS1ETS 1
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Table 5-4. A1A2 520 MHz Prescaler PCB Assembly{cont)

| | FLUKE | MFG | ‘
ITEM - - MEG PART NO.  |TOT|REc|usE
NO. DESCRIFTION | STOCK | SPLY OR TYPE ary [aty|coE
- |IR8 RES, DEP. CAR, 270 +/-5%, 1/4W 348789 80031 CR251-4-5P~2T0ET 1
RO RES, DEP. CAR, 6.2K +/-5%, 1/u4W ' 442368 B003T CR251-4-5P6K2TS REF
R10 RES, DEP. CAR, 1.5K +/-5%, 1/4W . 343418 80031 CR251-U4-5P1K5TS REF
R11 . RES, DEP. CAR, 100 +/-5%, ) 348771 . 80031 CR251-4-5P100ETS REF
Ri2 RES, DEP. CiR, 220 +/-5%, 1/4W . 342626 80031  CR251-4-5P220ETS 1
R13 RES, DEP. CAR, 75 +/-5%, 1/4W 441642 80031 CR251-4-5P75ETS 2
{R15 RES, DEP. CAR, 75 +/-5%, 1/4W . 4i1642 80031 CR251-4-5PTGETS REF
{R16 - -RES, DEP. CAR, 1.5K +/~-5%, 173w 343418 80031 CR251-4-5P1K5TS 7 REF
R17 RES, COMP, 4T0 +/-5%, 1/4W’ © . 1479B3. 01121 CBuTi5 : 2
R18  RES, COMP, 470 +/-5%, 1/MW _ - 147983 01121- CBATI5S - REF
R19 RES, VAR, CAR, 10K +/-20%, 0.20W - © 385393 54869 PTIOH(2.5)10K . 1
R20 RES, DEP. CAR, 18K +/-5%, 1/4W , 348862 80031 CR251-4-5P18KTS 1 i
R21 RES, DEP. CAH, 3.3K +/-5%, 1/4W 348813 - 80031  CR251-~4-5P3K3TS 1
R22 ‘RES, DEP. CAR, 100K +/-58, 1/AW .- 348920 80031 CR251-4-5P100KTS - 2
R23 RES, DEP. CAR, 100K +/-5%, 1/4M 348920 80031 CR251-4-5P100KTS =  REF
R25 _RE3, COMP, 5.1M +/-5%, 1/4¥W ' : 296467 01121 ~CB5155 1
R26 RES, DEP. CAR, 10K +/-5%, i/4W : 348839 BOO3I1 CR251-4-5P10KTS 1
R27 RES, DEP. CAR, 330 +/-5%, 1/4W o 368720 - 80031 CR251-4-5P-330ET 1
R28 - RES, DEP. CAR, 1K +/-5%, 1/4W- . 343426 BO031  CR251-4-5P1KTS 1
U1 I¢, DGTL, ECL, DIVIDE~-BY-FOUR, COUNTER . 402719 12040 11C05DC/11C05PC N 1 i
I2 IC, LIN, OP EMP ’ ) : - 402750 12080 IMTHICH _ o 1 :
Xr1 RECEPTACLE, FUSE, SPRINGTYPE - : 436055 22526 '65358-001 ’ 2 ol ]
XF2 RECEPTACLE, FUSE, SPRINGTYPE ~ - h36055° 22526 65358-001 ) REF : -

Xl SOCKET, IC, f4-PIN =~ - : R 276527 91506 314-2G39D - ) o1
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1912A

6-1. INTRODUCTION

6-2. This section of the manual contains information
pertaining to the accessories and options available for
your instrument, :

6-3. ACCESSORY INFORMATION

6-4, The accessory information, if applicabie, will
contain details concerning accessories that may be used
with this particular instrument. '

6-2

6-5. OPTION INFORMATION

6-6. Each of the options availabie for thisinstrument
if any, are described separately under headings
containing the option number. The option descriptions
contain applicable operating and maintenance
instructions and field installation procedures. A

. complete list of replaceable parts for each option is

contained at the end of that option description.
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600-1. ACCESSORIES

600-2.  Accessories for the Model 1912A are descri-
bed in the following paragraphs. Refer to Section I,
Table 1-2, for the list of all accessories.

600-3. CARRYING CASE (C80)

16004.  The Model C80 Carrying Case, Figure 600-1,

is a'soft vinyl plastic container designed for the storage
and transport of the 1912A. The case provides the multi-
counter with adequate protection against normal

handling and storage conditions. A separate storage
' compartment is provided for test leads, power cord, and
other compact accessories. I E

Figure 600-1. Model C80 carrying Case -

C1912A

Accessories

600-5. CARRYING CASE (C86)

600-6..  The Model C86 Carrying Case, Figure 600-2,
is 2 molded polyethylene container with handle designed .

. for use in transporting the I912A. This rugged case

provides the counter with maximum protection against
rough handling and adverse weather conditions. A
Separate storage compartment is provided for test leads,

" power cord, and other compact accessories.

Figure 600-2. Model C86 Carrying Case

'600-7.  FRONT PANEL DUST COVER

_ - (MOO-100-714) |
600-8. . The front panel dust cover is a molded plastic

) Snap-on accessory which fits over the front panel of the

1912A. The dust cover provides protection for the front
panel controls, and is useful when storing or transporting -
the 1912A. S :

600-9. - RACK MOUNTING KITS
600-10. Introduction '
600-11.  Three rack mounting kits are available for

mounting the 1912A in a standard 19-inch equipment . .
rack. The kits, listed in Table 600-1, provide the option of

_either offset mounting (left/ right), center mounting or
side-by-side mounting, ' o .

600-1
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Tabile 600-1. Rack Mounting Kits

MOUNTING STYLE MODEL NUMBER
Offset . MOO-200-611
Center MOO-200-612
Side-By-Side MOO-200-613
600-12. Installation Procedure

600-13.
mounting kits is given in the following paragraphs. Use
the procedure which corresponds to the model number of
the kit being installed. :

| 600-14. OFFSET AND CENTER MOUNTING
KITS (MOO-200-611 & M00-200-612)
.. Remove the Multi-Counter carrying handle
by removing the handle disc decals and the

handle mounting screws.

2. Remove screw from rear of case and separate
' the case from the 1912A unit.

3. " Install the side moﬁntihg brackets, as shown

in Figure 600-3, 600-4 and secure them to the

mounting panel using the nuts provided. .

4. Insert the front of the Multi-Counter’s case

~through the opening on the back side of the -

mountmg panel.

 5. ~ Instalt thie handle mountmg SCrews through :
_the side brackets into the handle mounting

o 'bosses Dont over tlghten these screws.

-, ., . ':'"'Shde the 1912A through the mounting pancl
: o and into the case. Install and tighten the
reta;mng screw at the rear of the case.

Installation instructions for each of the rack

600-15. SIDE-BY-SIDE MOUNTING KIT
{MOO-200-613)

1. Remove the carrying handles from both in- .
struments by removing the handle disc decals
and the handle mounting screws (Figure
600-5). '

2, . Remove the retaining screw from the rear of
the cases and separate the instruments from
their cases.

3 Install the center mounting bracket, as shown
in Figure 600-3, and secure it to the mounting
panel using the nuts provided.

4, , Instal} the clamp screw in the center mounting
bracket using the nuts and washers provided.

5. Insert the front of the instrument cases
through the openings on the back side of the
mounting panel. Make sure the case’s handle

- mounting bosses are inserted into the clamp
hole _of the center mounting bracket.

6. Tighten the clamp screw.
B 7. Install the side mounting 5raékets arid secure -
. them te. the front panel using the nuts pro-
_ wded :
80 - “1Install the handle mounting.'screws throngh- '

. the side brackets into the handle mounting
“bosses. Don’t over tighten these screws.’

9. ~ Slide the instruments through the mounting -
. panel and into their cases. Install and tighten -
the retaining screw at the rear of both cases.

PANEL, < ’\@
RACK MOUNTING _ '
.

BRACKET,’ S TN

SIDE MOUNTING? 7

BOSS, ‘
HANDLE

MOUNTING

_ o _,_Figur'e 600-3. Rack Mounting Kit, Offset Mounting - _ | |
B00-2 e SRR
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PANEL,
RACK MOUNTING

BRACKET,
SIDE MOUNTING

BOSS,
HANDLE
T -MOUNTING

Figure 600-4. Rack Mounting Kit, Center Mounting

MOUNTING /. | 2

BRACKET 1 \/V "

SIDE MOUNTING '
: " d

BOSS,

" . HANDLE MOUNTING " BRACKET

' CENTER MOUNTING

"Figure- 600-5. Rack Mounting Kit, Side-By-S‘ide'Mou'nting

. 600-3/600-4
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WARNING
WHEN THE COUNTER IS OPERATING .
* FROM THE BATTERY PACK THE UNIT WILL
HAVE NO GROUND REFERENCE AND

INPUT TO THE COUNTER MUST BE_'
LIMITED TOAMAX OF 30V.

" 601 1 INTRODUCTION

' CAUTION

~Any attempt to charge alkaline, zinc-carbon,
or mercury batteries rnay damage the
instrument. .

601-2. - Power for the instrument with the —01

“Option installed is supplied by internal rechargeable

batteries that allow the instrument to operate for at least

four hours. The batteries should be recharged after every
four hours of operation or when the input sensitivity falls
below specifications. Recharging is most rapidly accom-" -
‘plished by connecting the counter to the line and

depressing the POWER switch to the STBY position. In
this way, the discharged batteries can be completely
recharged in approximately 16 hours. The instrument

.can be operated while recharging, however the
recharging time will be signiﬁcamly extended,

NOTE

. Battery manufacturers recommend that

- nickel-cadmium batteries not be stored for

~* extended periods of time without recharging ™~
at least every 90 days. Storage temperature
below 25° Cis recommended

601-3. Input 'Pdwer (—01 Option)

' 601-4. To enable the unit to be compatible with inter-
national line voltages and frequencies it has been

1912A

Option —01
Battery Pack

designed to operate from the following configurations:

- 100V 48-52, 58-62 Hz, 115V 58-62 Hz, and 230V 48-52

Hz. Therefore for battery charging purposes, the AC
PCB 601-4 unique for that particular line voltage and
frequency must be used (See AC PCB Parts List, and
schematic Section” 6). These modifications shall be

~initiated by ordering the battery option and specifying

the line voltages and frequencies the unit shall be

" operated from.

601-5. AC PCB

601-6 The ACPCB modlﬁes the Main PCB -01, such
that the unit is capable of charging the batteries from the
various input voltages and frequencies. Basically the -
circuit is a constant current source determined by the
value of the 1nput capacitor C601

601-7. lnverter PCB

 601-8. The Inverter PCB is a DC converter used to
‘change the +4V battery ocutput to -[2V {a level com-

patible with all' input power configurations).

' 601-9. BATTERY & FUSE REPLACEMENT

- CAUTION
Disconnect the instrument from the input line

* power hefore removing hatteries

601-10." The procedure described below prowdes step- _

- by-step instructions for replacmg the batteries.

I _ Disconnect the line power cord. Remove
retainer screw from the rear of instrument's -
case, and remove instrument from case. -

2. - On the underside of the Main PCB remove
* two threaded bolts securmg battery holders in
. place :

',601-1 :
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3, Remove holder tops and batteries

4. - Replace batteries with 1.2 volt nickel-
cadmium batteries (JF Part No, 346924). In-
stall the batteries adhering to polarity indica-
tions on Main PCB.

. NOTE
Use 1.2 volt nickel-cadmium batteries only.

601-11.
by-step instructions for replacing the battery fuse.

The proécdurc déscribed below provides step- -

Disconnect line power cord. Remove retainer
screw from rear of instrument case, and re-
move instrument from its case.

Remove bottom shield.

The fuse is located directly on the underside of
the Main PCB. It is clearly marked (Fuse)
and may be checked visually. '

Replace fuse if necessary by ordering: Part
No. 167312,

Table 601-1. Final Assembly, Battery Power

FLUKE | MFG
ITEM ' MFG PART NO. TOT |REC [USE
NO. DESCRIPTION ,s“TDUCK g%LDYE " OR TYPE QTY [GTY|CDE|
@ FINAL ASSY BATTERY POWER ORDER = 19124 -01 OPTION
: FIGURE 601-1 o -
A1 " - . MAIN PCB ASSEMBLY . ORDER 1912& '-01 OPTION
.. FIGURE 601-2 (19124-4011) o S
115/230V, 100V SOURCE ORDER * REQ = SOURCE:
A2 - INVERTER PCB ASSEMBLY - 443333 89536 443333 . 1
' - FIGURE 601-3 (1910A-uoour) o o ' L
a3 AC PCB ASSEMBLY : SEE | AC PCB ASSEMBLY 1
HY SCREW, PHP, 2-56X1/3 149534 89536 149534 6
|85 SCREW, PHP, 6- 32X3/8 152165 89536 - 152165, 3
H6 SCREW, . THD, FORMING 6-20 X 3/8 ' 288266 89536 288266 - 2
HT . WASHER, FLAT . - : 340505 89536 340505 - -
|8 -~ WASHER, INT LOCK #2 110676 89536 110676 ‘2
MP1 - CASE, BASIC - ' - 458331 89536 458331 1
MP2 - - FOOT, PAD ~ 338632 89536 338632 2
MP3 . HANDLE, MOLDED 330092 89536 330092 .. 1
MP9 KNOB, DECAL , ' 3474501 89536 . 347401 2 -
MP11- PLUG-IN ADAPTOR, 100V (NOT SHOWN) - 100220 89536 100220 1
MP12 SHIELD, BOTTOM R 458869 . 89536 - 458869 1
MP13 _ SHIELD, TOP 459248 89536 459248 1
IMP14 - DECAL, SPEC. (NOT SHOWN) 454199 - 89536 - 454199 1
MP15 DECAL, WARNING (NOT SHOWN) . 454546 BY536 ASH546 1
U6  @®IC, P-MOS PROGRAMAR 460063 89536 46560063 - i
U7 - ®IC, MOS 7 DIGIT, 2.5 MHZ, DECI/CTR 473215 89536 473215 - i
Wio LINE CORD W/INT. CONN (NOT SHOWN) 343723 - 89536 343723 1

601-2.
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Tahle 601-2. AT Main PCB Assembly, Battery
FLUKE | MFG
ITEM : MFG PART NO. TOT |REC|USE
NO. . DESCRIPTION STock | SLY 0 ORTYPE  |arv|eT{coe
A1 @ MAIN PCB ASSEMBLY, BATTERY ORDER MODEL 19124-01 1
FIGURE 601-2 (19128-4011) ' -
A1A1 @ DISPLAY, PCB ASSEMBLY ‘ 462648 89536 462648 1
_ {19104-4020T) :
A1A2 520 MHZ PRESCALER PCB ASSEMBLY 458877 89536 4586877 : 1
(19124-4007T) - :

BT] BATTERY, NI-CAD : , 346924 06001  B1BOGHAD1S y 4

BTZ BATTERY, NI-CAD o - 346924 06001 - 41BO0OLACIS REF

BT3 BATTERY, NI-CAD - 346924 06001 41BOOKAGIS - REF

BTY4 . BATTERY, NI-CAD - 346924 06001 41BOOLAOIS REF

c1 . CAP, ELECT, 10,000 UF -10/+100%, 6V 387281 25088 B41010/100006 1 1 -

ch CAP, CER, 0.01 UF +/-20%, 100V 149153 56289 CO023B101F103 5

cs - CAP, VAR, 7 PF-25 PF, 350V - 229948 72982 538-006BT-25 1

6 CAP, CER, 22 PF +/-20%, 10 KV 369157 72982 B31-000-C0G0-220 3

cT ' CAP, CER, 47 PF +/-20%, 1000V 369132 56289 . CO30B102H4TOJ 1

c8 CAP, CER, 0.01 UF +/-20%, 100V _ 149153 56289. CO23B101F103 REF

€9 CAP, CER, 1000 PF +/-10%, 1100V - 368621 71590 DD~-102 1

€10 _CAP, PLYSTYRN FILM, 0.1 UF +/-10%, 40OV - LA47573. 73445 C280M-F/A100K 1

c11 . CAP, CER, 100 PF +/-10%, 1 KV _ 105593 71590 DD1O1 1

ci2 CAP, CER, 22 PF, +/-20%, 10KV . 369157 72982 831-000~C0G0-220 REF

c13 CAP, Th, 10 UF +/~20%, 15V L 193623 56289 196D106X0015KAL 6

cil CAP, TA, 22 UF, +/-20%, 15V - : 423012 56289 196D226X0015KA1 _ 2

Ct5 - - CAP, CER, 0.001 UF, +/-20%, 100V 402966 72982 8121-A100-W5R-102M 6

C16 - CAP, TA, 10 UF +/-20%, 15V L 193623 56289 196D106X0015KAI REF
117 CAP, TA, 10 UF +/-20%, .15V .. 193623 -56289 196D106X0015KAI  ~ REF -

c18 CAP, CER, 0.0071 UF, +/-20%, 100V - HD2966- 72982 B121-A100-W5R-102M  REF

€19 CAP, TA, 10 UF +/-20%, 15V © 7 . 193623 56289 196D106X001SKAI . .  REF

c20 -CAP, CER, 0.0071 UF, +/-20%, 100V 402966 72982 8121-A100-WSR-102M  REF
|ean CAP, CER, 22 PF, +/-20%, 10KV - © 369157. 72982 831-000-C0G0-220 REF
|caz ~ CAP, CER, 0.001 UF +/-20%, 100V. = 402966 72982 B121-A100-W5R-102M - - REF

€23 . CAP, CER, 0.01 UF +/-20%, 100V , 149153.- 56289 C023B10TF103. REF
Jcak . caP, CER, 0.01 UF +/-20%, 100V 149153 - 56289 CO023B101F103  REF

c25 - CAP, CER, 0.01 UF +/-20%, 100V .. 149153 - 56289 CO023B1G1F103 . REF

c26 CAP, TA, 1 UF +/-20%, 35V - © 7. 161919 “56289  196D105X0025J41 ‘ 2

ca7 ‘CAP, CER, 0.001 UF +/-20%, 100V . 402966 72982 8121-A100-W5R-102M  REF-

c28 CAP, TA, 1 UF +/-20%, 35¢v . - - = - 161919 . 56289 196D105X0025JA1 ~  REF

29 - " CaP, CER, 0.0012 UF, +/-10%, 500V 106732 - 71590 CF122 S 1

C30 - CAP, TA, 22.UF, +/-20%, 5% . 423012 56289 196D226X0015KA1 . REF

c31 CAP, TA, 10 UF +/-20%, 15V . ' ' . . 193623 56289 196D106X0015KAI " REF

€32 © CAP, TA, 10 UF +/-20%, 15V 193623 56289 . 196D106X0015KAI - - REF

€33 CAP, CER, 0.001 UF, +/-20%, 100V _ . -4D2966 72982 - B121-A100~WS5R-102M  REF

CR1 DIODE, SILICON, RECTIFIER, 1-AMP . 343491 03877 IN4OO2 .. 2 1

CR2 "' DIODE, SILICON, RECTIFIER, . 1-AMP . . 343491 O38TT .INMOD2 - " REF

‘{CR6 - DIODE, HI-SPEED SWITCH .~ = 203323 07910 1N4B48 - T . .y 1

CRT . DIODE, HI-SPEED SWITCH ) - 203323 ° 07910 INL4U8 " . REF

|CR8 DICDE, LO-CAP - , L 381806 . 07910 1N3062 . o 2 1

CRY ° . DIODE, LO-CAP o - 381806 07910 .1N3062 - ' REF

CR11 DIODE, ZENER, 6.8 V- IR -260695. 07910 INTS44 . - 1701,

.. [cr12 DIODE, HI-SPEED SWITCH L . 203323 07910 Im4448 - - REF

-{cR13 DIODE, HI-SPEED SWITCH - - .~ o . 203323 ° 07910 1N4L4B S REF
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Table 601-2. A1 Main PCB Assembly, Battery (cont)

: FLUKE | MFG
ITEM MFG PART NO. TOT {REC{USE
No.  DESCRIPTION = ﬁf,ﬂc" s OR TYPE ary [oTY|cDe
F1 FUSE, 1/24 109322 71400 MDL 1 5
H5 LUG, SOLDER . 151431 79963 329 2
H6 LUG, SOLDER . 441972 79963 761 1
HT NUT, HEX, 1/4-32 110601 73734 1/4-32NEF2B 1
H8 NUT, HEX, 4-4o ' ' 110635 73734 *8003NF 1
H9 SCREW, PHP, 4-40 X 1/4 . 129890 73734 19022 4
H10 NUT, HEX 6-32 110551 89536 110551 2
H1 SCREW, PHP, 6-32 X 3/16 381087 73734 19041 2
H12 SCREW, 6-32 X 1.56 347427 89536 3uUTh2T 2
R14 WASHER, INT LOCK #4 _ 110403 73734 1302 2.
H15 WASHER, FLAT #5 : 145391 76854 2-1185-119 1
J1 ‘CONN, RECEPTACLE, BNC : 152033 95712 30355-1 1
Jz CONN, RECEPTACLE, BNC _ 414201 02660 31-010 1
MP1 ABSORBANT DISC. - 458653 89536 . 458653 4
MP2 . "ABSORBANT PAD ' 458661 89536 458661 2
MP3 . CABLE CLAMP (NOT SHOWN) 172080 06883 SST-1M 1
MPY . DECAL, FRONT PANEL o 454363 BY536 454363 i
MP5 DECAL, WARNING (NOT SHOWN) - - 386250 89536 386250 1
MP12 HOLDER BATTERY = - : 390450 89536 390450 h
MP13 RETATNER e ' 352484 77969 9109-E 2
*5}% ' CABLE TIE C 331157 06383 - PLT2M 1
@ “KNOB, POINTER ASSEMBLY S L1y8803 89536 = 448803 1
LENS, FRONT . , <. 456582 89536 456582 1
Na © PANEL, FRONT =~ . . : 443283 89536 443283 1
{ E; PANEL, REAR o 0 4h3291 89536 443291 1
: . -*'SHEILD, WALL (NOT SHOWN) : 459230 89536 1459230 1
f iy MP24 * TERMINAL, PINS . T o 376574 00779 . 3-BT022-1 9
H MP25 "PIN, GUIDES ' 375840 89536 375840 6
§ MP27 CONTACT BATTERY (TO BT THRU BT4) . 344200 89536 344200 -8
e XSTR, FET, JUNCTION, N-CHANNEL N 288324 B9536 288324 1
f'%x : Q2 XSTR, FET, JUNCTION, N-CHANNEL -~ HON277 89536 doer7 = .- 1 1
. Q3 - XSTR, SI, PNP ‘ : 195974 04713 2N3906 S C
1Qb ¥STR, SI, PNP =~ - - o 195974 QU713 283906 - .. REF
y Q5 - XSTR, SI, PNP - . - k 195974 04713  2N3906 - .. REF
i E |96 XSTR, SI, PNP - e 195974 04713 2N3906 - - .- REF.
g Q7 XSTR. SI, NPN : 218396 OUT13 - 2N3908 - S 5 1
Q8 - XSTR, FET, JUNCTION, N-CHANNEL 386094 89536 386094 S
! Q9 ASTR, SI, NPN : 218396 04713 2N3904 - REF . -
a Q10 . XSTR, SI, NPN - . o 218396 04T13 2N3904 - - REF
e Q11 XSTR, SI,_NPN S 218396 04713 2N3904 C _REF
{ F Q12 XSTR, SI, NPN . o 218396 OUT13° 2N390%4 ‘ REF
3 : R1 ' RES, DEP. CAR, 1K +/-5%, 1/4W : 343426 80031 .CR251-45P1K 5
: R2 RES, DEP. CAR, 1M +/-5%, 1/4W 348987 80031 CR251-45P1M Y
R3 .~ RES, DEP. CAR, 2.TK +/-5%, 1/WW - . 386490 80031 CR251~45P2KT - 3
;ﬁ ‘| BY “RES, DEP. CAR 180 +/-5%, /4W . . ° 441436 80031 CR251-45P180E 2
§ooy . o . i .
. RS ~'RES, DEP. CAR, 560 +/-5%, 1/4W - 385948 80031 CR251-45P560E 5
, _ R6 . RES, DEP. CAR, 10K +/-5%, 1/4W /348839 80031 CR251~45P10K 10
: ~ |RT - RES, DEP. CAR, 1M +/-5%, 1/4W 348987 80031 CR251-45P1M - . REF
; Q R8 . RES, DEP. CAR, 150 +/-5%, 1/U¥ .. 343442 B0031 CR251-U45P150E. " - 2
R9 _RES, DEP. CAR, 1M +/-5%, 1/4W . 348987 80031 CR251-45PIM . ... REF
o
i
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Table 601-2. A1 Main PCB Assembly, Battery {(cont)

FLUKE | MFG
{TEM - . MFG PART NO. TOT {REC{USE
0. DESCRIPTION STOCK | S| OR YYPE aTY|eTY|cDE

R10 RES, DEP. CAR, 2.TK +/-5%, 1/4W 386430 80031 - CR251-U5P2KT REF
R11 RES, VAR, CAR, 10K +/- 20%, 0.20 W 369553 54869 PTIOV-10K 1 1
R12 RES, SWITCH/POT, 10K ' _ 343044 89536 h430u4 1

| R13. RES, DEP. CAR, 22K +/-5%, 1/4W 348870 80031 CR251-45P22K i
R14 RES, DEP. CAR, 15QK +/=5%, 1/4W 348938 80031 CR251-45P150K 1
R15 " RES, DEP. CAR, 1.5K +/-5%, 174 343418 80031 CR251-U5P1K5 2
R16 RES, DEP. CAR, 1.5K +/-5%, 1/4W 343418 B0031 CR251-U45P1K5. REF
R17 RES, DEP. CAR, 10K +/-5%, 1/4W 348839 80031 CR251-U5P10K - REF

1R19 RES, DEP. CAR, 560 +/-5%, 1/4W 385948 80031 CR251-45P560E REF

| R20 RES, VAR, CERMET, 10K +/~10%, 1/2W 309674 89536 309674 1

| R21 RES, DEP. CAR, 10K +/-5%, 1/4W 348839 80031 CR251-45P10K . REF
R22 RES, DEP. CAR, 100K +/-5%, 1/4W 348920 80031 CR251-45P100K" b

1r23" RES, DEP. CAR, 1K +/-5%, 1/bW 343426 80031 CR251-H5PIK REF
R24 RES, DEP. CAR, 1.2K +/~5%, 1/4W 341378 80031 CR251-45P1K2 1
R25 RES, DEP. CAR, 270 +/-5%, 1/4W 348789 80031 CR251-45P270E 1
R26 RES, DEP. CAR, 220 +/-5%, 1/UW. 342626 80031 CR251-U45P220E 1

1 R27 RES, DEP. CAR, 33 +/-5%, 1/4¥W 413524 B0031 CR251-45P33E 1
R28 RES, DEP. CAR, 560 +/-5%, 1/4W 385948 80031 . CR251-U45P560E- REF

- 1 R29 RES, DEP. CAR, 1K +/-5%, 1/4W 343426 80031 CR251-U5P1K REF
R30 RES, DEP. CAR, 2.7K +/-5%, 1/3W 386490 80031 CR251-U45P2K7 _REF
R31. 'RES, DEP.' CAR, 150 +/-5%, 1/4W 343442 B0031 CR251-45P150E REF

1R32 RES, DEP. CAR, 1K +/-5%, 1/4W 343426 B0031 - CR251-45P1K -, REF
R33 RES, DEP. CAR, 560 +/-5%, 1/4W 385948 B00G31 CR251-45P56QE - REF
R3k RES, DEP. CAR, 1K +/-5%, 1/4W 343426 - 80031 -CR251~45P1K REF
R35 RES, DEP. CAR, 10K +/-5%, 1/4W 348839 BO031 CR251-45P10K - " - REF
R36 RES, DEP. CAR, 100K +/-5%, 1/4W 348920 80031 CR251-45P100K REF
R37 RES, DEP. CAR, 1M +/-5%, 1/i4W 348987 80031 CR251-45P1M - REF

{Rr38 'RES, DEP. CAR, 10K +/-5%, 1/4W . 348839 80031 CR251-A45P10K REF
R39 RES, DEP. CAR, 10K +/-5%, 1/UW: - 348839 80031 CR251-45P10K REF
R41 RES, DEP. CAR 10K +/-5%, 1/4W. 348839 80031 CR251-U5P10K: REF -
R42 . RES, DEP. CAR, 27 +/-5%, 1/uW . 348763 80031 CR251-45P2TE S 2
RU43 RES, DEP. CAR, 27 +/-5%, 1/4W - - 348763 BO031 CR251-45P27E- REF
RUY RES, DEP. CAR, 4.7K +/-5%, 1/8W = 348821 80031 CR251-45P4KT 2
R4S RES, DEP. CAR, 4.7K +/-5%, 1/4W . 348821 80031 | CR251-45PUKT REF .
R46 RES, DEP. CAR, 560 +/-5%, 1/4u 385948 80031 CR251-45P560E " REF
R4S RES, DEP. CAR, 180 +/-5%, 1/4W 441436 80031 CR251-45P180E REF -

| RY49 RES, DEP. CAR, 10K +/~5%, 1/4W 348839 . 80031 CR251-45P10K . " REF
RS0 RES, DEP. CAR, 10K +/-5%, 1/4W 348839 80031 CR251-45P10K. " REF -
R51 - _RES, DEP. CAR, 100K +/-5%. 1/4W - 348920 80031 CR251-45P100K . REF-
R52 RES, DEP. CAR, 10K +/-5%, 1/4W: 348920 80031 CR251-45P100K - REF
E53 "RES, DEP. CAR,. 10K +/=%5%, 1/4W 348839 80031 CR251-45P10K REF
RS54 - RES, COMP, 820 +/-5%, 1/4W ‘ 148015 01121 CB8215 o I I
R55 RES, DEP. CAR, 15K +/=5%, 1/BW 348854 - 80037 CR251-U5P15K - R
R56 RE, DEP. CAR, 3.9K +/-5%, 1/4W - 148064 01121 . CB3925 v 1
S1 - S13 SWITCH ASSY (13 PART W/REMOVEABLE COVER) 429589 89536 429589 . | 1
s1 SW BUTTON, GREEN 345197 - 89536+ 445157 -1
52 - SW. BUTTON, BLUE 445205 . 89536 4u5205 . - 1.
S3. SW, BUTTON, DARK ‘GREY 426759 . 89536 426759 ¢ ¢ 5

| s SW, BUTTON, DARK GREY - 426759 89536 42675¢ . .. REF =
S5 SW. BUTTON, DARK GREY . 426759 B9536 U26759 ¢ ‘REF

6016 -
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Table 601-2, A1 Main PCB Assembly, Battery (cont)

-m~,
T

: B FLUKE | MFG .
ITEM MFG PART NO. TOT [REC|USE
| ND. ' DESCRIFTION f“?cx IS:ELDYE OR TYPE aTy (aTY|ChE
36 SW, BUTTON, DARK GREY 126759 89536 426759 _ REF
S7 SW, BUTTON, DARK GREY 426759 B9536 - U26T59 REF
{ I s8 ' SW, BUTTON, LIGHT GREY - 425900 89536 U425900 5
s 59 _SW, BUTTON, LIGHT GREY S 425900 89536 . 425900 REF
510 SW, BUTTON, LIGHT GREY . 425900 89536 425900 REF
!} X SW, BUTTON, LIGHT GREY ‘ - h25900 89536 1425900 - REF
L ' s12 SW BUTTON, LIGHT GREY hz5900 89536 425900 REF
L 813 “-- - SW BUTTON, DARK GREY , 426759  B9536 426759 REF
: 514 "SWITCH SLIDE R . 354878 95146 MSS22501 1
815 SEE R12 '
T1 . PWR, XFMR, BATTERY OPTION 463802 89536 U63802. 1
U1 IC, DIL, ANA/BIP AMP, SCHMITT/TRIG 429191 89536 429191 1 1
U2 1, ECL, EDGE-TRIG, JK FLIP-FLOP . Lo2743 07263 F95029DC 1- 1
U3 - ic, TTL, DUAL, JK EDGE-TRIG, FLIP-FLOP . 363440 01295 SNT4S112N 2 1
Uk TC, TTL, DUAL JK EDGE-TRIG, FLIP-FLOP 363440 01295 SNTLS112N : REF
us . IC, QUAD, 2-INPUT, POS NOR GATES .. 288845 01295 SNTLO2N 1 1
U6~ ~ SEE FINAL ASSY. ADDED IN TEST | :
U7 - " SEE FINAL ASSY, ADDED IN TEST S :
U8 1C, TTL, 50 MHZ DECADE COUNTER 320754 01295 SNT4196N - - 1 1
U9 . IC, TTL, MSI DECADE COUNTER 402545 01295 SNTHLS9ON ' 1 1
u10 @® TC, MOS-TO-LED, HEX/DIGIT/DRIVER h29506 12040 DSTS492N 1 1
Ju1s ~ _IC, LINEAR TIMER : . 302610 - 12040 . LM555CN 1
W1 . CABLE ASSEMBLY _ o 398461 89536 398461 1
XF1 " FUSE HOLDER,. BAYONET CAP 460329 89536 460329, 1
XF2 FUSEHOLDER ; ) - 460238 89536 460238 o
X " SOCKET, IC, 1B-PIN - oo o 413229 91506 318-AGC39D 1
XU2 . SOCKET, IC, 16~PIN - . . S - 276535 91506 316-AGC39D 1
| 1U6 . SOCKET, IC. 40-PIN L ‘429282 09922 DILB4OP-108 - , .2
- XUT - SOCKET, IC, 40-PIN : h29282 09922 " DILBLOP=108 - REF
Y1 - CRYSTAL 10 MHZ - - ' .- .. 385732 89536 385732 . .- - 1
B
!

ST H
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m_.,kl,,
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/ o : Figure 601-2. A1 Main PCB Assembly, Battery
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Figure 601-2. AT Main PCB Assembly, Battery {cont)
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. Figure 601-2. A1 Main PCB Assembly, Battery {cont)
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Table 601-3. A2 Inverter PCB Assémbiy
. , _ | FLUKE | MFG '
ITEM - MFG PART NO. TOT {REC |USE
ESCRIPT!
: NO. DESCRIPTION : STOCK | SPLY OR TYPE |ary|ovyicoE
2 ) ‘ NO. CODE _
<7 22 INVERTER PCB ASSEMBLY 543333 89536 443333 1
_ FIGURE 601-3 (1912A-4004T) .
[ s 401 CAP, TA, 10 UF +/-20¢, 15V 193623 56289 196D105K0015KA1 3
g clo2 CAP, TA, 10 UF +/-20%, 15V 193623 56289 196D105K0015KA1  REF
cl03 CAP, CER, .01 UF +/-20%, 100V 149153 56289 CO23B101F103M : 1
{ h CMOM  ° CAP, CER, 47 PF +/-20%, 1000V 369132 56289 CO30B102-HY4TOd 1
i 405 CAP, TA, 10 UF +/-20%, 15V . 193623 56289 196D105K0015KA1 REF
B CRUO1 DIODE, SI, HI-SPEED SWITCH i 203323 07910 1N4LUS 2 3
CRAOZ = DIODE, SI, HI-SPEED SWITCH - ' 203323 07910 iNA4UB REF
J7 CORNECTOR o - '
CONNECTOR RCPTCL, FEMALE, SMALL 375329 00779 B85863-3
. RECEPTACLE, LARGE 149112 74970  105-0753 S
LEO{ CHOKE, 6-TURN 320911 89536 320911 ot
1% | quos XSTR, SI, NPN o _ 330803 OWT13 MPS6560 . 2
3 Q402 - XSTR, SI, NPN | 330803 04713 MPS6560 . REF
RUOT RES, DEP. CAR, 220 +/-5%, 1/4W 342626 80031 CR251-45P220E 1
g REO2 RES, DEP. CAR, 82 +/-5%, 1/uW _ , 442277 80031 CR251-45P82E 1
R4O3 . RES, DEP, CAR, 10 +/-5%, 1/4W 340075 80031 CR25{-45P10E 4
T401 ©  XFMR, INVERTER : 462093 -B9536 462093 .
n U401 IC, LINEAR, NEG VOLT, REG 3-TURN 4295tk 07263 T9Mi2HC 1
B XU401 .  TRANSIPAD, IC (NOT SHOWN) 152207 07047 10123-DAP . S
g - : n
3 ) G402
I O e 0
: . A0 n . v -
| t o
) ® 7 :
. g7 | T
ik oo
I
J J7
! | U J7 |
s \ : 7 ) J '
! |
P
n |
: - Figure 601-3. AZ [nverter PCB Assembly . . - -
j I o | . L 60111
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Table 601-4. A3 AC PCB Assembly

R601

FLUKE { MFG : !
{TEM . MFG PART NO. TOT |REC|USE
NO. DESCRIPTION Al OR TYPE oty |oTY|cDE
23 AC PCB ASSY, FIGURE 6014 ORDER FOR REQUIRED SOURCE 1
115V SQURCE,58-62 HZ (19104-4006T) 456251 89536 456251 REF
230V SOURCE,48-52 HZ (1910A~4013T) 459362 89536 459362 REF
100V 30URCE,48-52 HZ (19104-4012T) 459370 89536 459370 REF
100V SOQURCE,58-62 HZ (1910A-4O1H4T) 463307 89536 463307 REF
c601 CAP,MILAR : : ORDER FOR  REQUIRED SOURCE 1
6UF +/-5%,115V (115V/60HZ SOURCE) ‘383546 98536 393546/D2-505D
6.6UF +/-5%,135V (100V/50HZ SOURCE) 384189 . 89536 -394189
6UF +/=5%,115V {100V/60HZ SOURCE} . 393546 98536 . 393546/D2-505D
3.3UF +/-5%,300V (230V/50HZ SOURCE) 380253 89536 380253
CREO1 DIODE, ZENER, UNCOMP, 40V . 407825 12969 UZ8THO 2 1
CRE02 DIODE, ZENER, UNCOMP, 40V 407825 12969 UZBTY40 REF
J8 CONNECTOR, SMALL - 375329 00779 85863-3 2
- CONNECTOR, LARGE 149112 T49T0 105-0753 2
MPY " DECAL ,WARNING 386250 89536 386250 1
MP2 MOUSETAIL , 104794 98189 2829-115-3 . 1
RES, DEP. CAR, 1M -/+5% 1/4W - 348987 80031 CR251-U-5PIMIS . 1

. Mpzf © MP1

CR&O|
" CR602

Reol =

J8

- B01-12

. Figure 601-4. A3 AC PCB Assembly.
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602-1. INTRODUCTION

602-2.  The DOU consists of 18 data lines contammg

all the display data necessary for external logging. The

data lines are output on an extender pcb at the rear of the”

instrument. Due to space limitation, this option may only
be used on line versions of the Model 1912A.

602-3. OPERATION

6024. The output data available at the rear panel
DOU connector is listed in Table 602-1. The encoded

g ‘input data-to-position the decimal in the frequency and

period modes. are given in Tables 602-2 and 602-3

respectively. To interface the DOU with an external

logging unit, see Theory of Operation of this section;.

1912A

Option —02
Data Output Unit

602-5. THEORY OF OPERATION

602-6. The DOU’s output on connector J5 is obtain-
ed directly from the latches contained in U7. Its timing
sequence is therefore exactly the same as the display

strobe cycle (see Figure 602-1). Because the displays are. .

strobed serially, the output data on the DOU is also

serial, and any external logging system interfaced with .

the DOU must be capable of using serial data or it must
have its own serial to parallel converter.

602-7. . The decuna.l point positioning and unit an- ,
nunciators are enabled simultaneously with the selection

-of a range (see Table 602-2 for frequency mode encoding,

which will apply a encoded input to U6 on Pins 22, 23,
and 24, and Table 602-3 for permd mode encoding).

Table 602-1. DOU Output- Data

P':’ ;o - NOMENCLATURE FUNCTION
1&3 - Ground
2&4 .  Not used: . '
5 B1 (Blanking) . Blanks leading Zero
6 - D, (8) BCD Information.. .
7 - G4 BCD Information
8 B, {2) BCD Information
9 A ‘BCD Information-
-10 DS1, (digit - 1 strobe) ) Enable 1st digit LED (LSD, - strobed Iast) s
1.} D82, (digit - 2 strobe). . Enable 2nd LED, (28D) - o
12| DS3; (digit - 3 strobe) Enable 3rd LED (3SD)
13 D84, (digit - 4 strobe) Enable 4th LED, (4SD)
14 | - DS5, (digit - 5 strobe) ‘Enabie 5th LED. (58D)
15 ' DS8, (digit- & strobe) Enable 6th LED (65D) Sl ‘
16 ~Ovfl, (overflow) . Enabte overflow annunc:ator (goes hlgh followmg MUP i carry
o : . " out of MSD) : : ‘
17 DP, (decimal position). -Qccurs mmultaneousiy with digit strobe o
18 - UX, (Units enable) - Enable units annunciator snmultaneously wrth dlglt strobe hnes
19 DS7, (digit - 7 strobe) Enable 7th LED, {MSD, strobed first),
20 MUP, memory update - Indicates new data being entered.

S802-1 -
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Table 602-2. Decimal Positioning (Frequency Mode)

*Int autorange the gate time varies between 0.1 and 1 sec.

ENCODED INPUT TO U6
(FREQUENCY MODE) DECIMAL LOCATION
GATE TIME (DISPLAY LED) ANNUNCIATOR
R22 1 R23 R24 ‘ .

0 1 0 10 msec DS MHz
T 1 0 0.1 sec - D3 kHz

0 0 1 1.0 sec D4 .- kHz

1 .0 1 10 sec D5 g kHz

1 1 1 Autorange v -

Table €602-3. Decimal Positioning (Period Mode)

B Not a fixed value, | [ {

. ENCODED INPUT TO US _ : - _ .
{PERIOD MODE) _ . o DECIMAL LOCATION _ :
. ' CYCLES (DISPLAY LED) . _ ANNUNC?ATQR
R22 R23 | R24 . S S

LU 0 -0 _ L 3 D5 msec
1 0 0 ' _ " D6 . msec

0 1 -0 = b4 - . usec

1 1 0 " b5 usec

1 1 T . B i

*Autoranges through alf four of the above ranges plus 10* periods averaged, which is D6 and Usec.s,

NOTE
The drive capability of all data outputs in
PMOS; must be able to sink 0.16 mA at logic
0 or source 0.16 mA Jor logic I levels. -

602-8 DOuU Output Tlm_mg

602-9.  The timing diagram of Figure 602-1 isforone .= -

test case in which an input signal of 3.8 MHzis applied to

- channel A, frequency mode, with 100 Hz resolution. -

NOTE
The DOU data is output on connector J5 in.
BCD format serially, and is valid only on the .
positive edge of memory update (M) s

602—10 DOU Interface Cable _

602-11. A matlng DOU connector is supphed as part
of the -02 Option for use in fabricating a custom interface

cable. Use the followmg procedure ‘to fabrlcate the
1nterface cable. :

L Assemble the following'equi'prngm; R
602-2. : e :

a;_ ‘Teflon or vinyl insulated wire, 26 gauge,
20 pieces cut to desired length.

o

- Sleeving, # 16 for vinyl insulated wire, or

# 18 for teflon insulated wire.

e Ao

~ ment.

“h.: .Connector v1ce

““Rosin core solder, 60/40
Wire strippers .
Soldering Irom, pencﬂ-type (45W max) .
DOU mating connector '
Mating connector for 1nterfaced instru-:

 Stide cable wires through the DOU connector
backshell (hood) as shown in. Figure 602-2.

Strip one—elghth of an inch of insulation from
the DOU connector end of the cable. Tin thej

ends

‘Cut 20 pieces of sleevmg toa 1ength of three- '

smteenths of an mch

' Slide one plece of sleevmg over each prepared '

wrre end




nector information given in Table 602-1. -
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Table 602-3. DOU PCB Assembly

TEM - FLUKE | MFE | - .
ITEM MFG PART NO.  |TOT [REC{USE
DESCRIPTION STOCK | SPLY -
NO. _ o, | coog OR TYPE ary [aTY|coE
-82 - DOU. FIGURE &B2-3 (SHT 1 OF 2) ORDER  1912A -B2
Atz DOU_PCB_ASSY ‘ ORDER  NEXT  HIGHER LEVEL 1
HE SCREW, PHP. 4-48 X 1/4 129898 73734 19022 2
L H? SCREW. PHP. 6-32 X 1-4 (HOT SHOUN) 152148 73734 19042 2
MP1 CABLE TIE. 4 INCH (NOT SHOWN) 172688 B63B3 SST-IM- 1
MP2 CASE S 456323 BI536 458323 1
| MP3 CONN. RECEPTACLE. CRRD-EDGE (NOT SHOWN) 352318 89536 352318 i
MP4 CONNECTOR. BACKSHELL 357820 89536 35rBze 1
At2 DOU PCB ASSY. FIGURE 6P2-3 (SHT 2 OF 2) ORDER . NEXT HIGHER LEVEL . REF
H4 NUT. HEX. 4-48 ' ‘ _ - 118635 73734  BBA3NP ' 1
| HS SCREW. PHP., 4-48 X 5/16 152116 73734 . 19823 - : 1
HB UASHER. FLAT #4 195309 73734 97495 o
H? WASHER. INT LOCK %4 o R 118483 73734 99482 : ' 1 ’ :
HB TERMINAL. CONN POST T -376574 @P779 3I-B7@22-1 iB :
| MRt CABLE CLAMP. 3-16 131345 95987 3I-16-3NA AR
MP2 COVER’ CONMECTOR N 458015 . .893536 458015 : "1

- (Shéet 10f2)

Figure 602-3. DOU PCB Assembly -
s024 P R
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DOU PCB {top) DOU PCB (bottom)

0 00 00 00 00 00 an oM

_ \Hﬂ (18 PL)

b (Sheet20f2)

- Figure 602-3. DOU PCB Assembly {cont}

" 602-5/602-6
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603-1.

1912A

Option —03
| TCXO

" OPTION —03 TCXO 2. Select the channel A frequency function, at
;- . 0.1 Hz resolutlon
-603-2.  INTRODUCTION ,
603-3. Option —03 is a temperatﬁre compeneated
crystal oscillator (TCXO) which exhibits superior. . 3. Connect the 10 MHz reference frequency to

stability than the standard Y1 by using a neutralization .. thechannel A input.
circuit. The effects of the neutralization éircuit on the : "

crystals center frequency is shown in Figure 603-1. The :

resultant center frequency deviation (solid line) is held to 4. - Using a non-conductive screwdriver, adjust

‘2 minimum over the designed temperature range. Within
the desired temperature range the —03 affords a very
stable output frequency as well as instantaneous warmup’

.. the TCXO through the rear panel. See com-
ponent and test point location drawing in Sec- -
tion 4, to obtain a reading of overflow 000.000

and low power consumption. However, if the E 10 dxglts 7

will no longer be valid (See Section 1).

‘temperature limits are exceeded, the crystal's stability

| 603-5.  LIST OF REPLACEABLE PARTS

603-4. CALIBRATION
‘1. Allow the counter to operate for at least 30 603-6. - The —03 TCXO is a completely sealed unit,
minutes to stabilize the internal temperature. containing no replaceable parts (See Figure 603-2),
50 7
. L TYPICAL NON-
{+200 Ll ~ =T COMPENSATED =
200 beh + / ey OSCILLATOR  L=™ T,
. 3 - N |
+30 - / \\ I’I \\
4 ) - s
{+100 Hz) *207 r; v
g / \ 1.1 \
o +10 N L./ A
- [ —X
£ \/ ! Y
E CENTER FREQUENCY g - ! ‘J :
w 15 MHz TYPICAL) ] L REsuLTANT l \ ]
» 3 TEMPERATURE / Y
=2 il COMPENSATED,” \
g - : \ | ~ OSCILLATOR ; /
{~100 Hz) —20 Y
S ; NN
33
T30 - L - Y
' \\; 1'\ N /
{~200 iz} —40 - COMPENSATION, |~~~
. NETWORK
. EFFECT
—50 b 1
'—7_4 ~54 <34 -4 +6 +25 +45 +66 +86 +106 +126
TEMPERATURE ey’

- Figure 603-1. Temp'el‘at_t':re/Frequency_ Deviation

- 603-1
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Table 603-1, —03/—04 TCXO Assembly

’ . . FLUKE | MFG
ITEM MEG PART NO. TOT [REC|USE
NO. DESCRIPTION STOCK | SPLY OR TYPE ary |ary|coe
NO. CODE
-03 TCX0, FIGURE 603-1, -03 ' ORDER  MODEL 19124-03
«04 TCXO0, FIGURE 603-1, -04 ORDER  MODEL 19124-04
MP1 INSULATOR, OSCILLATOR 508820 89536 508820 o i

~ Figure 603-2. —03/-04 TCXO Assembly. -~ -
603-2 IR SRR
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604-1. OPTION —04 TCXO (SUPERIOR)
604-2. INTRODUCTION

604-3. Option —04 is also a temperature compensat-
ed crystal oscillator which used the same neutralization
scheme as the —03 Option (See Figure 603-1). However,
because of tighter specifications, it is able to reduce its
total deviation from the standard 10 MHz to approx-

© imately 14 of the —03’s clev1at10n 0.5 ppm/ month..

604-4.  CALIBRATION

I. -~ Allow the counter to operate for a least three
hours to stabilize internal temperature. -

W .

604-5.

604-6.

1912A

Optidn —04
TCXO (Superior)

Select the channel A frequency function at 0.1~
Hz resolution, -

Connect the 10 MHz reference frequency to
the channel A input. ,

Using a non-conductive screwdriver adjust
the TCXO through the rear panel, see com-
ponent and test point location drawing in
Section 4, to obtaina readmg of 000.0000 % 3
digits.

LIST OF REPLACEABLE PARTS

The ——04 TCXOis a completeiy' sealed unit,

- containing no replaceable parts (See Figure 603-2).

604-1/604-2







~ Section 7
General Information

~7-1. This section of the manual contains generalized
; % - user information as well as supplemental information to
B B the List of Replaceable Parts contained in Section 5. The
following mformatlon 18 presented in thxs section:

" List of Abbreviations

- Fluke Technical Service Centers — U.S. and Canada' '
Sales and Service Locations — International

Hj : - : ) _ - g ~ Federal Supply Codes for Manufacturers
L , _ . , _ . o

Sales Representatives — U.S. and Ca;l'ada |

R

O % vl )




List of Abbreviations and Symbols

A or amp
ac

af
afd

assy
AWG

g -

bed
°c
cap
cew
cer
cermet
ckt
cm
cmrr

comp
cont
et

dla
dag

dB
de

- dmm

dvm
elect
ext

°F
FET

freg
FSN

ad
Ge

GHz
gmv

gnd

ampere

alternating current
audio frequency
anzlog-to-digitat
assembly

american wire gauge

" bel

binary coded decimal
Celsius

capacitor
counterciockwise
ceramic '
ceramic to metal{seal)
circuit

centimeter

common mode rejection

ratio
composition

continug -
. . cathode-ray tube

clockwise

 digital-to-analog

digital-to-analog
converter
decibel

_ direct current -

digital mutiimeter
digital voltmeter
electrolytic

" external
farad” -

Fahrenheit
Field-effect transistor

- flip-fiop

frequency

federal stock number

gram
giga (1 0%
guard

- germaniumn

) gigahertz-
guaranteed minimum

valug
ground

LED
LsB

LED.

mA

mf
Mhz
min
mm
MSB. |
MSD
MTBF.

‘MTTR
mv

mv

M2

n

na

NG

{—) or neg
NO

ns

opnl ampl
P

para

pch

henry

heavy duty

high frequency -
hertz

integrated circuit
intermediate frequency
inchles)

internal
inputfoutput

kito (10%)

kitohertz

kitotim(s)
kilovolt(s) .

low frequency
light-emitting diode
least significant bit

least significant digit
mega {10°)

milli 103)
milliampere(s}
maximum -

metal film
megahertz

minimum

millimeter
millisecond

most significant bit
most significant digit

" mean time between

failures .
mean time to repair |
millivolt (s}
multivibrator
megohm(s)

nano {10°°)

not applicable
normally closed
negative

- normally open

nanosecond

- operational amplifier

pico (10 1%)
paragraph

printed circuit board

pF

pn

{+) or pos
pot ’
PP

ppm
PROM

psi
RAM
rf
rms
ROM
50Or Sec
scope
SH

Si
serno
sr

Ta

tb
1c

X0

tp
uorih
uhf

us or lis
uut -

var
vco
vhf
vif

. oxfmr’

Xstr
xtal
xtlo

picofarad

part number

positive

potentiometer
peak-to-peak

parts per million
programmable read-only
memory '
pound-force per square inch
random-access memory
radio frequency

root mean square
read-only memory
second {timé)
oscilioscope

shield

silicon

serial number

shift register

tantalem

terminal board
temperature coefficient or
temperature compensating
temperature compensated
crystal oseillator

test point

micro {1076)

ultra high frequency

" microsecond(s} (10°%}

unit under test

“volt-
“voltage

variable -
voltage controlled oscillator
very high frequency

very low frequency

watt(s) _

wire wound

~ transformer

transistor
crystal
crystal oscillator

~ ohm(s)

micro. {1078}

12,

1776
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Federal Supply Codes for Manufacturers {Continued)

00213

Nytronics Comp. Group Inc,
Subsidiary of Nytronics Inc.
Formerly Sage Electronics
Rochester, New York

00327 .
Welwyn International, Ing,
Waestiake, Ohio

00656
Agrovex Corp.
New Bedford, Massachusetts

00686
Film Capacitors, Inc.
Passaic, New Jersey

Do779
AMP inc.
Harrisberg, Pennsylvania

01121 -
Allen-Bradley Co.
Mibwau kee, Wisconsin.

01281

TRW Electronic Comp.
Semiconductor Qperations
Lawndale, California

01295

Texas Instruments, Inc,
Semiconductor Group.
Dallas, Texas

01537

Motorola Communications &
Electronics Enc.

Franktin Park, Illinois

01686
RCL Electronics Ing,
Manchester, New Hamps,hire

01730

Replaced by 73586

01884 - use 56289 -
Sprague Electric Co.
Dearborn Electronic. Div.
Lockwood, Florida

02114
Ferroxcube Corp,
Saugerties, New York

02131 -

General {nstrument Corp
Harris ASW Div, -
Westwood, Maine

02395
Rason Mfg. Co. :
Brooklyn, New York

02533 .

Snelgrove, C.R. Co Lid,
Don Mitis, Ontario, Canada
M3E M2

02606

Fenwal Labs

Div. of Travenal Labs
Morton Grove, Iflinois -

02660 -

Bunker Ramo -Corp., Conn Div.

Formerly Amphenoi—Borg
Electric Comp.
Broadview, 1llmois :

02799
Areo Capacitors, Inc -
Chatsworth, California

03508
General Electric Co.
Semiconductor Products

_ Syracuse, New York .

03614 i
Replaced by ?1400 :

03661

Replaced by 44655 .

" 04645

" Replaced by 94988

© 06236
‘- Jonathan Mfg. Co

03797

Eldema Div.

Genisco Technology Corp.
Compton, California

03877 .
Transistron Electronic Corp.
Wakefield, Massachuaetts

03888
KDl Pyrofilm Com.
Whippaqy, New Jersey

03911

Clairex Etectronics Div.
Clairex Corp,

Mt. Vernon, New York

03980
Muirhead Inc,
Mountainside, New Jersey
04009

Arrow Mart Ine.

Hartford, Connecticut
04062

Replaced by 72136

04202
Replaced by 81312

04217
Essex International Inc.
Wire & Cable Div.

. Anaheim, California

04221
Aemco, Div. of

. Midtex Inc.

Mankato, Minnesota -

04222 -

AVX Ceramics Div.
AVX Corp. -

Myrtle Beach, Florlda

04423

Telonic industries
Laguna Beach, California

Reptaced by 75376 .

04713

Motorola Ing, Semuconductor
Products

Phoenix, Arizona

64946

Standard Wure & Cable
Los Angeles, Cahforma

05082

Fulierton, California

05245 .
Components Com. now
Corcom, inc, -

_-Chicago, Nlinois .

05277

Westinghouse Electric Corp.-
Semiconductor Div. .
Youngwood, Pennsylvania

05278
Replaced by 43543
05279
Southwest Machine &
Plastic Co.
Glendora, California
05397 :

- Union Carbide Corp.

Materials Systems Div.
New York, New York

05571 - use 56289 -

*  Sprague Electric Co. -

Pacific Div.
Los Angeles, California

05574
Viking Industries
Chatsworth, California

05704
Replaced by 16258

05820
Wakefield Engineering Inc,
Wakefield, Massachusetts

060

General Electric Co.
Electronic Capacitor &
Battery Products Dept.
Columbia, South Carolina

06136

Replaced by 63743

06383

Panduit Corp,

Tinley Park Illmms
06473

Bunker Ramo Corp.
Amphenol SAMS Div.
Chatsworth, California
06665

Beede Electrical instrumem Co
Penacook, New Hampshire

‘06739

Electron Corp.’
Littleton, Colorado

06743
Clevite Corp.
Cleveland, Ohia

06751
Components, Inc. Semeor Diy.
Phoenix, Arlzona

06860 .
Gould Automotive Dw

' City of Industry, California

06961 .
Vernitron Corp Piezo

- Electric Div,

Formerly Clevite Comp., Piezo
Electric Div.
Bedford, Qhio

06280

Eimac Div. )
Varian Associates

San Carlns, California

07047
Ross Milton, Co, The

" South Hampton Pennsvlvania

07115
Replaced by 14674

07138

Westinghouse Electric Corp -
Electronic Tube Division
Harsehead, New York

07233

TRW Electronic Components -
Cinch Graphic

City of Industry, California

07255

Silicon Transistor Corp, .
Div, of BBF Group Inc.' .
Chelmsford, MA -

- 07281
© Aumet Corp,

Culver Clty, Cahforma

07263

Fairchild Semlconductcr -
Div. of Fairchild Carnera

& Instrument Corp.
Mountatin View, California

07344 oo
Bircher Co,, inc. -

" Rochester, New York

07597

Burndy Corp.
Tape/Cable Div.
Rochester, New York

07792
Lerma Engineering Corp. )
Northampton, Massachusetts

07910

Teledyne Semiconductor
Formerly Continental Device
Hawthome, California
07933 - use 49256
Raytheon Co, ‘
Semiconductor Div, HQ
Mountain View, California
08225

Industro Transistor Corp. -
Long isiand City, New York
08261

Spectra Strip Corp. -
Garden Grove, California
08830

Retiance Mica Corp.
Brooklyn, New YYork

08806

General Electric Co.

Miniature Lamp Products Dept.

Cleveland, Ohio

0BB63

Nylomatic Corp.
Maorrisville, Pennsylyania
08988 - use 53085
Skottie Electronics inc,

~ Archbald, Pen_nsylvania

09214

G.E. Co, Semi-Conducmr
Products Dept,

Power Semi-Conductor

" Products OPN Sec.

Auburn New Yo rk

- 09353

€ and K Components
Watertown, Massachusetis

09423
Scientific Components inc.
Santa Barbara, California

09922

Burndy Corp. )
Norwalk, Connecticut

09069
Dale Electronics tnc.
Yankton, S. Dakota

10059

- Barker Engmeermg Corp.

Formerly Arnerace, Amerace
ESNA Corp.
Kemlwonh "New Jersey

11236 .
CTS of Berne
Berne, Indiana

11237
CTS Keene Ing.

.Paso Robles, California

11358
CBS Elactronic Div,

Columbia Broadcasting SQstérn

Newburyport, MN

11403
Best-Products Co.

"Chicago, Illinois

11503
Keystone Coiumbla Inc,

Warren, Michigan - .
© 11532 '

Teledyne Relays -
Hawthorne, Califernia

176
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Federal Supgly Codes for thufacturers'(Cohtin'uei'l)

1171

General Instrument Corp -
Rectifier Division
Hickville, New York

11726
CQualidyne Corp.
Santa Clara, California

12014 B
Chicago River & Machme Co
Bellwood, Hlinois :

12040
National Semiconductor Corp.
Danburry, Connecncut

12060 .
Diodes, Inc.
Chatsworth Callforma

12136
Philadeiphia Handle Co.
Camdan, New Jersey-

12300 :
Potter-Brumfieid Dlwsn:m
AMF Canada LTD. :
Gueiph, Onatrio, Canada

12323
Presin Co., inc,
Sheiton, Connecticut

12327

-Freeway Corp. formerly :
Freaway W asher & Stampmg Co
Cleveland, Ohio -

12443

Plastic Products Div.’
Bridgeport, PA
12615

U.S. Terminals Inc,
Cincinnati, Ohig
12617 )

Hamlin Inc., .

Lake Mills, Wisconsin

12697 .
Clarostat Mfg. Co,
Dover, New Hampshire

12749 .
James Electionics
Chicago, lllinois

12856
Micrometals
Sierra Madre, Cal:fornta

‘12954 )
Dickson Electronics Corp.
Scottsdale, Arizona ’

12969 .
~ Unitrode Corp. - )
Watertown, Massachusetts

13103
-Thermalloy Co ‘In
" Dallas, Texas

13327
Solitron Devices inc.
. Tappan, New York

13611

Amphenaol Cadre Div,
Bunker-Ramo Carp.

Los Gatos, California

13606 - use 56289°

Sprague Electric Co.
Transistor Div. T
Concord, New Hampshire' ‘

13833
Replaced by 23732

8Budd Ce. The, Poivchem Products )

" Fenwal Electronics Inc.

- Internationdl Business

» Essex Junction, Vermont

14099
Semtech Corp.
Newbury Park, California

14140

Edison Electronic Div.

Mc Gray-Edison Co,
Manchester, New Hampshire

14193

Cal-R-Inc. formerly
California Resistor, Corp.
Santa Monica, California .- -
14298 o
American Components, inc,

an insiico Co.
Conshohocken, Pennsylvania

© 146565

Corneil-Dublier Electromcs
Division of Federal Pacific
Electric Co. Govt..Control Dept

© Newark, New Jersey

14762

Electro Cube Inc.

San Gabriel, California

14869 |

Replaced by 86853

14936

General Instrument. Corp .
Semi Conductor Products Group
Hicksville, New York

15636

Elec-Trol inc.

Saugus, California

15801

Div. of Kidde Walter and Co., inc
Framingham, Massachusetts
15818

Teledyne Semlconductors, formerly
Amelco Semiconductor :
Mounta:n View, California

15849

Litton Systems Inc. Useco Div. -

. formerly Useco-Inc.

Van Muys, California
15898

Machines Corp.

15908

- Replaced by 14140

18258 ;
Space-Lok Inc.
Burbank, California’

' 16299

Corning Glass

Efectronic Components Div.
Haleigh Morth Carolina
16332 -

Replaced by 28478

16473 .
Cambridge Scientific Ind.:
Div. of Chemed Corporation
Cambridge, Maryland

16742 -
Paramount Plastics Fahr:cators 1nc

- Downey, California - -

16758

Delco Electronics

Div. of General Motors Corp
Kokomo, Indiana -

17001
Repiaced bv 71468

17069

Circuit Structures Lab,
Burbank, California -
17338

High Pressure Eng. Co.; Inc.
Okiahoma City, Oklahoma
17545 o

Atlantic Semiconductors, Inc.
Asbury Park, New .Iersev
17856

Siliconix, Inc.

Santa Clara, California
17870

Replaced by 14140
18178 -

Vactec |nc

Marykand nghts Mlssourn
18324

Signetics Corp.

Sunnyvale, California
18612

Vishay Resistor Products Dlv
Vishay Intertechnology Inc.

* Malvern, Pennsylvania =~ -
18736 '

Voltronics Corp.,
Hanover, New Jersey

18927

G T E Sylvania inc.
Precision Material Group’
Parts Division

© Titasville, P_ennsylvania .

19451

" Perine Machinery & Supplv Co.

Seattle, Washington

1971
Electro-Midland Corp.
Mepco-Electra Inc.
Mineral Wells, Texas

20584
Enochs Mfg. Inc
Indianapolis, l_ndlana

20891 .
Self-Orgamzmg Systems Inc
Dallas, Texas :

. 21604 -
7 Buckeye Stampmg Co
Columbus, Chio

21845 -
Solitron Devices inc.
Transistor Division =~

_ Riveria Beach,.Florids -

22767 }
ITT Semiconductors -
Palo Alto, California

23050 .
Product Comp. Corp.

- Mount Vernon New York

23732

. Tracor Inc.

Rockville, Maryland

- 23880

StanfordrApplied Engrng. -
Santa Clara, Califo_rnia

23936

Pamator Div., Wm J. F’urdy Co.
- Burhnlame Callfornla '

24248
.~ Replaced by 94222

24365

~ Analog Deu;lces inc

Nom'ood Massachusetts

© Bt Paul, Minnesota
28425

' . Stackpole Components Co.

31091

. 32538

_-Burlingame, Calaforma
- 32879

:Northridge, California

Carlisle, Pennsyluama
32997

" -Owensboro, Kentucky

24655
General Radio
Concord, Massachuserts

24759
Lenox-Fugle Electronics Inc.
South Plainfield, New Jersey

25088

Stemen Corp.

istlen, New Jetsey

25403 .

Amperex Electronic Corp,
Semiconductor &
Micro-Circuits Div,
Slatersville, Rhode i'sland

27014 .

National Semiconductor Corp
Santa Clara, California

27264

Molex Products

Downers Grove, lllinois
28213 .

Minnesota Mining & Mfg. Co.
Consumer Products Div.

Serv-/-Link formerly .
Bohannan Industries

Fort Worth, Texas

28478

Deltrol Controls Div.
Deiltrof Corporation
Milwaukee, Wisconsin ’
28480

Hewiett Packard Co. Corporate H. O
Pato Alto, Cahfornla E
28620

Heyman Mfy, Co, -
Kemlworth New Jersey
20083

Monsanto, Co., Inc.

Santa Clara Cahforma

28604

Raleigh, North Carolina
30148 .

A B Enterprise Inc.
Ahoskie, North Carolina
30323 '

{llinois Tool Works;, inc.
Chicago, Hiinois

Optnmax Inc.
Colmar, Pennsvlvama

Mura Corp.
Great Neck New York

32767 | )
Griffith Plastic Corp

Advanced Mechanical Components )

32897-
Erie Technological Products Inc.
Frequency Control-Div;

Bourns Inc, :
Trimpot Prodiscts Dlwslon
Riverside, Cal:forma

33173 .
General Electric CD
Products Dept. -
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Federal Supply Codes for Manufacturers (Continued)

34333
Silicon General
Westminister, California

34335
Advanced Micro Devices-
Sunnyvale, Califarnia

34802
Electromotive tnc.
Kenilworth, New Jersey

37942
Mallory, PR, & Co,, Inc
Indianapolis, Indiana

42498
National Radio
Melrose, Massachusetts

43543

Nytronics Inc.
Transformer Co. Div.
Geneva, New York

44655 .
Ohrmite Mfg, Co.
Skokie, 1llinois

49671

RCA Corp.
New York, New York

49956 :
Raytheon Company
 Lexingtan, Massachusetts
50088
Mostek Corp.
Carrollton, Texas
50579
Litronix lnec.
Cupertino, California
51605 o
Scientific Components Inc.
Linden, New Jersey
. 53021
Sangamo Electric Co.
Springfield, Ulincis
54294 )
Cutler-Hammer Inc, formerly )

Selma, North Carolina - .

55026

Simpson Fiactric Co

Div. of Am. Gage and Mach Co
Elgin, lllmo:s

56289 '
Sprague Electric Co.
Morth Adams, Massachusetts

58474
Superior Electric Co.
- Bristol, Connecticut.'- :

60399 :
Torin Corp, formerly
Torrington Mfg. Co.
Torrington, Connecticut
63743
Ward Leonard Electric Co., Inc
Mount Vernon, New York
64834 '
West Mfg, Co,
San Francisco, Californai
65092 :
Westcn lnstruments Inc.
Newark, New Jersey
66150 )
Winslow Tele-Tronics Inc.
Eaten Town, New Jersey
70485
© Atlantic India Rubber Works
~ Chicago, HHinois

Shalleross, A Cutter-Hammer Co,

70563

Armperite Company
Union City, New Jersey
70803 .

Belden Corp.

Geneva, lllinois

71002

Birnbach Radio Co., Inc.
Freeport, .1 New York

© 71400

Bussmann Mfg.
Div, of McGraw-Edison Co.
Saint Louis, Missouri

71450

. CTS Corp.

Efkhart, Indiana,

71468

ITT Cannon Electric inc.
Santa Ana, California
71482

Clare,C.P. & Co.
Chicago, lllinois

71590
Centrelab Electronics
Div. of Globe Union Inc.

‘Milwaukee, Wisconsin
71707 '

Coto Coil Co,, Inc.
Providence, Rhode Island

71744
Chicago Miniature Lamp Works
Chicago, lliinois

71785

TRW Electromcs Components .
Cinch Connector Operations Div,
Elk Grove Village, Chicago, linois

72005
Driver, Wilber B., Co
MNewark, New Jersey

72002 .
Replaced by 06980

- 72136

Electro Moiwe Mg, Co
Williamantic, Connecticut

72259
Nytronics Inc.
Pelham Manor, New Jersey

72619

Dialight Div. ’
Amperex Electronic Corp. -
Brooklyn, New York

- 72653
. G.C. Electronics

Div. of Hydrometals, inc.

‘Brooklyn, New York

72665 -
Replaced by 90303

72794
Dzus Fastener Co., tnc
West Islip, New York

72928

© Gulton Ind, Inc, -

Gudeman Div..

Chicago, Illinois

72982

Erie Tech. Products inc,
Erie, Pennsylvania

73138 ' :
Beckman Instruments Inc.
Helipot Division . -
Fullerton, California

73293

" Hughes Aircraft Co,

Electron D ynamics Div.
Torrence, California

73445
Amperex Electronic Corp.
Hicksville, LI, New York

73559
Carling Electric Ine,
West Hartford, Connecticut

73586
Circle F Industries
Trenton, New Jersey

73734
Federal Screw Products, !nc
Chicago, !tlmots

73743
Fischer Special Mfg Co
Cincinnati, Chio

73899

JFD Eilectronics Co.
Components Corp
Brooklyn, New York

73949 _ )
Guardian Electric Mfg. Co,
Chicago, Hlinois

74199

Quan Nichols Co.
Chicago, IHinols

74217

Radio Switch Corp.
Mariboro, New Jersey 7

74276

Signali ite Div.

General Instrument Corp.
Neptune, New Jersey

74306 °
Piezo Crystal Co
Carliste, Pennsylvania

74542
Hoyt Elect. Instr. Works

- Penacook, New Hampshire

74970 i
Johnson E.F,, Co.
Waseca, Minnesota

75042

TRW Electronics Components -

IRC Fixed Resistors
Philadetphia, Permsylvania
75376 - .
Kurz-Kasch Inc.

Dayton, Ohio

75378 o

CTS Knights Inc.
Sandwich, Nlinois .
75382

Kiifka Electric Comp.
Mount Vernon, New York

¢ 75915

Littlefuse inc,
Des Plaines, Illinois

76854

Oak Industries Inc.
Switch Div. - :
Crystal Lake, 1llinols -

77342

AMF Inc.
Potter & Brumfield D;v

~ Princeton, Indiana

77638 . :
General Instrument Corp
Rectifier Division
Brookiyn, New York

- Sprague Products

. B0294

.. 80640
" Stevens, Arnold Inc,

- . 81439 -

~ Los Angeles, California

Chicago, lliinois

77969
Rubhbercraft Corp. of CA, LTD,
Torrance, California

78189

Shakeproof

Div. of lilinois Tool Works inc.
Elgin, [llinois

78277 .

Sigma instruments, inc,

South Braintree, Massachusetts

78488 -

Stackpole Carbon Co,

Saint Marys, Pennsylvania
78553

Eaton Corp. Englneered
Fastener Div,

Tinnerman Plant

Cleveland, Ohio

79136 ’

Waldes Kohinoor Inc,

Long lsland City, New York
79497 ' .
Western Rubber Companv
Goshen, Indiana

79963

Zierick Mfg, Corp

M. Kisko, New York

80031

Electro-Midiand Corp., Mepco Div,
A North American Phillips Co.
Marristown, New Jersey
80145

LFE Corp., Process Control Div.
formerly APl Instrument Co.
Chesterland, Ohio

80183 - use 56289

North Adams, Massachusetts

Bourns Ing,, Instrument Div,
Riverside, California

80582 . i
Hammarlund Mfa. Co Inc
Red Bank, New.lersev_

South Boston, Massachusetts
81073 .

Grayhill, Ine. )

La Grange, illinois

81312

Winchester Electronics

Div. of Litton Industries Inc.
Qakvilie, Connecticut

Therm-0-Disc lnc
Mansfield, Ohio -

81483 -
International Rectifier Corp.

81580

Korry Mfg. Co.
Seattle, Washington
81741 '
Chicago Lock Co.
Chicago Illinois :
82305 -

Paimer Electronics Corp
South Gate, California

82389 )
Switcheraft Ing.

176
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Federal Supply Codes for Manufacturers {Conciuded)

82415 .
North American Phillips
Controls Corp.
Frederick, Maryland

82872
Roanwell Corp.
New York, New York

82877
Rotron inc,
Woaodstock, New York

82879
I'TT Royat Elactrig Div.
Pawiucket, Rhode Istand

83003
Varo Inc,
Garland, Texas

83058 :
Carr Co., The United Can Div.
of TRW

Cambridge, Massachusetts

83298

Bendix Corp.

Electric Power Division
Eatontown, New Jersey

83330 )
Smith, Herman H., Ine. -
Brooklyn, New York

83478

Rubbercraft Corp. of America, inc.

West Haven, Connecticut

83594

Burroughs Corp.. -
Electronic Components Div.
Plainfield, New Jersey

83740 -

Union Carbide Corp.

Battery Products Div,

formerly Consumer Products Div,
MNew York, New York

84171 .
. Arco Electronics
Great Neck, New York

84411 .

TRW Electronic Compnnents
TRW Capacitors

Ogallala, Nebraska

84613
~ Fuse Indicator Corp.
Rockville, Maryland

84682
Essex-International tnc
Industrial Wire Div.
Peabody, | Massachusetts

86577 B
_Precision Metal Products, . -

of Malden inc.

Stoneham, Massachusetts |

86684

Radia Corp. of America - :
Electronic Components Div, -
Harrison, New Jersey

86928
Seastrom Mfg. Co., tnc
Glendale, California

87034 )

{lluminsted Products Inc.

Subsidiary of Qak Industries nc.
. Anshiem, California

- 88219

Gould Inc,-

" Industrial Div,
Trenton, New Jersey

88245

Litton Systems Inc.
Useco Div.

Van Nuys, California
88419

Cornell-Dubilier Electranic Div,

Federal Pacific Co.
Fuguay-Varian, North Caralina
884386

Plastic Wire & Cable

Jewitt City, Connecticut
88690

Replaced by 04217

89636

Fluke, John Mfg, Co., Inc
Seattle, Washington

89730 .
G.E. Co,, Newark Lamp Works
MNewark, New Jersey

90201

Mallory Capacitor Co. Div of
P.R. Mallery Co., Inc, ’
Indianapolis, I ndiana

90211 - use 56365

Square D Co.
Chicago, Hiinois -

- 90215

Best Stamp & Mfg. Co.
Kansas City, Missouri

- 90303

Mallory Battery Co, -
Div. of Mallory Co,, Ine.

" Tarrytown, New York
© 91084

Essex international Inc,
Suglex/IWP Div.
Newmarket, New Hampshire
91293 '
Johanson Mfg. Co,

- Boonton, New Jersey

91407 -
Replaced by 68474
91502

Associated Machine
Santa Clars, California -

' 91506

Augat Inc,
Attieboro, Massachusetts :

91637.
Dale Electronics Inc.
Columbus, Nebraska

91662
Elco Comp, -
Willow Grove, Pennsylvania

81737 - use 71468
‘Gremar Mfg, Co., Inc.
ITT Cannon/Gremar
Santa Ana, California

91802

-Industrial Devices, Inc.
Edgewater, New Jetsey

‘91833 :
Keystone Electronics Corp.
New York, New York

91836

~ King’s Electronics Co., Inc.

Tuckahoe, New York

91929

Honeywell tnc.
Micro Switch Div.

- Freeport, Illinais,

91934

Miller Electric Co., Inc
Div of Aunet
Woonsocket, Rhode lsland

92184
Alpha Wire Corp,
Elizabeth, New Jersey

93332

Sylvania Electrsc Products
Semiconductor Products Div,
Woburn, Massachusetts
94145

Replaced by 42958
94154 - use 94988
Wagner Electric Corp.
Tung-Sol Div, .
Newark, New Jersey
94222

Southco Inc. formerly
South Chester Corp.
Lester, Pennsylvania
85146

Alco Electronic Products Inc.
Lawrance, Massachusetts

95263

. Leecraft. Mfg. Co.

Long Island City, New York

95264
Replaced by 98278

95275
Vitramon Inc. . .
Bridgeport, Connect:cut .

95303 . . .

RCA Corp, . -
Receiving Tube Div,’
Cincinnati, Ohio

95348

Gordo's Corp,
Bloomfield, New Jersey
95354 - - ’
Methode Mifg. Corp.
Rolling Meadows, illinois
95712

Bendix Corpt
Electrical Components Div,

- Microwave Devices Plant

Franklin, Indiana
95387

‘Weckesser Co. Inc. .

Chicago, lilinois

96732 .
San Fernando Electric Mfg, Co,
San Fernando, California - -

96853

. Gulten lndustrles Inc.

Measurement and Controls Div..
formerly Rustrak Instrurments Co.
Manchester, Naw Hampshlre

96881 -

Thomson | ndustnes Inc

Manhasset, New York
97540

"Master Mobile Mounts '

Div. of Whitehall Elactromss Corp
Ft. Meyers, Florlda

97913 - . '
Industrial Electromc Hdware Corp,
New York, New York

97945 -
Penwsalt Corp. -
S5 White Indusmal Products DIV

Piscataway, New Jersey

. 98388

.9e518

- Centrelab Electronics Div. of

'Tayo Electronics

97966
Replaced by 11358

98094
Replaced by 49956

98158 ,
Rubber-Teck, inc.
Gardena, California

98278

Malco A Microdot Co,, Inc.
Connector & Cable Div.
Pasadena, California

98291
Sealectro Corp. -
Mamaroneck, New York

Rovyal tndustries
Products Div.
San Diego, California

98743 -
Replaced by 12749

08925
Replaced by 14433 -

99120 :
Plastic Capacitors, Inc,
Chicago, Hinois

99217

Bell ndustries Elect. Comp Div,
formerly Southern Elect. Div.
Burbank, California

99392 .
STM
Qakland, CalifDrnia

ITT -Jennings Monrovia Plant
Div. of ITT Jennings formerly
Marshall industries Capacitor Div.
Monrovia, California

99779 - use 29587

Bunker-Ramo Corp

Barnes Div.

Landsdowne, Pennsvivama

99800

American Precision lndustnes Inc.
Delevan Division

East Aurora, New York

99942 ‘

Centrelab Semiconductor

Globe-Union Inc. .
El Monte, Catifornia’

{R-Ohm Corp.}
lrving, California-

National Connector
Minneapolis, Minnesota_
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Fluke Technical Service Centers — US and Canada‘

United States

CALIFORNIA
Burbank

Fiuke Technical Center
2020 N, Lincoln St.
Zip: 91504 .

Tel. (213) 848-4641
Santa Clara .
Fiuke Technical Center
2300 Walsh Avenue
Zip: 95050 :
Tel. (408) 985-1200
COLORADO

Denver

Fluke Technical Center
1980 S, Quebec St.
Unit 4

Zip: 80231

Tel, (303) 750-1228

FLORIDA

Ortando

Fluke Technlcal Center
940 N, Fern Creek Ave.
Zip: 32803 :

Tel, (305) 896-2296

[LLINOIS

Rolling Meadows
Fiuke Technical Center
1400 Hicks Road

Zip: 60008

Tel. (312) 328-5800

MARYLAND
Kensington

. Fluke Technical Center
11501 Huff Court
Zip: 20795
Tel. {301) 881-61585

MASSACHUSETTS
Waltham

Fluke Technical Center
244 second Ave,

Zip: 02154

Tel. (617) 890-1604

MINNESOCTA
Minneapoiis ) )
Fluke Technical Center
10800 Lyndale Ave, So.
Zip: 55420

Tel. (612) 884-4541

NEW JERSEY

Clifton

Fluke Technical Center
460 Colfax Ave,

Zip: 07013

Tel, (201) 778-1339
MORTH CAROLINA
Graensboro

Fluke Technical Center
1310 Beaman Place
Zip: 27408

Tel. (919) 273-1918

TEXAS

Dallas

Fluke Technical Center
14400 Midway Road

- Zip: 75240

Tel, (214) 233-9945
WASHINGTON
Mountlake Terrace

John Fluke Mfg. Co., 1nc.
21707 66th Ave. W, Sulte 1
Zip: 98043

Tel, (206) 774-2206

Canada

ALBERTA

Calgary

Allan Crawford Asso¢. Ltd.
Fiuke Technical Center
14-2280 39th N.E.

Zip: T2E 6P7

Tel. (403) 276-9658

ONTARIO

Mississauga

Allan Crawford Assoc. Ltd.
Fluke Technlcal Center
6503 Northam Drive

Zip: L4V 148

Tel. (416) 678-1500

QUEBEC

Longueuil

Allan Crawford Assoc. Ltd.
Fluke Technical Center
1330 Marie Victorin Blvd. E,
[Zip: JAG 1A2

Tel. {514) 670-1212

Sales and Service Locations — International .

EUROPE

AUSTRIA
*Walter Rekirsch Elektronische

Ligchtensteinstrasse 97/6
A-1090 Vienna, Austria
Tel. {222) 347646-0

BELGIUM

*C. N. Rood 8/A
37 Place de Jamblinne de Meux
B-1040 Brussels, Belgium

-+ Tel. {Q2} 27362135

CYPRUS .

Chris Radiovision Ltd,
- P.O, Box 198%

Nicosia, Cyprus

Tel. 66121

DENMARK

*Tage Olsen A/S
Ballerup Byveg 222 .
DOI-2750 Ballerup -
Tel. {01) 265 8%, 11

FINLAND -

*Qy Findip AB
Teolisuustie 7
02700 Kauniainen
Helsinki, Finland
Tel. {080) 502255

FRANCE
*M. B. Electronique 5.4,
Rue Fourney
ZACdeBUC .
B. P. No. 31
- 78830 BULC, France
. Tek (01) 9563130

GERMAN FEDERAL
REPUBLIC

*Fheke (Deutschland) GmbH
4-Dusseldort
Meineckestrasse 53 -
West Germany
Tel. 211-450831

Gerate GmbH & Co. Vertrieh KG.

*Ehuke (Deutschland) GmbH
8000 Munich B0
Vertriesburo Bayern
Rasenheimer Strasse 139
West Germany
Tel. 082-4040681 ©

GREECE

*Hellenic Scientifie

. Representations Ltd.
11 Vrassida Street
Athens 612, Greece
Tel. (021} 7792320

ITALY
*Sistrel S.p.A.

Via Giuseppe Armelhm No 39 -

00143 Rome, italy
Tel. {06) 5915551

*Sistrel S.p.A, -

Via Timavo 66

20099 Sesto 8. Gm\ranm {Milan}
italy .

Tel. {02} 2476693 .

NETHERLANDS
*C.N. Rood, B.V.

Cort van der L.Indenstraat 11-13

Rijswijk ZH2280AA
MNetherlands :
Tel. {070) 926360 L

NORWAY : B
*Morgenstierne & Co. A/A
Konghellegate 3 .

P.0. Box 6688, Rodelokka.
Oslo §, Noarway :
Tel. (02) 358110

" PORTUGAL
*Equiparnentas
De Laboratorio Ltda.
P.O.Box 1100
Lisbon 1, Portugal
Tel. {019} 976551

*Technical Service Available

SPAIN

*Hispano Electronica §.A.
Paligono Industrial Urtinsa
Apartado de Correcs 48
Alcoreon {Madrid}, Spain
Tel, 09-341-6194108

SWEDEN
*Teleinstrument AB

P.0. Box 480

5-162 Vallingby-4

Sweden

Tel. {08} 380370

SWITZERLAND
*Traco Electronic AG
Jenatschstrasse 1
8002 Zurich, Swnzerland
Tel. (01) 2016711

TURKEY

“Erkman E£lectronik Aletler
Necatibey Cad 92/2
Karakoy/Estanbut
Turkey ’
Tel, 441546

UNITED KINGDOM

. *Fluke International Corp.

Colonial Way
Watford Herts WD2 4TT, England
Tel. (0823} 40511 .- .

MIDDLE EAST

EGYPT

Lotus Engineering Organusatlon
P.O. Box 1252

Cairo, Egypt

Tel. 71617

iRAN -

*trantronics Cornpanv Lrd.

20 Salm Road, Roosevelt Ave
Tehran, Iran

Tei, 828294

Supptlied and supporled by Fluke (Nederland} 8.V., P.0. Box 5053, Zevenheuvelenweg 53, THburg, Netherlands.

ISRAEL
*R.D.T. Elactronics
Engineering Etd,

46, Sokolov Street

Ramat Hasharon 47236, Israel
Tel, 482311

JORDAN

Trading & Agricultural -
Development Co.

P.0. Box 567

Amman, Jordan -

Tel. 23052

KuwaIt
TFareq Company
P.O. Box Safat 20506

" Kuwait, Arabian Gulf -
- Tel. 436100 ’

'LEBANON

Mabek -

P.O. Box 11-2823
Beirut, Lebanon
Tel. 262831 .

MOROCCO

Mainvest

Residence Moulay 1smait

Bat.C Bouleverd

Moulay Slimane, Rabat, Morocco
Tel. 276-64

SAUDI ARABIA
Electronic Equipment -
Marketing Est.

. P.O. Box 3750

Riyadh, Saudi Arabia
Tel: 32700 '

SYRIA -
Mabek Electronics
C/O Messers G. Ghazzi
P.0. Box 4238
Damascus, Syria

Customers in the following countries: Bulgaria, Czechoslovakia, Hungary,

Poland, Romania, U.S.8.R. and Yugostavia. Contact: Amtest Associates Ltd.,

P.Q. Box 55, Addlestone, Surrey, XT 15 1DU, England, Tel. (0832) 52121
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Sales and Service Locations — !nternatlohal {Concluded)

Supptied and supported by Fiuke International Corporafion, P.o. Box 4321¢, Mountiake Terrace, WA 98043

ARGENTINA

*Coasin 5,A,
Virrey del Pino 4071
Buenos Aires, Argentina
Tel. 523185 :

AUSTRALIA

*Elmeasco Instruments Pty. Ltd.

P.O.Box 30
Concord, N.SW.
Australia 2137
Teal. (02} 736-2888

Elmeasco Instruments Pty. Ltd._

P.O. Box 107

Mt, Waverly, VIC 3149
Australia .

Tel. 233-4044

BANGLADESH
.Kabir Brothers Ltd,
97 - Gulshan Ave., Gulshan
G.P.O. Box 683 :
Dacca-12, Bangladesh

~ Tel. 303104

BOLIVIA
Coasin Bolivia S.R.L.
Casilla 7295
La Paz, Bolivia
- Tel. 40962

BRAZIL
*Arotec S.A. :
Industrial e Comercio .
Av, Pacaembu 811 )
Sao Paulo 8.P., Brazil - -
Tel. (67) 2393

*Arotec S.A. -
Av. Rio Branco, 277
Grupo 1309 S
Rio de Janeiro - R, J., Brazil
CHILE '

*Intronica Chile Ltda,
Casilla 16228
Manuel Montt 024—Of D
Santiago 9, Chile .

Tel. 44940

COLOMBIA

Coasin Ltda.

Carrera 13, No. 37-37, Of. 407
Ap. Aereo 29583 - .
Bogota DE, Colombia.

Tel. 285-0230

ECUADOR
*Proteco Coasin CiA, Ltda.
Edifica “Jerico”
Ave. 12 de Octubre
No. 2285 y Ave. Oreltana
{Planta Bajal
Quito, Ecuador
Tel. 529-684

HONG KONG
*Gilman & Co., L1d,

P.O. Box 56

Hong Kong

Tel. 794266

JCELAND

Kristjan O. Skagfaord Lid.
P.0. Box 906 -

Reykjavik, iceland

Tel, 24120

INDIA

*Hinditron Services Pvt, Ltd.
68/A.L.. Jagmohandas Marg
Bombay 400 006, India -
Tei. 365344

*Hinditron Services Pvt. Ltd.
412 Raj Mahal Vilas Extn.
Bangalore 560 006, India
Tel, 33139

INDONESIA _
*P.T. DWI Tunggal Jaya Sakti

Sangga Buana Bldg,, 1st Floor :
J1 Senen Raya 44, P.O. Box 4435

" Jakarta, Indonesia
Tel. 367390

P.T. DWI Tungga! Jaya Sakti
Jailan Sasakgantung 45.
Bandung, Indonesia

JAPAN

~ Panetron Division
Tokyo Electron Ltd.
1 Higashikata-machi
Midori-ku )
Yokohama 226, Japan,
Tel. {045) 471-8B11

~*John Fluke Mfg, Co., Inc

1 Higashikata-machi -

Midori-ku

Yokohama 226, Japan B
‘Tel, {045} 473-5425 .
" Tix: 3823-666 FLUKJP J -

*Technical Service Available

KENYA

Adcom Limited Ine.
£.0. Box 30070
Nairobi, Kenya

East Africa

Tel. 331865

KOREA -
*Electro-Science Korea Co,

C.P.O. Box 8446

Rm. 1201 Bowon Bldg.

490 Chongro-5Ka

Chongro-ku

Seoul, Korea

Tel. 26%-7702

MALAYSIA : .
OConnor’s (Pte) Ltd. .
P.O. Box 1197

Kota Kinabalu, Sabah
East Malaysia

" Tel. 54082

" 0'Connor’s (Pte) Ltd.

P.O.Box 91

Petaling Jaya, Se|angor
West Malaysia

Tel. 51563 -

. MEXICO :
*C.J..Christensen S. A de C.V.

- Instrumentos Electronicos
de Medicion - '
Meichor Ocampe 150-8
Mexico 4, D.F., Mexico
Tet. {905) 535-2268 |

NEW ZEALAND .

*W & K Mclean Ld.
P.O. Box 3097
Aucklind, New Zealand
Tel. 587-037 '

NtGER 1A

Mofat Engineering Co., Ltd
P.0.Box 6369

Lagos, Nigeria

PAKISTAN

Pak international Operations

505 Muhammadi House
"MclLeod Road

P.O. Box 5323
Karachi, Pakistan

Tel. 221127

PERU

*Importaciones

vy Representaciones

Eilectronicas S.A. :

Avda, Franklin D. Roosevelt 105
Lima 1, Peru

Tel, 288650

SINGAPORE .

*0'Connor's {Pte) Ltd.
98 Pasir Panjang Road

Singapore 5, Singapere
Tel. 637244 -

SOUTH AFRICA

*Fluke S.A. (Pty) Ltd.

P.0. Box 38797

Bramiey 2018

Republic of South Africa
Tet. {011) 786-3170

TAIWAN

CCT Associates, Inc.
P.O.Box 24209
Taipei, Taiwan .
Republic of China
Tel. {02} 391-6894

THAILAND

- Dynamic Supply .
_ Engineering R.O.P.

No. 56 Ekamai, Sukhumvit 63
Bankok 11, Thailand
Tel. 914434 .-

URUGUAY

Coasin Uruguaya S.R.L.
Cerrito 517- 4° piso -
Montevideo, Uruguav
Tet. 917978 |

VENEZUELA

*Coasin C.A. -
.APDQC Postal 50939. .

Sabana Grande No. 1

" Caracas 105, Venezuela
- Tel 782_-9109
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Sales Offices — U.S. and Canada

United States

AK, Anchorage
Harry Lang & Associates
1406 W. 47th Ave.
Anchorage, AK 99503
(907) 279-5741

AL, Huntsville
John Fluke Mfg. Co., Inc.
3322 5.Memorial Parkway
Huntsville, AL 35807
{205) 881-6220

AZ, Phoenix
John Fluke Mfg. Co.,-Inc.
7318 E. Stetson Drive
Scottsdale, AZ 85251
(602) 994-3883

CA, Burbank )
John Fluke Mig. Co., Inc.
2020 N. Lincoln Blvd.
Burbank, CA 91504 -
{213) 849-7181

- CA, Santa Clara

John Fluke Mfg. Co., Inc.
2300 Walsh Ave.

Santa Clara, CA 95050
{408) 244-1505 '

CA, Tustin o -
John Fluke Mig. Co., Inc.

15441 Red Hill Ave, Unit B

. Tustin, CA 92680
(714) 752-6200

CO, Denver
Barnhill Three, Inc.
1980 8. Quebec St., Unit 4
Denver, CO 80231
(303) 750-1222.

CT, Hartford .

" John Fluke Mfg. Co., Inc.

. 124 Hebron Ave.
Gilastonbury, CT 06033
{203} 633-0777 .

FL, Oriando . -
John Fluke Mfy. Co., Inc.
940 N. Fern Creek Ave.
Orlando, FL 32803 )
{305) 896-4881

HI, Honolulu )
EMC Corporation
2979 Ualena St. -
Honoiuly, HI 86819
(808) B47-1138

IL, Chicago .
John Fluke Mfg. Co., Inc.
1400 Hicks RAoad
Rolling Meadows, IL 60008
(312) 398-0850

John Fiuke Mig. Co,, Inc.
P.O. Box 43210, Mountlake Terrace, WA 98043
Tel. (206} 774-2211 Toll Free: (800) 426-0361 TWX: 910-449-2850 TLX: 32-0013 Cable: Fiuke

IN, Indianapolis
John Fluke Mfg. Co., Inc.
5610 Crawfordsvilie Rd.
Suite 802
Indianapolis, IN 46224
(317) 244-2456

MA, Waltham
John Fluke Mfg. Co., Inc.
244 Second Avenue
Waltham, MA 02154
(617) 890-1600

MD, Baitimore
John Fluke Mfg. Co., Inc.
11501 Huff Court
Kensington, MD 20795
(301) 8B1-3370
-(301) 792-7060 (Baitimore)

MI, Detroit -
John Fluke Mfg. Co., inc,,
13955 Farmington Rd.
Livonta, Mt 48154
{313) 522-9140

. MN, Minneapolis

John Fluke Mfg. Co., Inc.
10800 Lyndale Ave. S.
Minneapolis, MN 55420
(612) 884-4336

MO, Kansas City
John Fluke Mfg. Co., Inc.

- 4406 Chouteau Traffic Way
Kansas City, MO 64117
(816) 454-5836

MO, St. Louis
John Fluke Mfg. Co., Inc,
300 Brooks Dr., Suite 100
Hazelwood, MO 63042
(314) 731-3388

NC,, Greensboro
John Fluke Mfa. Co., Inc.
1310 Beaman Place
Greensboro, NC 27408
"(919) 273-1918

NJ, Clitton . _
. John Fluke Mfg. Co., In¢.
" 460 Colfax Avenue
Ciifton, NJ 07013
© (201) 778-4040 .
(516) 935-6672 {Long Island)

NM, Albuquerque

" Barnhill Three, Inc.
1410 D Wyoming N.E.
Albuquerque, NM 87112
(505) 299-7658

NY, Rochester
John Fluke Mfg. Co,, Inc. .
4515 Culver Road
Rochester, NY 14622
(716) 266-1400

OH, Cleveland
John Fluke Mfg. Co., Inc. .
7830 Freeway Circle

Middieburg Heights, OH 44130

(216) 234-4540

OH, Dayton :
John Fluke Mfg, Co., Inc.
4756 Fishburg Rd.

Dayton. OH 45424
(513) 233-2238

PA, Philadelphia .
John Fluke Mfg. Co., Inc.
1010 West 8th Ave., Suite H
King of Prussia, PA 19406
(215) 265-4040

TX, Austin )
John Fluke Mfg. Co., Inc.
191 W. Anderson Lane
Suite 213 - .
Austin \TX 78752
(512) 458-6279

TX, Dallas o
John Fluke wMfg. Co., Inc.
14400 Midway Road
Dallas, TX 75240
(214) 233-9990

TX, Houston - -
John Fluke Mfg. Co., Inc.
1014 Wirt Road, Suite 270
Houston, TX 77055
(713) 683-7913

(512} 222-2726 (San Antonio)

UT, Salt Lake City
Barnhill Three, In¢.
54 West 2100 South
Suite 3

Salt Lake City, UT 84115 - -

(801) 484-4496

WA, Seatlle )
John Fiuke Mfg. Co., Inc.
691 Strander Blvd.
Seattle, WA 98168
{2086} 575-3765

Canada

ALB, Calgary
Alan Crawford Assoc., Ltd.
2280 - 38th N.E.
Calgary, ALB T2E 6P7
(403) 276-9658

BC, North Vancouver
Allan Crawford Assoc., Ltd.
3795 William Street
Burnaby, BC Y5C 3H3
(604) 204-1326

NS, Halifax
Alarn Crawtord Assoc., Ltd.
Suite 201, Townsend Pl.
800 Windmill Road
Burnside Industrial Park
Dartmouth, NS B3B 1L1
(902) 469-7865 -

ONT, Ottawa
Allan Grawford Assoc:, Lid.
1289 Richmond.Road
Ottawa, ONT K2B 7Y4
(613) 829-9651 )

ONT, Toronto
Allan Crawford Assoc., Ltd.
6503 Northam Drive
Mississauga, ONT L4V 145
(416) 678-1500

QUE, Montreat
Allan Crawford Assoc,, Ltd.
1330 Marie Victorin Blvd. E.
Longueuil, QUE J4G 1A2
- (514) 670-1212 '

_For Canadian areas not list-

ed, contact the office nearest
you or Allan Crawford Assoc.
Ltd., Mississauga (Toronto),
Ontario, :

For more information on Fluke products or Sales Offices you may dial (800) 426-0361 toll free in most of U.S.
From Alaska, Hawzil, Washington, or Canada phone (206) 774-2481. From other countries phone (206} 774-2398,

- Rev. 3 12/78
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" INTRODUCTION

This appendix contains information necessary to
backdate the manual to conform with earlier pcb

 configurations. To identify the configuration of the pcb’s

used in your instrument, refer to the revision letter

~ (marked in ink) on the component side of each pch
- assembly. Table 7A-1 defines the assembly revision levels
: documented in thls manual.

._ NEWER INSTRUMENTS

 As changes and 1mprovements are made to the
instrument, they are identified by incrementing the
revision letter marked on the affected pcb assembly.

1912A

Appendix 7A
Manual Change Information

These changes are documented on a supplemental
change/errata sheet which, when: apphcable 1s Inserted at ‘
the front of the manual.

. OLDEFI |NSTRUMENTS

"To backdate thxs manual to conform w1th earlier

assembly rev1smn }evcls performthe changes indicatedin
Table 7A-1, :

CHANGES‘.

There are no backdating changeé at this printing. All peb
assemblies are documented at their original revision level.

A1
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Table 7A-1. Manual Status and Backdating information

Ref Fluke * To adapt rnﬁnual to earlier rev configurations perform changes

Op?iron Assembly | "Part | in desending order (by no.}, ending with change under desired rev letter
iy Name No. |-[als{cio|efrje|H{d]|k[LimInr]is

Al Main PCB (115/230V) 462143 |e |el @@ |1 | 2| 56| 7 (11{12/13{15]17]| X |14

A1 | Main PCB (100V) 462150 | e [e|ele (1 i2]|5]|6|7 11121311517 [x |14

Al Main PCB —01 {46327 (e [e|eje |1 [2]5|6 |7 I11]12113|1617{X [14

A1A2 | 520 MH2 Prescaler PCB -~ 458877 (e (e . 3 |8 [9lohi]x

A3 AC PCB {115V, b8-62 Hz) 456244 |e (e |4 | X

A3 | ACPCB {230V, 48-562 H2)  |450354 |e |e |4 |

1 A3 AC PCB (100V, 48-52 Hz) 450388 | {4 |X

A3 AC PCB (100V, 58-62 Hz) 463299 14 |1X

| A1A1 | Display PCB Assembly 162622 | @ |o |16] x|

# X = The PCR revision levals documented in this manual;
® = Thase revision letters were never used in the instrument,. o
—= No revision letter on the PCB. L

?Afz._ '
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[ E CHANGE #1-11131 : .
E On page 5-8, Tabie 5-2, and page 601-7, Table 601-2, make the following changes:
! F ‘ DELETE: U15/IC, Linear Timer/402610/ 12040/LM555CN/1

On page 5-7, Table 5-2, and page 601-6, Table 601-2, make the following changes:

', : ' DELETE: RS31/Res, dep car, 100k £5%, %W/348920/80031 /CR251-4-5P100K /Ref
I ’3 R52/Res, dep car, 100k +5%, %W/348920/80031/CR251-4-5P1 O0K/Ref

On page 5-7, Table 5-2, and page 601-6, Table 601-2, make the fol]owingchanges': '
ADD: R18/Res, dep car, 4.7k +5%, %W/348821 /80031/CR251-4-5P4K7/3

aegn i;:ﬂ

CHANGE: FROM: R20/Res, var, cermet, 10k +10%, %W/309674/89536/309674ll C
TO: R20/Res, dep car, 1.8k +5%, %W/441444/80031/CR25] -4-5P1 KS/Ref

.._,

: : FROM: R39/Res, dep car, 10k +5%, %W/348839/80031/CR2514- SSPIOK/Ref
{ " TO: R39%/Res, dep car, 100k +5%, %W/348920/80031/CR251-4—5P]OOK/Ref
ER

FROM: R38/Res, dep car, 1k £5%, %W/343426/80031/CR251-4-5PTK/Ref
TO: R38/Res, dep car, 10k +5%, %W/348839/80031/CR251-4-55P1 0K /Ref

l E : FROM: Rl?/Res dep car, 22k +5%, %W/348870/80031/CR25 1-4- 5P22KjRef
© . TO:. RI17/Res, dep car, 4.7k £5%, %W/348821/80031/CR251-4 5P4K7/Ref '

H ' On page 5-5;, Table 5-2, and page 601-4 Table 601-2, make the followmg changes:

CHANGE FROM: C32/Cap, Ta, 10 uF +20%, 16V/193623/56289/196D106X0015KA[/Ref |
. _ ‘ S TO: C32/Cap, cer, 0 01 uF +20%, 100Vll49153/56289/C023BIOIF103/Ref

1
} - On page A-4, make the fo]lowmg changes
' _ DELETE: Title 4-23, paragraph 24, and replace with the followmg
i T ' 4- 23. Trigger Level Ad;ustment {Channel A)
i o ‘ ' ‘
K _ 424, The trigger level adjustments should be performed whenever repairs have been made to the input
F 113 : " section of the counter. Perform the trigger level adjustment as follows:

1. - Remove the instrument from its case,
5 .r o R S 2. Energize the counter, connect the high frequency generator and an RF millivoltmeter via a T-eonnector
i termmated into 5082 to the channel A input. ' :
1 i 3 Set the front panel trigger level control to the preset position.
¥ .
i .

4. Set the generator to 75 mV output level at about 100 MHz Note the dlspIay readmg as a reference
E F -5, Reduce the input level unul the display becomes unstable and then try to adjust R11 (mternal

tngger level, see Figure 4-1) for the reference reading as noted in step 4,

6. Repeat steps 4 and 5 until no additional senmtmty is posmble The drsplay must remain as noted in
' step 4, with an 1nput level below 75 mV. :

j‘“ _ . On page 4-5, Figure 4-1, page 59, Frgure 5-2, page 601 8 Flgure 601-2 and page 8-2 Flgure 8- 1 make the fo]lowmg
AR changes:

. DELETE: Ui5, R51, R20 and its ground R.52 the ground from €28 and the +5V from R38
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On page 8-4 and 8-5, Figure 8-1, make the following changes, where applicable:

ADD: HYST line, see Figure 1
i ~ R20, 1.2k, see Figure 2
R18, 4.7k, see Figure 2
+5V to C28, see Figure 3
Ground to R38, 10k, see Figure 3

"CHANGE: R39,10k TO: R39, 100k, see Figure 4
'R38,1k TO: . R38,10k, see Figure 3
R17,22k TO: RI17,4.7k,see Figure 2
C32,10 uF TO: C32, .01 uF, see Figure 4

: HYS'
BV GAIN
t 3

i
FIGUREZ2

FIGUREZ - T © FIGURE4
CHANGE #2--1 1432 11305

On page 5-3, Table 5-1, and page 601-2, Table 601- i, make the followmg changes

. FROM:- U7/IC, MOS(Installed in test)/473215/55261/L87031/1
-~ TO: U7/'IC MOS (Installed in test)/380238/ 89536/380238/ 1

On page 5-5, Table 5-2, and page 6014, Table 601—2 make the fo]lowmg changes

FROM: C9/Cap, cer, 0.001 uF +£10%, 1kV/368621 /71590/DD 102/1
TO: . C9/Cap, cer, 0 01 uF "'20%, 100V/ 149153/56289/C023B101F103/Ref

7A-4




FROM: C27/Cap, cer, 0.01 uF +20%, 100V/407361/72982/81 2-A100-W5R-103M/1
TO: C27/Cap, cer 22 pF 220%, 10 kV/369157/ 72982/831-000-C0G0-220/Ref

On page 5-7, Table 5-2, and page 601-6, Table 601-2, make the following changes:
ADD:  R40/Res, dep car, 100k +5%, 14W/348920/ 80031/CR251-4-5P100K /Ref

On page 5-7, Table 5-2, and page 601-6, Table 601-2, make the following changes:
DELETE: R54/Res, comp, 47 +5%, W/ 147892/U121/CB4705/1

On page 5-6, Table 5-2,- and page 60'1.—5, Table 601-2, make the following changes: |

FROM: MP12/Cable tie/331157/06383/PLT2M/1 . g
TO:  MP15/Holder, com (with C2)/104794/98159/2829-1153/1  (Line Power Only)

FROM: MP12/Cable tie/331157/06383/PLT2M/1
TO:  MP16/Holder, com (with C2)/104794/98159/2829-1153/1  (Battery Power Only)

On page 4-5, Figure 4-1, page 5-9, Figure 52, page 601-8, Figure 601-2, and page 8-2, Figure 8-1, make the following
changes: - - ' . ' ' '

DELETE: ' R54 and C27

C
~
MU

anpngnnnnn

-

DELETEC27

_ : ‘ ADD R40 & C27 -
On page 8-3, Figure 8-1, make the following changes: '

IN LINE FUSE
DELETED

€8 CHANGED T0 .01

19124

7A-5
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On page 8-5, Figure 8-1, make the following changes:
CHANGE pin number of U7: .

FROM:

gA
i
0 Y
£
‘ll_‘l
138
S35
BT
nn

op T
2860\ 2 °k
2940 N i (73
:?35' § %la
32|’/ 8 ;; 2
8\a i
233 I 52,—
34; E U7 s [le ,
3 1 Y .
170 £ .
2510 S5
_H|MD 566
ECT C ST
371 - S8 ————iN
3o 7 T catNG
wvigelss  Ff <P _
- Vos I\ oh o]

On page 4-12, Figure 4.7, make the foﬂowihg changes: - -

' -_ FROM:

. FROM:

. CHECK U7
PIN 12

- T

7A-6

. CHECK U7
" PIN1B

v

TO:
!{
Elojso
TO: .
1SuU7
PIN 18
AT +5V?
TO:
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[', CHANGE #3—11270, —11287

On page 5-14, Table 5-4, make the following changes:

[ ] FROM: R27/Res, dep car, 330 £5%, %W/368720/80031/CR251-4-5P330E/1
P _ TO:  R27/Res, dep car, 1k £5%, %W/343426/80031/CR251-4-5P1K/Ref
1 ! FROM: R8/Res, dep car, 270 £5%, %W/348789/80031/CR251-4-5P270E/1
N TO: R8/Res, dep car, 220 5%, %W/343626/80031/CR251-4—SP220E/Ref
' § ' ADD:  R24/Res, dep car, 330k +5%, %W/376640/80031/CR251-4-5P330K/1
1 , S ‘ :
i On page 5-13, Table 5-4, make the following changes:
' i ) FROM: C11/Cap, mica, 2 pF £0.5 pF, SOOV/I75208/72136/150020K/I
il | TO C11/Cap, mica 1 pF £0.5 pF 500V/3686S4/71590/DD5R0/ 1
E , " Onpage5- 15/5 16, Fxgure 5-4, and page 8-8, Figure 8-3, make the followmg changes
; i . Place —@— honzontally and dlrectly below C14,
- CHANGE #4116
i o
L
¢ On page 601-12, Table 601-4, make the followmg changes: _
: g ' -+ FROM: CR601/Diode, zener, Uncomp, 40V/407825/ 12969/U28740/2
A TO:  CR601/Diode, zener, Uncomp, 30V/453134/12969/UZ8730/2
. FROM: CR602/Diode, zenef, Uncomp, 40V/407825/ 129-69/UZ8740/Ref _
5 TO: . CR602/D10de zener, Uncomp, 30V/453134/1 2969/U28730/Ref

: CHANGE #5-—1 1439

On page 8-3, Figure 8-1, Main PCB schematic, make the foﬂowing changeé:.'

FROM: . - TOr.

- CHIanEy -

[

wrnypry

.|
T

s nd

IR Y4

AT

. By
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CHANGE #6-11545

| On page 5-5, Table 5-2, and page 6014, Table 601-2, make the following changes:
ADD: H4/Nut, hex, 6 x 32 (not shown)/1 10510/89536/1 10510/1

CHANGE #7-11632
On page 5-7, Table 5-2, and page 601-6, Table 601-2, make the following changés:

FROM: R17/Res, dep car, 10k £5%. %W/348839/80031/CR251-4-5P10K/Ref
TO: R17/Res dep car, 22k +5%, 1/4'Wf348870/80031/CR25 14- 5P22K/ Ref

CHANGETOT QTYofR6 . FROM: 10 TO: 9
CHANGETOT QTYofRI3 ~ FROM: 1 TO: 2

“On pége 8-4, Figure 8-1, make the following changes: |
CHANGE value of R17 FROM: 10k TO: 22k

CHANGE #8—11346

On page 5-14, Table 5-4, make the fdllowing changes:

FROM: R17/Res, comp, 470 £5%, %W/147982/01121 /CB4715/2
TO:  RI17/Res, dep car, 1k 5%, %W/343426/80031/CR251-4-5P1K/3

FROM: R18/Res, comp, 470 +5%, %W/[147983/01121/CB4715/Ref
TO: - R]S/Res dep car, 1k £5%, 1AWB434‘?6/8003l/CR251 45P1K/Ref :

CHANGE TOT QTY of R28 FROM ' TO Ref

' FROM: R25/Res, comp, 10M +5%, 1AW /194944/01 121/CB1065/1
TO: R25/Res comp, 22M £5%, %W/221986/01 121/CB2255/1

On page 5 13, Tabie 5-4, make the following changes _
ADD:  Cl5/Cap, cer, .05 uF _:20/"'80%.’ 25v/ 148924/72982/5855-Y5U—502Z/ 1

On page 5-15/5-16, Figure 5-_4-,-ém'd page 8-8, Fi_gi;re 8-3, make the folloWing changes:

as -
> ADD C15

TA-8




|
[ - : .
C . 1912A

f? : On page 8-9, Figure 8-3, make the following changes:

| {; | oD C1
b R7 WAS 470w 5 ADD C15
Lo ' : ™" :

N R18 WAS 470

i

DELETE R25

© 7 CHANGE #9—11646

g P _ On page 5 15/5 16 Figure 5-4, make the foilomng changes

Transpose 1tem numbers for C7 and- CS

“ g T - C7i is really C8 _ ‘

b C8 is reaily C7  Partslist and schematic are correct.

r CHANGE #10—11.657
i , _

ok ' On page 5-13, Table 54, make the followmg changes

ﬁ [ o DELETE: C20/Cap, cer, 001 HF +20%, 100V/407361 /72982/8121 -A100- WSR 103M/Ref |
b | CHANGE TOT QTY of c1 FROM S R

g [ | o FROM R25/Res comp, 5. M +5%, %W/296467/01 121 /c13515511

TO: R25/Res, comp, 10M. £5%, %W/194944/01121/CB]065/1

JE——

On page 5-15/5-16, Figure 5-4, and page 8-8, F‘igﬁre 8-3, make the following changes: -

< e
P |

7A-9
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- On page 89, Figure 8-3, make the following changes:

-— —CHANGE RZ5
-
Sam ; o

CHANGE #1 1-11689-
On page 5-5, Table 5-2, and page 601-4, Table 601-2, make the followmg changes
' CHANGE TOT QTY of 1tem CR6 FROM 4 'TO: ' 3o
DELETE: CRI13/Diode, Hl-speed smtchmg/203323/07910/ 1N4448/Ref
- On page 5-6, Table 5-2, and page 601-5, Table 601-2, make the following changes:'

CHANGE TOT QTY ofitem H22 FROM: 5  TO: 3 (on Line Power)
FROM: 9 TO: 7 (on Battery Power).

On page 5-7, Table 5-2, and page 601-6, Table 601-2, make the fbﬂowing changes:
CHANGE TOT QTY of item R22 - FROM 4  TO: 3

-FROM: R33/Res, dep car, 1001( 5%, %W/348839/80031/CR251 -4- SPl OOK/Ref

TO R38/Res, dep car, 1k +5%, %W/343426/80031/CR251-4- -5Pl K/Ref

“ . On page 5-7, Table 5-2, aﬁ.d page 601-6, Table 601-2, make -the following changes: T _
FROM: R52/Res, dep car, 100k £5%, %W/348920/80031/CR251-4-5P100K /Ref .

TO‘ R52/Res dep car, 10k +5%, 1AW/348839/ 80031/CR25 14. SPIOK/Ref

) DELETE RS55/Res, dep car, lSk 5%, 1/\?\J’/348854/80031/CR25 1-4 SPISK/ 1

On page 4-5, Table 4—1 page 5-9, F1gure 5 2, and page 8-2, Flgure 8-1, make the foHowmg changes

DELETE: ——-- and —{cR]]

On page 8-5, Figure 8-1, make the foIlowmg changes:. '
DELETE: Reset Line which runs between P3 -6 and node of Uls- T Sll
CHANGE value of R52 and R38 FROM. 100k TO 10k - |
| . On page 5-13, Table 5-4 make the fol]owmg changes
| CHANGE TOT QTYof 12 'FROM: 5 TO: 3

'DELETE: J6/Conn, Recpt/375329/00779/85863-3/Ref
J7/Conn, Recpt/375329/00779/85863-3/Ref

 7A-10
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On page 5-15/5-16, Figure 5-4, and page 8-8, Figure 8-3, make the following changes:

On page 8-9, Figure 8-3, make the following changes:

DELETE J7 & J6

CHANGE #12—11798, 11842, —11844 -

" On the Main PCB Assembly; Line and Battery Power:

DELETE LINEG &7

C26%s polanty was reversed, all Main PCBs w1th rewsmn letters of L and greater have. been corrected no action-

" is requived in the manual

On page 5 6, Table 5-2, and page 601-5, Table 601 2 make the foIloqug changes

DELETE: Hé/ Lug, solder/441972f79963 [761/2
' H7/Lug, soider/441972/ 79963/’76 1 /2

FROM J1/Conn,Receptacle; BNC/41420/

(Lme Power)
* (Battery Power)

TO: 1 1/Conn Receptacle, BNC/l 52033/95712/30355 1 /2

CHANGE TOT QTY of I2 FROM 1 TO

CHANGE #13—‘! 19156

Artwork change, does not affect the manual.

 Ref.

C7AA1
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CHANGE #14—11915

On page 4.5, Figure 4-1, page 5-9, Figure 5-2, and page 8-2, Figure 8-1, make the following changes:

FROM: - - TO: .

R52

[ce=]
r52

CHANGE #15-11937
On page 5-5, Table 5-2, and page 601-4, Table 601-2, make the followingr changes:

FROM: C28/Cap, Ta, 1 uF 20%, 35V/161919/56289/196D105X0025 A1 /Ref
_TO:  C28/Cap, Ta, 10 uF £20%, 15V/193623/56289/196D106X0015KA1 /Ref

CHANGE TOT QTY of C26 FROM: 2 | TO: 1
CHANGE TOT QTYof C6 FROM: 2. TO: 3

On page 8-5, Figure 8-1, make the following ehanges: ‘
CHANGE value of C28 FROM: 1yF 35V TO: 104F 15V
CHANGE #16—1 1605

On page 5-11, Table 5 3 AlAl Display PCB Assembly make the foIlowmg changes:

FROM: U201-U207/IC Display LEDI472910/28480/QDSP 301717
TO: U201-U207/IC Display LED/454249/28480/5082—4887/7 :

CHANGE#17—12086 —12121, —12166 ——12184
On page 5-8, Table 5-2, Al Main PCB Assembly, make the fo]lowmg changes R - S _ .- o |

FROM TI/I15/230V/491167/89536/491]67/
TO: T]/I15/230V/463794/89536/463794/ .

- FROM: Tl/lOOV/491159/89536/491159
TO: T1/100V/463810/89536/463810

On page 5-7, Table 5- 2, and page 601-6 Table 601 2 make the followmg changes
DELETE R56/Res, comp, 3.9k +5%, %W/ 148064/01 121 /CB3925/ I
On page 8-5, Figure 8- 1 make the followmg changes
DELETE R56 and its connection between the h1gh end of S10 and the anode of CR13
. On page 5-7, Table 5-2, and page 601-6, Tab_le_ 601-2, make the following changes: :

FROM: RS4/Res, comp, 820 £5%, %W/148015/01121/CB8215/1
TO:  RS54/Res, comp, 47 £5%, %W/147892/01121/CB4705/1 -

7A-12




© On page 8-5, Figure 8-1, make the following changes:

FROM: R54,820
TO:  R54,47

FROM:

1

. B zeiiy, "“ wN it ie " ‘21‘\11‘ e
] - mj o

BLUE AL S
o

TO:
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o ,

b=.
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