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ABSTRACT

This thesis is a part of project II ,subject of all engineer
student at KMIL.Main idéa of the project is to develop the manual
calibration system of microwave povwer meter model 436A (HEWLET
PACKARD) to be automatic calibration systemn.

Model 436A is a microwave powver meter that can be measufe
microwave powver ‘(frequency more than 1GHz) and convert in to
value of dBm or milliwat (or microwave) by LED 7 segment display.
A1l microwave measurment technician know that model 436A can
be interface with IEEE488 computer system.For using in automatic
test equipment mode,but it’s the terible and high price method.

This crouse us to develop this system with micro
controller system.By the advantage of interface slot,that can be
control all front panel switch by digital signal.We take that
controller system subtitute the interface card and joint it with
the calibratiqgﬁ ghuipment (Model 11683A: rang calibrater).From
manual switch to relay control switch and place .all procedure
into LCD display 5%7 dot matrix wand 4%16 digit for high

resolution display.
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“7-1 unur qUnﬁé Power Meter Lﬁutm?aeﬂa%mﬁﬁmawutﬁuqmsegq UWERAIWALUY
Digital readout &1u1TDUINITIAANYONRESeIUINIATIANLANY 18%eu Mode
Automatic uag Manual

tméaeﬁa%mﬁaaaanuuuuwLﬁ31%QﬁuﬁU Fams 2 Univvu(Power sensor) LawIg
uuuzosdiu 819deiny guﬁ 1-1 uagm1979 1-1 1Uu Specification wos Power
Sensor ﬁaa tﬁaﬂﬁtﬁussuunws%mﬁﬁugsﬁ n1soonuuuravvdnnuiifnanfnvoenatuf
LALgIuYDenIgefiis1asnanisiatsadnnsniL8ontAinuntsi18oniids Power sensor

1muﬁ11Unﬁs5mﬁwu1snnaaumqu1ué1unq1u$ 100 KHz 8¢ 18 GHz uasdrwasanansise

18 udun &efieun-70 Re + 35 dBm

POWER METER

5

»

TUNING TOOL

POWER SENSCR CABLE POWER CABLE

Figure 1-1. HP Model £3EA Fower Neter and Accessories Supplied
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SPECIFICATIONS

Frequency Range:

100 kHz to 26.5 GHz (depending on power sensor used).

Power Range:
(display calibrated in watts, dBm, and dB relative to
reference power level).

With 8481A, 8482A, or 8483A sensors: 50 dB with 5
full scale ranges of —20, —10, 0, 10, and 20 dBm
(10 uW to 100 mW).

With 8481H or B482H sensors: 45 dB with 5 full scale
ranges of 0, 10, 20, 30 and 35 dBm (1 mW to 3W).

With 8484 A sensor: 50 dB with 5 full scale ranges of
—60, —50,—40, —30, and —20 dBm (1 nW to
10 uW).

Accuracy:
Instrumentation':
Watt mode: *0.5%.
dBm mode: £0.02 dB £0.001 dB/°C.
dB |REL) mode?: £0.02 dB £0.001 dB/°C.

Zero: Automatic, operated by front panel switch.

Zero set: *0.5% of full scale on most sensitive range.
tvpical, 1 count on other ranges.

Zero carry over: $0.2% of full scale when zeroed on
the most sensitive range.

Noise (typical, at constant temperature, peak change
over any one-minute interval): 20 pW (8484A);
40 nW (B4B1A, 8482A, 8483A); 4 uW (8481H,
8482H).

Drift (1 hour, typical, at constant temperature after
24-hour warm-up); 20 pW (8484 A); 10 nW (8481A,
8482A, 8483A); 1.0 uW (8481H, 8482H).

Power Reference: Internal 50 MHz oscillator with
Type N Female connector on front panel (or rear
panel, Option 003 only).

Power cutput: 1.00 mW.
Factory set to +0.7%, traceable to the National
Bureau of Standards.
Accuracy: 11.2% worst case (£0.9% rss) for one
vear (0°C to 55°C).

Response Time:
(0 to 99% of reading, five time constants)

Range 1 (most sensitive) <10 seconds.
Range 2 <1 second

Range 3—5 <100 milliseconds.
(Typical, measured at recorder output).

Cal Factor:
16-position switch normalizes meter reading to ac-
count for celibration factor or effective efficiency.
Range 85% to 100% in 1% steps.

Cal Adjustment:
Front panel adjustment provides capability to adjust
gain of meter to match power sensor in use.

Recorder Qutput:
Proportional to indicated power with 1 volt corre.
sponding to full scale and 0.316 volts to —5 dB;
1 kS2 output impedance, BNC connector.

RF Blanking Output:
Open collector TTL; low corresponds to blanking
when auto-zero mode is engaged.

Display:
Digital display with four digits, 20% over-range capa-
bility on all ranges. Also, uncalibrated analog peak-
ing meter to see fast changes.

Power Consumption:
100, 120, 220, or 240V +5%,—10%, 48 to 66 Hz and
360 to 440 Hz, less than 20 watts (<23 watts with
Option 022, or 024).

Dimensions:
134 mm High (5-1/4 inches).
213 mm Wide (8-3/8 inches).
279 mm Deep (11 inches).

Net Weight: 4.5 kg (10 Ibs).

1 . .
Includes sensor non-linearity. Add +1.5 —1.0% on top range when using the 8481 A, 8482A, or B483A power sensors.

2o .
Specificutions are for within range measurements. For range-to-range accuracy add the range uncertainties.
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apn ™ . - »
uUnsai1Elun1y calibrate #ifluddos (Recommend test Equipment)

odelL436A General Information
Table 1-2. Recommended Test Equipment
Suggested
tnstrument Type Critical Specifications Model Use ®
Range Calibrator | Chopped dc output for each range referenced to 1 mW range HP 11683A PAT
Digital Voltmeter | Function: DC, resistance HP 3490A PAT
Range Resistance: 200 ohms
Vde: 100 mVde, 1000 mVde, 10 Vde, 100 Vdc
10MS2 input impedance
6-digit resolution (2£0.05% of reading, +0.02% of range)
Power Meter Range: 1 mW HP 432A P,A
Transfer Accuracy (input -to-output): 0.2%
Thermistor SWR: 1.05, 50 MHz HP 472:"“75" P, A
Mount Accuracy: *0.5% at 50 MHz HP 478A-HT6***
Counter Frequency Range: 220 Hz, 50 MHz HP 5245L A
Sensitivity: 100 mVrms
Accuracy: 0.01%
Oscilloscope Bandwidth: dc to 50 MHz HP 180C/ T
Vertical Sensitivity: 0.2V/division 1801A/1821A
Horizontal Sensitivity: 1 ms/division
Logic Analyzer Clock Input: 60 kHz HP 1600A T

Trigger Word: 8 Bits
Bit Input: TTL
Display Word: 8 Bits

»p = Performance Tests: A = Adjustments] T = Troubleshooting

**}P 478A-H75 must be calibrated at the National Bureau of Standards {(NBS) for this accuracy.

+s e P 47BA-H76 includes HP standards lab calit\nation to

+0.58% at 50 MHz (iraceable to NBS).
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7-2 Avofulunisuasiuvesiafol (Process Instrument Operation)

-Microwave Power Metef Model 436 A Lﬁutméaqﬁa%mﬁuﬁmqwauuu digital
g1NNsnnIeIuldinufia L 09iauAIUAN MODE nws%mawnuwqﬁ%w%mauquﬁwuwﬁw ufomau
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wSofnarfnvouniZefiaz 1§¥ndn1sni8oniés n Power Sensor

-1fio Power Sensor wieuiauiaLoe (Locally operate)avifunssivdnmi Ju
#a182n Mode n1s¥m (dB w¥o watt) imuflym Autorange LOusia L Bondun1s¥nvo
udnr Model#n1s¥mogiu Range ﬁwatuuwzauﬁqm van@esnisaeviniy¥ana&evoy RF
ﬂuéﬁuﬁnﬁwumtfwﬁwuwsnﬂﬁ Range agmﬁﬁiﬁﬁmun17 Lock ¥m Autorange imunisnm
Switch Range Hold fafaipfovarnaht Range vacﬁuﬂeﬁ Range 1a1 1 14 5 vou

Y

Range vievunm

~1Hodia Power Meter Mﬁéwuuuumququawnnwuuan (Remote operation) 1131
L ANEUTIUNS S.W.mauqunﬁstﬁan Mode nasdmuny Range asgnmququﬁmu Program
#innaan inter face bus wuiwﬁq1méaensgnm1uqua1annsé interface xﬁwauaz
iﬁawuwfnnququawn Front pannella

—nwn@ﬁanwsﬁautméac ( Technical Manual ) wiufl 1 wudn Function nns
Mﬁeﬂuazgnﬂauqu u§a1fvterui duassouing O/P wov Contro11er‘§eﬁmmwulwéwa
sgnﬁ%wq 1mﬂn1s073u?awaawnﬂHQQﬁmqUquﬁu%eﬁaewﬁe ﬁaﬁmunwsmauauﬁ front
panel switch (local operation) M?QQQUQN ﬁmumﬁéqawn interface ( remote
operation) %qgmﬁmﬁnﬁsﬂauquﬁaLméaqﬁaﬁm15ﬁaﬁ?L%anvaqﬁwumnwsﬁm WAYHIuUNIg
Yo ﬁn17tﬁanaﬁnnwuﬂuimunﬁsmququ%aeqUnﬁﬁU3san MOS memory chip ﬁq&ulﬁaﬁ
Az 1¥911an1svIeuvoe hardware ﬁuﬁmQWu@ﬁawaelm?aeQQﬁaHtGuéeusnﬁ&aewﬁﬂawu
19199 ufle WUsunsumauqunwswﬁéwu%eﬂ flowchart nﬁstQWuwaelméaﬁ}ﬁu1Umwu

Aw 8-15 (angflodon)
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‘ POWER ON ’

NOT SELECTED

J

Liocar

000 ¥ (SHEET4)
POWER UP
SUBROUTINE
026 f  (SHEET4)
LOCAL/REMDTE
BRANCH LOCAL
SUBROUTINE
REMOTE <
012 Y (SHEETS) 052 ¥ 'SHEET6)
REMOTE LOCAL
INITIALIZE INITIALIZE
SUBROUTINE SUBROUTINE
RANGE 1 OR2 RANGE3 ¢ ORSIsLOW | _
056 ¥ (SHEET 6)
AUTO ZERO
SUBROUTINE
FAST OR RANGE 0 (SLOW) —
06! ¥ (SHEET D)
MEASUREMENT
SUBROUTINE
LOG MODE. A-D OUTPUY POSITIVE ] L0G MODE
ADOUTPUT
WATTS MODE NEGATIVE
0711(+}
076(-) { (SHEETS 8 8 9
LINEAR POSITIVE-OR | ..
NEGATIVE-CONVERSION j——100.COUNTS ->
136 J(SHEET 10} SUBROUTINE 176 (SHEETI) ¢ ™ ot
AU AN
L0G 31100 COUNTS | 21200 CouNTS UNDER RANGE 2083 | |
CONVERSION > SUBROUTINE >
SUBROUTINE 100 1200
<1100 COUNTS COUNTS RANGE HOLD, |AUTO RANGE
AUTC RANGE (6 ORS
120 {SREET 11) 147 (SHEET 12} :urg! 10R0
AN
RELAIVE OVERRANGE | 2.3.0R4 &
SUBROUTINE SUBROUTINE
AUTO RANGE 1 _
’ RANGE HOLD: AUTO RANGES
047 (SHEET12) ¥ 03 ¥ (SHEET 13)
OVER/UNDER
RANGE CONTINUE suaon‘r}:rvms
SUBROUTINE
m Y (SHEET 14)
DISPLAY AND
REMOTE TALK
SUBROUTINE
REMOTE TALK OR REMOTE HOLD

Figure 8-15. Qperating Program Flow Chart (1 of 14)
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. PROGRAM TIMING

QUALIFIER INPUTS (16)

NEXT ADDRESS SELECT CODE

QUALIFIER SELECT CODE
4BITS 78118
ol
. ¢ )
LINE SELECTOR
Q
QUALIFIER
8T
@
| 4
¢ 0 £ [ apORESS
QUALIFIER = o
REGISTER =
0
QUALIFIER
&7 \}
A3 20-AT
Y12-Y15 YI-¥it Y0-Y§
NOTE 1
INSTRUCTION
£ lcooe
-]
on
TI‘
INSTRUCTION
REGISTER
INSTRUCTIONS (15)
NOTE
I 1. FOR ROM OUTPUTS, LOGICAL 1 = OV
o1 : :
T 13 TN
SR \N 7 ¥
PP

NEXT ADORESS SELECT 8I17S CLOCKED INTO
STATE REGISTER AND APPLIED TO ROM. ROM
OUTPUTS ADDRESSED WORD’

b. QUALIFIER OUTPUT OF LINE SELECTOR DETER-
MINED BY QUALIFIER SELECT CODE.

Tia.

T2

T4/t

QUALIFIER CLOCKED INTO QUALIFIER REGIS
TER AND APPLIED TO ROM AS ADDRESS
MODIFIER. ROM OUTPUTS ADDRESSED WORD.

INSTRUCTION REGISTER ENABLED; INSTRUCTION
CODE SELECTS OUTPUT.

INSTRUCTION REGISTER DISABLED; NEXT CYCLE
INITIATED AS LISTED FOR 1s AND 1b.

Figure 8-15. Operating Program Flow Chart (2 of 14)
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FLOW CHART ARRANGEMENT

CONTENTS OF
STATE REGISTER
IN OCTAL

XX - QUALIFIER SELECT CODE

12 QUALIFIER 12
MNEMONIC
XX - INSTRUCTION OR \/
YRMT SELECT CODE
NOTE 2

NOTE?

{111 73 {(’NSTRUCTION OR YRMT

SELECT MNEMONIC

T4/1 NEXT ADDRESS
SELZCT BITS

NOTES

Tum

1 DECISION BLOCK LEFT BLANK WHEN ROM 1S

PROGRAMMED TO PROVIDE SAME OUTPUT FOR
EITHER 1 OR 0 OUALIFIER STATE.

1 WHENAYRMT SELECT CODE IS GENERATED AT T,
INSTRUCTION REGISTER IS DISABLED AND STATE
OF YRMT LINE AT T2 DETERMINES NEXT ADDRESS
AT TaN,

QUALIFIER SELECT CODES

INSTRUCTION CODES

XX - INSTRUCTION OR
YRMT SELECT CODE

INSTRUCTION OR YRM
SELECT MNEMON

1

T4/INEXT ADDRESS
SELECY BiTS

Y15 Yie Yiz2 Yy

] 0 0 0 SV {(0g)
0 ] 0 1 YHT (1)
0 0 1 0 YH2  (2)
¢ 0 1 ] YHe  (3p)
] 1 0 0 YHS (4
0 i 0 1 YK (sg)
0 1 1 0 YRS i5g)
0 1 1 1 YPLS  (7g)
1 0 0 0 NRZO {10g)
1 0 0 ' YR1  (i1g)
1 0 1 0 YR2  (12g)
1 0 1 1 YR3  (13g)
1 ' 0 0 NAUTO (14g)
1 1 0 1 YMI  (15g)
' 1 ' 0 YMZ  (15g)
1 1 1 1 YRMT  (17g)*”

*YAMT IS A MULTIPLEXED OUALIFIER
LINE. INSTRUCTION CODE SELECTS
OUTPUT OF MULTIPLEXER.

Y Yie Yo Vs Y2
(] 0 0 (] (] LSOAV (0}
] (] ] 8 1 LAz ng
] 0 ] 1 0 LINP (%)
(] 0 0 1 1 LRMP (3¢
0 (] 1 (] ] LREL  (4g)
] 0 1 (] 1 LSOR (53
] ] 1 1 0 LSUR  (6g) .
0 0 1 1 1 LCRU un,)
] 1 ] 0 ] LCOR  (7y
0 1 (] 0 1 LCRD  (11g)
0 1 0 1 0 LCRA  (12g)
0 1 0 1 1 LCEM (13
] 1 ! 0 ° LLRE  (14g)
] 1 1 ] 1 LCLR  (15g)
0 ! 1 1 0 sC (16
0 1 1 1 ' (R (]
1 ] 0 ] ] SAME AS ABOVE
THRY EXCEPT LCNT ALSO
1 0 1 1 1 GENERATED TO CLOCK MAIN COUNTER
*YRMT SELECT CODES
R 0 ] ] DISABLE
1 1 '] 0 1 SELECT LAV (315] AS YAMT QUALIFIER
1 1 ] 1 ] SELECTLTALK (32g) - -
1 1 0 1 1 SELECT HMDT (33g) . -
1 1 1 ] 0 SELECTLRFDQ (M4g) . .
1 1 1 0 1 SELECT LFAST (35g) =~ .
1 1 1 1 ) SELECT LHOLD (36g)
1 1 1 1 1 SELECT LREMOTE (3g) -

Figure 8-15. Operating Program Flow Chart (3 of 14)
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‘ POWER ON ’

POWER UP SUBROUTINE

BLANK DISPLAY

GENERATE MASTER RESET

CLEAR MAIN COUNTER AND SET SIGN LATCH
LDAD CONTENTS OF MAIN COUNTER INTO
REFERENCE REGISTER (CLEARS REGISTER)
DISPLAY COUNT (0. - — =) AND SIGN (OFF)
SET RANGE YO 00 AND AUTO-2ERD A-D
CONVERTER (8000 COUNTS)
SET RANGE TO05 AND LOAD MODE SELECT REGISTERS

—_——_—— — — — —

LOCAL/REMDTE BRANCH SUBROUTINE

TO LOCAL INITIALIZE
SUBROUTINE (SHEET 6}

TALK SUBROUTINE (SHEET 14)

QQ—FROM DISPLAY AND REMOTE

TO REMOTE INITIALIZE
SUBROUTINE (SHEET 8)

Figure 8-15. Operating Program Flow Chart (4A of 14)
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I
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|
|
|
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|
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l
l
l
l
|
|

Figure 8-15. Operating Program Flow Chart (4B of 14)
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<
n DR

2.3 udan (BF)

t 2] . . . A Y L] 1] ar .
i1 BF = 1 HD 44780 aaneﬂunﬂaﬂuﬂwﬁonniznﬁaginﬁﬂuw1aiumﬂ

FenatuL Bu1e favnnuali BF = 0 as’zSudrdeaatute



3.48RLATENITUY (AC)

v ]

<4 ‘ < 4 .
tuaﬁnﬂsnﬁﬂuu?aaﬂunaua ﬂﬁuﬂﬂlﬂﬁﬁﬂzgﬂdﬁﬂﬁﬂ IR YMin AC tusn"

< < 4 (7 | 23 . y L 4'.\' < -~
f13iaan DD w7a CG RAM nussgnaga?nnﬂmﬂuﬂﬁﬁq Ua? AC RZLUHNTDRAIAHDA

Tulla
4.DD RAM

') Y - < v . ) S
11 nnﬁnaganuﬁﬂ 8 UANILHAAINANUIIE LCD TagITUULAALATRN

de DR

“ g 4 - 1 g 1 i
Lﬂ@ﬂuﬂqgﬂqWQ8ﬁuﬁ§ﬂﬂﬂqTKﬁﬂﬂq N %Q?sﬂaﬂqﬂquﬂqﬁtﬁmﬂq LCD aaYy

1 2 3 4 5 B8 T 8 9 10 11 12 13 14 15 16 ->Position

1-1ine|00}01]02]03|04]05]06|07]08|09|0A|0B|OC|OD|OE|OF|~->DD RAM

address

2-1ine{40}41]142143144]45{46]47148|49{4A|4BJAC|4D]4E|AF

3-1line}10(11]12)13}14]|15]16}17|18|1911A{1B|1C|1D]1E|1F

4-1line|50|51152|53}54{55|56)57|58|5815A|5B|5C|5D|5E|5F

zﬂﬂﬂiﬁmuamsmianai DD RAM uu LCD
5.CG ROM
AwuRAG 547 %In 5%10 adaEn¥T 310 8 Tafauadinus
6.CG RAM

t
<4 v < o o
Lﬁuusunﬁ%ﬁawyﬂsnﬂasuuﬂaﬁgﬂunnnwiuﬂﬂemqaﬂnﬁ (Pattern

|
character) TasTusuniu !
7.0171948AL 28772937 (Timing Generating Circuit)
'
JLHAM Timing WAL CG ROM,DD RAM wua® CG RAM
8.7493511u LCD
Uiznaucan 16 G2Hudgy mUnG (Common Signal Driver) was 40
dppely (Segment Signal Driver)
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4 4
9. ﬂq‘Zﬂ'})UG}N"J\Vi’i 9382 0e] Lﬁasuazmﬁn‘zzw%u

-

& I'4 = é ' a aa W
QJLNAA  LAASLTERT WIBLARTLTAaINIEUTY YT INGTIUAIGTIN ] Uwaa
. od

te98 DD RAM nidaiu AC

' I's 2
3.N1TRaWATR TH9u

] (Y] L - (
IMTATINIUDDILTT LCD ¢@anld CPU TRHEWIURINHIEWATN # 8255 UR¥IE

a ¥ ¢ ' o ad ¢
AR6YTULDTE FANNUVARABITIA

8255 2« |-ememmmm e

PortB#6000H PSD ., =552

——— —— e — e G S e ————

LCD

Port #6001H| R/W,R/S,E --->

o —— . —— ——— — — —

Port #6002H -——

KEYBOARD




4. n17 Initial LCD

.

Walt more then 1S ms
aftes Vpp rises 10 4.5V

RS R/W DB: DB« DBs DB« DB: DB: DB: DB»
¢ 0 o0 0 1 1 *r x ¥ x

Walt more than 4.1 ms

T

RS R/W DB: DB: DBy DB. DB: DBy DB) DBe
¢ 0 ©06°'0 1 1 x x x &

Wait more than 100 u3

RS R/W DB: DB« DBs DB. DBs DB: DB DBe
o ¢ 0o 0 1 1 % %X x2 x

.

-

RS R/W DB: DB« DBs DB, DBs DB: DBy DBs
oo 0 0 1 1 N F x x

'
Initialization Ends



NITLIURN Intialization
4 o . o oa )
vua L ntlautél®  LCD A RESET @1i29TasdaTulid (Automatic Reset)

Tagazf 17811058 10 s WAv3INIW VDD §¥ 4.5 v.uﬁqimﬂqsaéﬂunuuunﬂi

1TAAILAN (BF = 1) 1ﬁw§auas§n§a§auazﬁw§q A Hunaus e
1.DISPLAY CLEAR 1IN TAVEBUARINABAIW LCD
2.FUNCTION SET Taglz SET a1a187u
DL = 1: iilun1s SET Qﬁnw1amdauuu_8 BIT
N = 0: SET i1 1 usTHan19udaswa
F = 0: 5%7 DOT @awisfi2bnss

3.D1ISPLAY ON/OFF D = 0: DISPLAY OFF
C = 0: CURSOR OFF
B = 0: BLINK OFF
4.ENTRY MODE SET I/D = 1: +1 (Lﬁﬂﬁﬁ COUNTER %u 1)

S = 0: NO SHIFT

3188 L AgaANaSdIRY HDAATB0

1. CLEAR DISPLAY
Clear display

RS R/W DB7 —m—emm—mmmmmcmm e DBO

Code 0 0 0 0] 0 0 0 0 0 1

. " .ﬂ ﬁ < 1 <~ £
Andvuazidun1T10aude9319u3a SPACE (ASCII 20H) t13111U9% DD RAM

g R £ - L
NINNGILRENINIT SET DD RAM ADDRESSER Lﬁugua 7 CURSOR =xenaulidagen
a9

@
' I < B <
LL“%\?U%?&’QﬁWﬂNﬂ'ﬂB\?QEﬂWW SET 1/D =1,8 ‘quﬂ’l‘nﬁaﬂu



2. REURN HOME
Return home

RS R/W DB7 ~rememmmmmrcmre e DBO

Code 0 0 0 0 6] 0 0 0 1

d1d9naeiinng  SET DD RAM ADDRESSER Lﬁuqué #7 CURSOR 3¢nau
1UaédﬂuuﬁquuQQ%ﬂﬂﬁanaqaanﬂwﬁaﬁaﬁuaanwwiﬁLﬂgﬂu .

3. ENTRY MODE SET

Entry mode set

RS R/W DB7 ==mmmmmmmmmme oo DBO

Code 0 0 0 0 0 0 0 1 {I/D| S

ﬁ g 1/, v P d. A w ) . )
BIT 1/D : TegaziilufiariwuatitiniiiaiFauniaduiiauauiaqeninty
< O AN 2 < 2
DD RAM ADDRESS LWNTUUNIUIDAARIVUITAY 1= LU O= RORINLY
BIT S :tiudirniivuaudasuatassa s=1 aztﬁunﬂsﬁdﬁagauﬁdﬁq CURSOR

]

el®

v Ay o Y 9] I te Qo -
nunnagaavgnmu%ﬂnﬂqﬁﬂa a1 S=0 nagaﬂxagnunma CURSOR asgnmu%ﬂnﬂq

<
137U

o)

4. DISPLAY ON/OFF CONTROL

Display ON/OFF control

\

RS R/W DB7' == mmmm e DBO
{

/

Code 0 0 0 0 0 0 1 D C B

BIT D :iilw BIT T#iDadaniinasniuiassn D=1 3¢ ON uay D=0 A% OFF
BIT C :3zTMuday CURSOR AW BIT C=1 uazi1{i#Bvn1Tu&nY CURSOR BIT
[y 14 4
C=0 1Ta8627 CURSOR waan LINE n 8 Tuluy 5%7 DOT uazay

2~7



afi LINE A 11 1uuuy 5%10 DOT
BIT B : iilw BIT SET n19n7¢u3usa< CURSOR Tas B = 1 #ntandsudy
B=0 {uin1TnTrwinTaslsrasi1a n19nsswiudienm 379.2 ns
5.CURSOR OR DISPLAY SHIFT

Display or display shift

RS R/W DB7 —mmmmm e DBO
Code 0 0 0 0 0 1 IS/C|R/L}| . .
*¥No effect

. & . . 4 v P .
Lﬁuﬂﬁﬁﬁﬂqﬂuﬂqﬁﬂﬂuﬂﬁﬂ CURSOR Wiﬂﬁﬂﬂa1ﬂLﬁﬂﬂﬂ@%ﬁﬂﬁ?ﬂﬁ?ﬂiﬂﬂYﬂﬁﬂﬂ

1ffHvL TounTanu Tas

S/C R/L
0 0 1iMN17878 CURSOR Wannsaunustauludrsila 1 éums
0 1 17017818 CURSOR YR @ uviieLauluniia 1 69umnig
1 0 tiun1TauasnEIninelynivty
ﬁ LY VI ¥ 4&
1 1 tidun1TauaangIninalunivynn

6.FUNCTION SET

Function set

RS R/W DB7 =—--mmmmmmmmmm e DBO
Code 0 0 0 0 1 |DL N F . .
*¥No effect

BIT DL

vilun1e SET nasheradnastiiiuiuy 8 BIT wis 4 BIT Tas
NIRBIN1T0ARAA 4 BIT DL = O WAy 8 BIT DL = 1

N lﬁuﬂﬂi SET u73Nan 17udavwa N 0 uUd@9 1 ug3Na N = 1

ar 1 ar < } 2
ndas 2 uT9na 1%ﬂ5aﬂ1ﬂﬂ3q 2 y79na nlY¥ SET N

1
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F  :1iun19 SET pu1e DOT NISUNA<HA 5%7 %18 5%10 1as F= 0

Lﬁuunu 5%7 war F = 1 L;]HLL'U‘U 5%10

N F {No.of display| Character Duty Remarks
lines font factor
00 1 5%7 dots 1/8
o1 1 5%10 dots 1/11
1. 2 57 dots 17168 |Cannot display 2 lines
with 5%10 dot character
font.
*¥No effect
7.SET CG ADDRESS
Set. CG RAM address
RS R/W DB7 ==m-m=—mmmmmmme e DBO
Code 0 0 0 1 A A A A A A
<- Higher Lover ->

Order Bits Order Bits
7u HDA4780 ﬁuasﬁuﬁaﬂauwuinaé 2 qaﬁa DISPLAY DATA RAM(DD RAM)
41474 80%8 BIT uaz CHARACTER GENERATOR ROM CG RAM “1uau 512 BIT
war 7200 BIT éq&eaqs;ﬂunqs SEt. ADDRESS 14 CG RAM Tes®asvinn1g SET

ADDRESS ﬁau;iauw%aéquﬁagaaqﬂ CG RAM @98



8.SET DD RAM ADDRESS

Set DD RAM address

RS R/W DB7 —c-esm—mmmm s DBO
1

Code 0 0 1 A A A A A A A
<- Higher Lower ->

Order Bits Order Bits

\iud ¥s SET @1 ADDRESS 9% DD RAM Tun15L3sum3inanuanann DD RAM
@ < 9 . < - X
(DD RAM ABRIUNIEURASHANYEN8 LCD)TA#97%24% ADDRESS N3z iNaiupu’s LCD

v
avTuagfiun1s SET @1 N fa8

7 N = 0 (1 u759a) ADDRESS qsaé O0H-4FH

(%3 4 [ v] - 4
1 (2 u37N@) ADDRESS 3vag OOH-27TH FIMTULTINGN 1

M -« (.24 4
WRE40H-67H R WmTuuTanen 2

1N

e

f12879n19%0 ADDRESS ¥a4 DD RAM wlinaa LCD wuy 18 628nes 4
u79a HDM-16416H

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 -display

posi

1-1ine{00}01|02{03|04|05|06|07|08|09|0A|OB|{OC|0D|OE|OF|-DD RAM

add

2-1ine|40|41]42|43{44|45]|46|4T7|4814914A|4BIAC|AD|4AE|AF

3-line|10}11}12}13}14§{15[16(17}18]18|1A{1B}{1C|1D|1E|1F

4-1inej{50]51|{52|53|54|55|56|57|58}59|5A|5B|5C|5D|5E|5F

HDM-~-16416H



9.READ BpSY FLAG AND ADDRESS

= Read busy flag & address

RS R/W DB7 ~—-——mmemememm e m e e DBO
Code | O 1 |BF A A A | A A A A
<- Higher Lower -5
Order Bits Order Bits

. ! U | t g - U v H .
Lﬁunwﬁqaﬂuﬂw BUSY FLAG %qnstﬁumquaﬂQWQQ HD$$%) uaﬁﬁuﬂisnau
- [l <y [ v a b2
nqsﬂﬁqqunﬂaiuag wsaag%uﬂnﬁuwiauﬂz1una§a Tan

BF

' X yow - W Q@ . e
1 ﬂg?unuaunﬁinﬂcﬂuﬂﬁﬂ?uiuu19Nﬂ81ﬂﬁBﬂaﬂiaﬂﬂﬁﬂ
BF

]

o - U o . o »
0 wsauqsiuﬁagawﬁaGWQQYQ

uazuaﬂﬂﬂﬂﬁﬁoLﬁudﬂﬁqéwuéwﬁaga ADDRESS 1849 CG RAM #ia DD RAM

Y.
10.WRITE DATA TO CG wia DD RAN
Write data to CG or DD RAM
RS R/W DB7 ~—m—mmmmmmm e e DBO
Code 1 0] D D D D D D D D
{- Higher Lower ->
Order Bits

Order Bits

. o < P
Lﬁuﬂﬁﬁﬁtﬁﬂuﬁagatﬁwiﬂ1u CG %32 DD RAM Tmﬂ;uatﬁﬂuﬁagauas

- - - ~a . ey o v, <
ADDRESS QﬁLWﬂﬁiﬁaﬂTﬂﬂﬂmTuNWQQNﬂqﬁﬁn SET 14 ENTRY MODE ianiivuanas

2ol

1 < v ! . L
thﬂuﬂﬂitﬁﬂuﬂﬂﬁaﬁaﬁ CG w72 DD RAM n11laTaannT SET ADDRESS mnas CG

< 4 ' < Y
58 DD RAM nuuﬂﬂauqslnaunﬂga



11.READ DATA FROM CG OR DD RAM

Read data form CG or DD RAM

RS R/W DB7 womemmmmmcc e e o - DBO

Code 1 1 D D D D D D D D
{- Higher Lowver ->

Order Bits Order Bits

Lﬂudﬁﬁeéwuiaﬁawﬁn CG w3a DD RAM Ta#naud %@131n CG visa DD RAM
] YRR B 4 vy v AR vy ﬂ <
UR27LTYA1RY SET ADDRESS NauiuaINIINBauanautaluLlu DD 38 CG RANM

11619 9 Tun196atHeu HDAATBO0

1. RS (REGISTOR SELECTION) 3rLilu®1i38n REGISTOR nqa?u?aﬁaé
2 §9Aa INSTRUCTION REGISTER (IR) Wa DATA REGISTOR (DR)Tagiqatilu 1
- w [ -
3¢ 11uN1TL AN DATA wazfiiiu 0 aviduniiaan INSTRUCTION
2. R/W (READ/WRITE) LﬁuﬁqtﬁaﬂinqsLE&ﬂﬁ%ﬂéﬂuﬁagaﬂﬁnﬁv_IC 1an
51u§a§a = 1 Lﬁauﬁaﬂa =0
3. E (ENABLE SIGNAL) LﬁunqﬁnuumaﬂﬂwnﬂiiuLﬁﬂuéﬂuﬁaga

The relation between the operation and the combination of RS,R/W

1
RS RWA E OPERATION
\i

0 0 ‘ Write instruction code

'
0 1 Read busy flag and address counter
1 0 Write data
1 1 Read data




¥When performing data and instruction code by 4 bit,transfer
RS,R/W every time

4. DBO-DB7 tiuFudediayarniia IC

¥ .
5. VDD MY LABINIINAT
4
6. VSS Lupansnae (GND)
7. VO g%y VOLTAGE Tunnstiu LCD WEI19NnI a6



FIMNMITNIGI a9

A t ¥4 f] 3 [ 4 - - ]
N1INL 913878 LCD st udiuuﬂﬁwauuL11ﬂﬂﬁaﬂﬁﬁLﬂﬂ?ﬂﬂﬂ?fﬂﬁﬁﬂumﬂﬁ ‘1

" Ve d og
189 LCD uarnigidnr1T1uiduans %ﬁﬂ5ﬂﬂﬁ?ﬂﬂﬂﬂﬁﬂﬁu

1.68793 7090
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3ﬂﬂ11éaaﬁﬂ1naaaq LCD

2.n0884

Clear display

Return hone

.

- Entry modeset

- Display On)off control

~ Cursor and display shift
- function

- Set CG uar DD RAM

4 [ Y] <
Taz 1 4YAUAIRINAITINUAT IWNA sw Enable Quan%ﬁnuqa LCD



g1 INnNIINaRBN

Instruction Code

RS|R/W|DB7|DB6|{DB5|[DPB4|DB3|DBZ2|DB1|DBO| HNARaN1INAaay

Clear Displ|o |O 0 0 0 0 0 0 0 1

Return Homel|O {0 0 0 4] 0 0 8] 1 .

Entry Mode [0 {O 0 0 0 0 0 1 1/D|S

Disp On/Off |0 |0 0 0 0 0 1 D C B

cuepi shiftfo [0 fo [o o |1 [|s/c|riL = I
Funct Set Jo fo jo jo fo |DpL [N |F |. |.
CG RAM ADDR|O |0 fo |1 Ao
DD RAM ADDR|O {0 |1 Aup
A_,, = CG RAM ADDRESS A,, = DD RAM ADDRESS
wani1Inaaa

4 Y] « <
AMNTINARAILABNIGMAIIIIURT FILAANITURAINANT LCD RELLNAUILSA
- R 't ﬁ - I's b, w
aﬁuﬂsnnqsnﬁn11n1uqu LCD U113z 1 UN1TugaIWa N1TNIewIunasLlaasi¥dasle
o~ ¢ “ o < ' - 4 éd v o «f
Taanﬂ1ﬁauuaa1ﬂaqumnﬂququmwaq uasxuauw1ﬂﬂss§nmtnwnn CPU Tesn 5L bau
=4 . LW “
TﬂiunsuﬂQuqunﬁﬂuﬂinnﬂiam1NWQQﬂ17
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a;ﬂuaannaaaq
. . b o 6 QJ.
LTI/ IN1T0INNTAIVANNITII9 MBS LCD 1ataun15dauiadInnannvus
4 1 e ad_ v o N o < o 4 o v
uariuaslueany Controller (3 Al¥uannITtanlIfudn1stauiiagi 111116
Y3 Yo 4 a o a v g v <
Tagn 170 Tdaungudsiad UL NagILanaaIn1TTasTUTunTsn ¢ 1nul29% ROM 138
<4 < . 4 o ~
LR LATBINRENINITTNRATURITRAIGTUNR
4 .
flgminwussnian1Tnaaa
dl. ] [ ¥] o ‘d 4 dll
- ILLUUIIGILUHUSDITUTAIATUICHILUOINU Tagityaualn 1 Lmunagaas1ﬂ

< < < - < a X
uRasnunln 3 Tduan 2 wa2ldualn 4 I NaNITRUARTY

IAUN

- < oda Iy ' a < d
TaaﬂﬂitnﬂuTﬂiunsuLﬁﬂnuaqﬂnﬂﬂnavumasunauiatﬁﬂnﬁinmﬂa Enter
WAL AAINTALINBA YU TTTRda Y

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 -display

posi

1-line|00j01|02]03104|05{06|07|08|09|0A{0B|{OC|OD|OE|OF|-DD RAM

addres§

2-1line{40{41)42|43144|45|46|47|48|49]4A|4AB|4AC|4D]|4E]|4F

3-line|10|11{12|13|14|15}16|17|18}18}1A|1B|1C|1D|1E|1F

4-1line|50|51)52|53|54|55|56|57|58|59|5A|5B|5C|{5D|5E|5F

- ‘;, ) < v v o -
- LCD d@21u1U91U19 AIunNTenunIsinaun s 9 vrutdlauiudfuiwsatlau

- J
1Winuw 5 v. {

IR

t %4

- 1H9UABUTNNEVARINTUN L THTE N 9

]
2
1 ar

<
- 37@7°UuS ApaEf ETT inniiu
. o e - . v « € - [y
- Keyboard Msiaq3219aafiutnulyl 3=n1%9 wiluiuwinatiule
- 17789 Keyboard imTea1uu1TA3IUEENT IC Ha1UaaslEn198aL 51
. [ 1] du.:u Y VL
- N191n1 Socket 1849 LCD ®avUfIAHUINNURYY
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N1968 LCD fAuUTsuunavTaTIviu
N136aARTaY CPU fiy DISPLAY MODULE
«r <y 1] 1] ar s . H
WANNIT6RARTENIY CPU NUR? Display Module # 19781#8 Portout 2

¢ . B . (% ' I's o
wasa nwnﬂiﬂnaa45mmﬂmn1uqu1ﬁ§m LCD v ulaTaad17au219 12938 UGN

---------- > —————————————)
Data bus PA data bus control
—————————— > Portout DO - D7
= AQ==m=> | e >
———=Alem—=) 8255  |-==--- RS---—-m-= > LCD
---Reset--> PB  jewwwn- R/IW—mrmm >
——==CS=w==> Portout |--—=-~~ CLK-==u-- >
31N Y3 184

8]

Keyboard

Input

LI1RINITARIADY AQYINAIY 9 ﬁﬂ51§1un15n1uqn LCD Module mﬂutgau
1o (TuwuIn @.)UR¥a18 Timming Diagranm nﬂqqﬂ LCD 15Laamﬂud130§zgauin
TuBaUNLIT  Taslibasida12a11 Scan Display 396115 CPU tfinewidagqy
HuseRniawnantud Step au

wadaid s luate A, B 189 8255 iilu Output Port Tmsly Port A
w121 Data Bus w¥a Control word T¥Heuvai¥u dau Port B ¥&qnuam
\Waed@ uLFuda Do, D1, Dz Lilauqvaiiu Control Bus dm¥unnsaluen Lep

7 Port C Qntﬂmi%ﬁﬁtﬁu Input port fniﬂﬂaﬂﬂﬂaéﬂﬂ%ﬁLdaﬂﬂﬁﬂﬁﬁﬂgﬁ
WNIIRIVANTININ FefuIetsiant dudaeiin1s Scan Matrix Key s 1vasuasy
KEY 113 Input 13789899 4 tagnwauia
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Printed Circuit Board

Component Side

DSPIPAD:




Soldier Side
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Divider Module
. . L] ] -~ 4 ] v
qmnmaaﬁ Divider ??nauqunwsLaanﬂﬂunwsamnaqLﬂsaquaqmuanQ
. 4 L] < 1
11683A Rang Calibrator Module ntiyuatunidiaanagu Tmaas?ﬁﬁmnauTnsa

£ '
taﬂ'f'luﬂ'l'iﬂ']ﬁfluﬂ"‘? L gﬂﬂﬂ'\u

11683A
CPU |—=————- >iDividerj--=----> Rang

Calibrator

< 7
Eﬂn 3.1 Divider
1: §a 11683A Rang Calibrator
' Sd A~
qm Rang Calibrator uuw%ﬁtﬁu 3 #gudan

= d v, v
1.Power Supply 9% ICH#LM723 1un15Lﬁnmiuétwa?wﬂmnaqﬁwm 15.8 v.

»  AZ PORIR SUPPLY ASSTARLY AlISN) 001

- REGULATED SUPPLY l

t 3} dvec .
' Vi KIGULATOY _ 7 ¢
T — vang |}
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¥ [eenwer ! '
L 1] voussr ! N
i | nwsaros 1 ] $? ' .
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ETLPINCE DESIGNATIONS
O PRI A2 ASSY MASSY 1 201 100 viEw (" (¢1
R ' 2 L KEFLRINCE OF SICNATORS WITMIN THE 8¢
" oL n ey ASSLMBLILS 497 ABAREVIATED, ADD
- " i connent J—— ASSEARLY NIRSREA T0 ARPRLVEATION OR
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Performance Tests

SECTION 1V
PERFORMANCE TESTS

-1. INTRODUCTION

-2. The procedures in this section test the electri-
al performance of the Power Meter using the
pecifications of Table 1-1 as performance stand-
rds., All tests can be performed without access to

he interior of the instrument. A simpler opera- °

jonal test is included in Section 111 under Opera-
or’s Chec} -,

1-3. EQUIPMENT REQUIRED

4-4. Equipment required for the performance tests
s listed in Table 1-2, Recommended Test Equip-
ment. Any equipment that satisfies the critical
specifications given in the table may be substituted
for the recommended model(s).

£,5. TEST RECORD

4-6. Results of the performance tests may be
tabulated on the Test Record at the end of the test
procedures. The Test Record lists all of the tested
specifications and their acceptable limits. Test
results recorded at incoming inspection can be used
for comparison in periodic maintenance, trouble-
shooling, and after repairs or adjustments.

4.7. PERFORMANCE TESTS

4-8. The performance tests given in this section are
suitable for incoming inspection, troubleshooting,
or preventive maintenance. During any per-
formance test, all shields and connecting hardware
must be in place. The tests are designed to verify
published instrument specifications. Perform the
tests in the order given and record the data on the
test card and/or in the data spaces provided at the
end of each procedure.

NOTE

The Power Meter must have a half-hour.
warmup and the line voltage must be
within +5%, —10% of nominal if the
performance lests are to be considered
valid.

4-9. Each test is arranged so that the specification
is written as it appears in Table 1-1. Next, a
description of the test and any special instructions
or problem areas are included. Each test that
requires test equipment has a setup drawing and a
list of the required equipment. The initial steps of
each procedure give contro! settings required for
that particular test.

4-1
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Model 436A

PERFORMANCE TESTS

0. ZEROCARRYOVER TEST

SCIFICATION:

SCRIPTION:

JUIPMENT:

XOCEDURE:

+0.2% of full scale when zeroed on the most sensitive range.

After the Power Meter is initially zeroed on the most sensitive range, the change in the
digital readout is monitored as the Power Meter is stepped through its ranges. Thus,
this test also takes noise and drift into account because noise , drift, and zero carry-
over readings cannot be separated.

RANGE CALIBRATOR POWER METER _
onaso u! ©
lg ®lo]e
lPQWER METER J SENSOR
-

Figure 4-1. Zero Carryover Test Setup

Range Calibrator . . . . . . . HP11683A »

1. Set the Power Meter switches as fol}ows:

CAL FACTOR%. . . . . 100
POWERREF . . . . . . off (out)
MODE. . . . . . . . . WATT
RANGEBOLD . . . . . off(out)
RINE e 0 ). AN ON K

2.  Set theRange Calibrator switches as follows:
FUNCTION. . . . . . . STANDBY
POLARITY'. . . . . . . NORMAL
RANGE . . . . . . . . 1004W
LINE . ... ... .. ON(n)

3. Connect the equipment as shown in Figure 4-1.

4. Press and hold the Power Meter SENSOR ZERO switch and wait for the digital
readout to stabilize. Then verify that the Power Meter ZERO lamp is lit and that .
the digital readout indicates 0.00 ¢ 0.02.

NOTE

Power Meter is now zeroed on most sensitive range (10 uW).

5. Release the Power Meter SENSOR ZERO switch and wait for the ZERO lamp to
go out before proceeding to the next step.

6. Set the Range Calibrator FUNCTION switch to CALIBRATE and verify that the
Power Meter autoranges to the 100 g W range.

Set the Power Meter RANGE HOLD switch to on (in) and the Range Calibrator
FUNCTION switch to standby.




Model 436 A Performance Tests

PERFORMANCE TESTS

. 4-10. ZERO CARRYOVER TEST (cont'd)

8. Waitl for the Power Meter’s digital readout to stabilize and verify that the indication
- observed is within the limits shown on the table below. Then set the POWER
Meter RANGE HOLD switch Lo off (out).

9. Repeat steps 6, 7, and 8 with the Range Calibrator RANGE switch set, in turn, to
1 mW, 10 mW, and 100 mW. Verify that the Power Meter autoranges properly,
and that the indication observed on cach range is within the limits shown in
Table 4-1.

Table 4-1. Zero Carryover Autorange Digital Readout Results

Range Calibrator Results
and
Power Meter
Range Min Actual Max
100 pW —0.2 S\ 0.2
1 mW -—.002 | S .002
10 mW —0.02 ~£1 0.02
100 mW —00.2 sit]l s 00.2.
4-;11. INSTRUMENT ACCURACY TEST
" SPECIFICATION: WATT MODE: +0.5% in Ranges 1 through 5.
dBm MODE: +0.02 dB £0.001 dB/ C in Ranges 1 through 5.

dB(REL)Y MODE: $0.02 dB $0.001 dB/°C in Ranges 1 through 5.

NOTE

The dB (REL) specifications are for within-range measurements.
For range-to-range accuracy, add the uncertainty associated with
the range in which the reference was entered. to the uncertainty
associuted with the range in which the measurement was made.
For example, if a reference is entered in Range 1 and a measure-
ment is made in Range 5, the total uncertainty is +0.04 (Range 1
+0.02 + Range 52 0.02 = ¢ 0.04).

DESCRIPTION: After the Power Meter is initially calibrated on the 1 m\ range, the digital readout is
monitored as the Range Calibrator is adjusted Lo provide reference inputs correspond-
ing to cach of the Power Meter operaling ranges,
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PERFORMANCE TESTS

4-11. INSTRUMENT ACCURACY TEST (cont'd)

RANGE CALIBRATOR POWER METEFi
aer ol al

lg ko, =
lPOWER METER J SENSOR

Figure 4-2. Instrument Accuracy Test Setup
EQUIPMENT: Range Calibrator . . . . . . . HP 11683A

PROCEDURE: 1. Sel the Power Meter §witches as follows:

CALFACTOR %. . . . . 100

POWERREF . . . . . . off (out)
MODE. . . . . . . . . WATT
RANGEHOLD . . . . . off (out)
LINE . . . ... ... ON(n)

2.  Seithe Range Calibrator switches as follows:

FUNCTION. . . . . . . STANDBY
POLARITY . . . -~ . . . NORMAL
RENGEe. 07,4 Y, RE&0. @ oYy
DGR\ ) /. AN \Ohighin:

3. Connect the equipment as shown in Figure 4-2.

4. Press and hold the Power Meter SENSOR ZERO switch and wait for the digital
readout to stabilize. Them verify that the Power Meter ZERO lamp is lit and that
the digital readout indicates 0.00 £ 0.02.

NOTE

Power Meter is now zeroed on the most sensitive range (10 pWi.

5 Release the Power Meter SENSOR ZERO switch and wait for the ZERO lamp to
go out before proceeding to the next step.

6. Set the Range Calibrator FUNCTION switch to CALIBRATE and verify that the
Power Meter autoranges to the 1 mW range.

7. Obhserve the Power Meter digital readout and. if n(-(:(;ssury. adjust the front-panel
CAL ADJ control 10 obtain a 1.000 + 0.002 indication.

NOTE
The Range Calibrator outpul level is edjustable in 5 dB3 inerements.
Thus, the 3 g W, 30 pW_ 300 pW, 3 m W.oand 30 mW legends on the

RANGE switeh are approximations. The true outpuls for these sel-
tingsare 316 yW, 31,6 pW, 316 pW, 316 mWand 31 6 mW
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PERFORMANCE TESTS

-11. INSTRUMENT ACCURACY TEST (cont'd)

8. Set the Range Calibrator RANGE switch, in turn, to 10 yW, 100 pW, 10 mW, and
100 mW. Verify that the Power Meter autoranges properly and that the indication
observed .on each range is withir the limits specified in the table below.

9. Set the Power Meter MODE switch to dBm.

10. Set the Range-Calibrator RANGE switch, in turn, to —20 dBm, —10 dBm, 0 dBm,
+10 dBm, and +20 dBm. Verify that the Power Meter autoranges properly and

that the indication observed on each range is within the limits specified in
Table 4-2.

Table 4-2. Instrument Accuracy Test Results

Range Calibrator Results Range Calibrator Results
and and
Power Meter Min |Actual] Max Power Meter Min [Actual] Max
Range Range :
[ 100w 9.95 | |1005 -20 dBm 20:02|—_|-19.98
<100 uW t9d 5 | [100.5 -10 dBm 1002} |-9.98
1 mW 0995 | |1.005 . 0dBm 002 | lo.02
.« 10mW 995 | |10.05 +10 dBm 998 | _|10.02
100 mW 995 | lo0os 420 dBm 19.98 |—{20.02

11. Set the Range Calibrator RANGE switch to —10 dBm.

"12. Set the Power Meter MODE switch to dB [REF] and verify that the digital readout
indicates 0.00 * 0.01.

13. Set the Range Calibrator RANGE switch, in turn, to —20 dBm, —5 dBm, and
+10 dBm. Verify that the Power Meter autoranges properly, and that the indica-
tion observed on each range is within the limits specified in Table 4-3.

Table 4-3. Instrument Accuracy Test Results for dB [REF] Mode

- Range Calibrator
and Results
Power Meter -
Ranges Min Actual Max
—20 dBm —9.96' — -10.04
—5 dBm +4.96 — +5.04
+10 dBm +19.96 - 20.01
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4-12. CALIBRATION FACTOR TEST

SPECIFICATION:

DESCRIPTION:

PROCEDURE:

16-position switch normalizes meter reading to account for calibration factor. Range
85% to 100% in 1% steps. 100% position corresponds 1o calibration factor at 50 MHz.

After the Power Meter is zeroed on the most sensitive range, a 1 mW input level is ap-
plied to the Power Meter and the CAL ADJ control is adjusted to obtain a 1.000 mW
indication. Then the CAL FACTOR % switch is stepped through its 16 positions and
the digital readout is monitored to ensure that the proper indication is obtained for
each position.

RANGE CALIBRATOR POWER METER
moeo ool
lg @loje
towsn METER SENSOR
$—

Figure 4-3. Calibration Factor Test Setup . -

1.  Set the Power Meter switches as follows:

CAL FACTOR %. . . . . 100
POWER REF . . . . . . Off(out)
MODhELl (VAN Y skt . @R
RANGEHOLD . . . . . Off(out)
HRET Ty T/ ey Qs

9. Sel the Range Calibrator switches as follows:
FUNCTION. . . . . . . STANDBY
POLARITY . . . . . . - NORMAL
RANGE . . . « . - . - 1mW
BINE =) A\l . /ORng

3. Cunnect the equipment as shown in Figure 3-3.
4. Press and hold the Power Meter SENSOR ZERQ switch and wait for the digital

readout to stabilize. Then verify that the Power Meter ZERO lamp is lit and tha
the digital readout indicates 0.00+ 0.02.

NOTE
Power Meter is now zeroed on most wensitive range (10 pW)

5. Release the Power Meter SENSOR ZEROQ switch and wait for the ZERO lamp
go out before proceeding to step 6.

G.  Set the Range Calibrator FUNCTION switch to CALIBRATE and verify that th
Power Meter autoranges to the ] mW range.

-3

Adjust the Power Meter CAL ADJ control to obtain a 1,000+ 0.002 indication
on the digital readout.

1-6
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12. CALIBRATION FACTOR TEST (cont’d)

8. Set the CAL FACTOR % switch, in turn, to each position and verify that the indi-
cations observed are within the limits specified in Table 4-4.

Table 4-4. Calibration Factor Test Results

CAL FACTOR Results CAL FACTOR Results
Switch Switch
Position Min. Actual Max. Position Min. Actual |- Max.
100 0.994 — 1.006 92 1.081 1.093
99 1.004 . 1.016 91 1.093 1.105
98 1.014 — 1.026 9.0 1.105 1.117
97 1.025 1.037 89 1.118 1.130
96 1.036 1.048 88 1.130 1.142
95 1.047 1.059 87 1.143 1.155
94 1.058 1.070 86 1.157 1.169
93 1.069 1.081 85 1.170 1.182

4-13. POWER REFERENCE LEVEL TEST

SPECIFICATION:

DESCRIPTION:

Internal 50 MHz oscillator factory set to 1 mW * 0.7% traceable 1o the National
Bureau of Standards. ‘
Accuracy: *1.2% worst case (30.9% rms) for one year (0°C to 55°C).

The power reference oscillator output is factory adjusted to 1 mW ¢ 0.7%. To achieve
this accuracy, Hewlett-Packard employs a special measurement system accurate to 0.5%
(traceable to the National Burcau of Standards) and allows for a transfer error of 10.2%
in making the adjustment. If an equivalent measurement system is employed for veri-
fication, the power reference oscillator output can he verified to 1 mW «1.9% (11.2%
accuracy + ! 0.5% verification system error + 4 0.2% transfer error = 1.9% maximum
error). The power reference oscillator can be set to £ 0.7% using the same equipment
and following the adjustment procedure in paragraph 5-22. To ensure maximum accur-
acy in verifying the power reference oscillator output, the following procedure provides
step-by-step instructions for using specified Hewlett-Packard test instruments of known
capability. If equivalent test instruments are used, signal acquisition criteria may vary
and reference should be made to the manufacturer’s guidelines for operating the
instruments.

NOTE
THe Power Meter may be returned to the nearest
Hewlett-Packard of fice to have the power reference

oscillator ehecked and/or adjusted. Refer to Section 1,
PACKAGING.
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PERFORMANCE TESTS

' 4-13. POWER REFERENCE LEVEL TEST (cont'd)

- POWER METER 432A DIGITAL VOLTMETER
"
1V [§
o o L COMP
A l.‘i.__zlzi]'“

‘ THERMISTOR — : ‘
POWER REF RV
OUTPUT MOUNT 1 VRF,

o

Figure 4-4. Power Reference Level Test Setup

EQUIPMENT: Power Meter . . . . . . . . HP432A
Thermistor Mount . . . . . . HP478A-H75
Digital Voltmeter (DVM). . . . HP 3490A
PROCEDURE: 1. Set u;") the DVM to measure resistance and connect the DVM between the Vg p

connector on the rear panel of the 4324, and pin 1 on the thermistor mount end
of the 432A interconnect cable.

2. Round off the DVM indication to two decimal places and record this value as the
internal bridge resistance (R) of the 432A (approximately-200 ohms).

3. Connect the 432A to the Power Meter as shown in Figure 4-4.

4. Set the Power Meter LINE switch to ON (in) and the POWER REF switch to off
(out). Then wait thirty minutes for the 432A thermistor mount to stabilize be-
fore proceeding to the next step.

5. Set the 432A RANGE switch to COARSE ZERO and adjust the front-panel
COARSE ZERO control to obtlain a zero meter indication.

6. Fine zero the 432A on the most sensitive range, then set the 432A RANGE switc
to 1-mW,

NOTE

Ensurc that DVM input leads are isolated from chassis
ground when performing the next step.

7. Set up the DVM to measure microvolts and connect the positive and negative inp

leads, respectively, to the Voopp #and Vg connectors on the rear panel of the
432A.

8.  Observe the indication on the DVM. If less than 400 microvolts, proceed to the
next step. If 400 microvolts or greater, press and hold the 432A FINE ZERO
switch and adjust the COARSE ZERO control so that the DVM indicates 200
microvolts or less. Then release the FINE ZERO switeh and proceed to the next
step.

9.  Round off the DVM indication to the nearest microvolt and record this value as’

3-8
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Performance Tests

PERFORMANCE TESTS

4.13. POWER REFERENCE LEVEL TEST (cont'd)

10. Set the Power Meter POWER REF switch to ON (in) and record the indications

11.

12.

13.

observed on the DVM as Vl'

Discon}mect the DVM negative input lead from the Vpp connector on the 432A

and reconnect it to 432A chassis ground. Record the new indication observed on

Calculate the power reference oscillator output level (P ) from the following
formula:

~ 2 _y?
=2VC0MP(V1_VO)+VO v,

Pre
4R (CALIBRATION FACTOR)

Where:

Por = power reference oscillator output level
V comp = Previously recorded value

v, = previously recorded value

Vo = previously recorded value

R = previously recorded value

CALIBRATION FACTOR = value for thermistor mount at 50 MHz (traceable to
the National Bureau of Standards)

Verify that the P is within the following limits:

Min. Actual Max.

0.981 mW 1.019 mW

4-9
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Table 4-5. Performance Test Record (1 of 2)

EAR BV AL A

Hewlett-Packard Company Tested By

Model 436A
Power Meter

Serial Number

Results
Para.
No. Test- . ;
Min Actual Max
4-10. ZERO CARRYOVER
10 uW —0.02 uW o 0.02 uW
100 uW —0.2 uW 0.2 yW
1 mW —0.002 mW 0.002 mW
10 mW —0.02 mW S 0.02 mW
100 mW —0.2 mW 0.2 mW
4-11. INSTRUMENTATION ACCURACY
WATT MODE
10 uW 9.95 uW h W 10.05 uW
100 uW 99.5 uW 100.5 uW
1 mW 0.995 mW 1.005 mW
10 mW 9.95 mW 10.05 mWV
100 mW 99.5 mW 100.5 mW
dBm MODE
—20 dBm .—20.02 dBm —19.98 dBm
' —10 dBm —10.02dBm | . | —9.98dBm
0 dBm —0.02 dBm 0.02 dBm
10 dBm 9.98 dBm Yy . 10.02 dBm
20 dBm 19.98 dBm / A 20.02 dBm
dB (REL)MODE
—20 JdBm —0.96 dBm — --10.04 dBm
— 5dBm +4.96 dBm I +5.04 dBm
+10 dBm +19.96 dBm I 20.04 dBm
4-12. CALIBRATION FACTOR .
100 0.991 mW I 1.006 mW
99 1.001 m\vV R 1.016 m\vV
hYEe 1.01.1 m\¥ e 1.026 mW
37 1.025 m\W S 1.0:3%7 m\W
96 1.036 m\V e 1.048 m\V
95 1.017 m\v 1.059 m\W
O.4 1.058 m\W = ~ 1.070 mW
a3 1.069 m\WV - 1.081 m\v

4-10
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Table 4-5. Performance Test Record (2 of 2)

Performance Tests

Para. - Results
No. Test =
Min. Actual Max
4-12. CALIBRATION FACTOR (cont'd)
92 1.081 mW 1.093 mW
91 1.093 mw 1.105 mW
90 1.105 mW 1.117 mW
89 1.118 mW 1.130 m\WV
88 1.130 mw 1.142 mW
87 1.143 mW 1.155 mW
86 1.157 m\v 1.169 m\WV
85 1.170 m\W 1.182 m\V
4-13 POWER REFERENCE
PRF 0.981 m\v 1.019 mW

4-11/4-12
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Adjustments

SECTION V
ADJUSTMENTS

5-1. INTRODUCTION

5.9 This section describes the adjustments which
will return the Power Meter to peak operating
condition after repairs are completed.

5.3. 1f the adjustments are to be considered valid,
the Power Meter must have a half-hour warmup
and the line voltage must be within +5 to —10% of
nominal.

5-4. SAFETY CONSIDERATIONS

5-5. Although this instrument has been designed in
accordance with international safety standards, this
manual éontains information, cautions, and
warnings which must be followed to ensure safe
operation and to retain the instrument in safe
condition (see Sections 11 and 1I). Service and
adjustments should be performed only by qualified
service personnel.

WARNING

Any interruption of the protective
(grounding) conductor (wside or outside
the instrument) or disconnection of the
protective carth terminal is likely to make
the instrument dangerous. Intentional
interruption is prohibited.

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

5.7. Capacitors inside the instrument may still be
charged even if the instrument has been discon-
nected from its source of supply.

5.8, Make sure that only fuses with the required
rated current and of the specified type (normal
blow, time delay, etel) are used for replacement.
The use of repairéd fuses and the shorteircuiting of
fuscholders must be avoided.

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

WARNING

Adjustments described herein are per-
formed with power supplied to the instru-
men! while protective covers are removed.
Energy auvailable at many points may, if
contacted, result in personal injury.

5-10. EQUIPMENT REQUIRED

5.11. The test equipment required for the adjust-
ment procedures is listed in Table 1.2, Recom-
mended Test Equipment. The critical specifications
of substitute test instruments must meet or exceed
the standards listed in the table if the Power Meter
is to meet the standards set forth in Table 1-1,
Specifications.

5.12. FACTORY SELECTED COMPONENTS

5-13. Factory selecled components are indicated
on the schematic and replaceable parts list with an
asterisk immediately following the reference desig-
nator. The nominal value of the component is
listed. Table 5-1 lists the parts by reference
designator and provides an explanation of how the
component is selected, the normal value range, and
a reference to the appropriate service sheet. The
Manual Changes supplement will update any
changes to factory  sclected  component
information.

5.14. ADJUSTMENT LOCATIONS

5.15. The last foldout in this manual contains a
table which cross-references all  pictorial and
schematic locations of the adjustment controls.
The accompanying figure shows the locations of
the adjustable controls, assemblies, and  chassis-
mounted parts.
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ADJUSTMENTS
Table 5-1. Factory Selected Components
Reference Normal Value {Ser
; Selected For A
Designator Range Sh
A2R18 A display readout of 100.0 mW if the Power Meter, after being properly 162K
adjusted, passes all of the Instrumentation Accuracy Tests specified in Section (150K to
IV except for the high range (100 mW/20 dBm) 250K82)
A2R50 Adjust A2R69 FREQ (Frequency Adj) for maximum indication on digital 13.3KQ
readout, then check frequency of 220 MHz Multivibrator. If out of specifica- (10KS2 to
tion (220 1167Hz) select value for A2R50 to produce maximum indication on 17.8KQ)
digital readout while 220 Hz Multivibrator frequency is in specification.
A8BRS A Power Reference Oscillator output of 1 mW if this value falls outside the range 710082 ]
of adjustment available with LEVEL ADJUST potentiometer ABRS (710092 to
750082)
A2VR1,2 Correct accuracy on the 30 mW, and 100 mW ranges when accuracy on the other 2.37V to
ranges is within specifications. 261V
A8VR2, 1) If the reference output power is outside the range of 1.000 1.007 mW be- 5.11V- 1
ABR2 _ tween 0°C and 55°C, and 8259 or
2) if the ABVR2, A8R2 combination is 5.11V -8259, then change the ABVR2, 8.25V-
ABR2 combination to 8.25V-14705). However, if the ABVR2, A8R2 com- 147082
bination is already 8.25V~147082; then a problem exists elsewhere.

5-16. DC OFFSET ADJUSTMENT

REFERENCE: Service Sheet 8.

DESCRIPTION: DC OFF potentiometer A3R2 is adjusted to remove any dc voltage introduced by tl
dc amplifier
RANGE CALIBRATOR POWER METER

AR I‘.ll!

Qo
!i\ o -

POWER METER X J SENSOR
l - .

Figure 5-1. DC Offset Adjustment Setup

EQUIPMENT: Range Calibrator . . . . . | | 1IP11683A

PROCEDURE: 1. Set the Power Meter Switches as follows:
CAL FACTOR < | . . . 100
POWER REF . . . . . | off (out)
MODE. . . . . . . . . WATT
RANGEHOLD . . . . | off touty
LINE . . . .o .. ON(In

5
g
t\d



Model 436A Adjustments

ADJUSTMENTS

- =

5-16. DC OFFSET ADJUSTMENT (cont'd)

2. Set the Range Calibrator switches as follows:

FUNCTION. . . . . . . CALIBRATE
POLARITY. . . . . . . NORMAL
RANGE . . . . . . . . 100mW
LINE . ... .. .. . ON(n)

3. Connect the equipment as shown in Figure 5-1.

4. Verify that the Power Meter autoranges to the 100 mW range, then set the RANGE
HOLD switch to ON (in).

5. Set the Range Calibrator FUNCTION switch to STANDBY.

6. Remove the Power Meter top cover and adjust DC OFF potentiometer A3R2 so
that the digital readout indicates 00.0 with a blinking minus sign.

5-17. AUTO ZERO OFFSET ADJUSTMENT

REFERENCE: Service Sheet 8.

DESCRIPTION: ZERO OFF potentiometer A3R47 is adjusted to remove any dc offset that is intro-
duced when the SENSOR ZERO switch is pressed.

RANGE CALIBRATOR POWER METER
o Yt ¢
l¢ olo,=
! LPOWER METER J SENSOR
>

Figure 5-2. Auto Zero Offset Adjustment Setup

EQUIPMENT: Range Calibrator . . . . . . . HP11683A

PROCEDURE: 1. Set the Power Meter switches as follows:
CAL FACTOR % . . . . . 100
POWER REF . . . . . . off (out)
MODE. . . . . . . . . WATT
RANGE HOLD . . . . . off (out)
LINE . . . . . . . . . ON({in)

2.  Set the Range Calibrator switches as follows:

FUNCTION. . . . . . . STANDBY
POLARITY . . . . . . . NORMAL
LINE . . . . . . . . . ON(@n

3. Conneet the equipment as shown in Figure 5.2,

5-3
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ADJUSTMENTS

5-17. AUTO ZERO OFFSET ADJUSTMENT (cont ‘d)

4. Verify that the Power Meter autoranges to the 10 uW range, and remove the Pow
Meter top cover. .

NOTE

If specified indication cannot be obtained-in next step,
perform DC Spike Balance Adjustment. Then repeat
this procedure.

5.  Press and hold the Power Meter SENSOR ZERO switch and adjust ZERO OFF

potentiometer A3R47 so that the digital readout indicates 0.00 with blinking-
minus sign. ,

5-18. SPIKE BALANCE ADJUSTMENT

REFERENCE: Service Sheets 7 and 8.

DESCRIPTION: A reference signal is applied to the Power Meter from the Range Calibrator to force
the sensor zero circuit to its negative extreme. The SENSOR ZERO switch is then

held pressed while BAL potentiometer A3R65 is adjusted to center the sensor zero
circuit output voltage range.

RANGE CALIBRATOR POWER METER
[ ©lo)-
tOWER METER J SENSOR
>

Figure 5-3. Spike Balance Adjustment Setup
EQUIPMENT: Range Calibrator. . . . . . . HP 11683A

PROCEDURE: 1. Set the Power Meter switches as follows:

CAL FACTOR % . . . . 100
POWER REF . . . . . . off (out):
MODE. . . . . . . . . WATT
RANGE HOLD . . . . . off {out)
LINE . . . . . . . . . ON(n)

2. Set the Range Calibrator switches as follows:

FUNCTION. . . . . . . CALIBRATE
POLARITY . . . . . . . NORMAL
RANGE . . . . . . . . 100 uW
LINE . . . . . . . . . ON (in)

[#1]
da
»
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ADJUSTMENTS

5-18. SPIKE BALANCE ADJUSTMENT (cont’d)

3. Remove the Power Meter top cover and adjust the front-panel CAL ADJ control
so that the digital readout indicates 100.0 gW

4. Press and hold the Power Meter SENSOR ZERO switch and adjust BAL poteni-
ometer A3R65 so that the display readout indicates 60.0 + 0.2 uW.

NOTE

"The Power Meter sensor zero circuit must be
re-zeroed as described in the following steps
before valid power measurements can be made.

5.  Set the Range Calibrator FUNCTION switch to standby. Then press the Power
Meter SENSOR ZERO switch and wait for the digital readout to stabilize.

6.  Release the Power Meter SENSOR ZERO switch and wait for the ZERO lamp to
go out.

5-19. MULTIVIBRATOR ADJUSTMENT
REFERENCE: Service Sheet 7.

DESCRIPTION: FREQ potentiometer A2R69 is adjusted to set the reference frequency of the muiti-
vibrator which drives the phase detector and the FET power sensor.

RANGE POWER l
CALIBRATOR METER TO AZTPS COUNTER

DOy O o OE
lg = jlos-

tOWER METER SENSOR J
- J .

-

Figure 5-4. Multivibrator Adjustment Setup

EQUIPMENT: Range Calibrator . . . . . . . HP11683A

Counter . . . . . . . . . . HP5245lL
PROCEDURE: 1. Set the Power Meter switches as follows:
CAL FACTOR% . . . . . 100
POWER REF . . . . . off (out)
MODE. . . . . . . . . WATT
RANGE HOLD . . . . . off (oul)
LINE . . . . . . . . ON{(in)

5-5
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ADJUSTMENTS

- 5-19. MULTIVIBRATOR ADJUSTMENT (cont'd)

2. Set the Range Calibrator switches as follows:

FUNCTION. . . . . . . CALIBRATE
POLARITY . . . . . . . NORMAL
LINE . .-. . . . . . . ON{(n)

3. Connect the equipment as shown in Figure 5-4.

4. Remove the Power Meter top cover, adjust FREQ potentiometer A2R69 to obta
maximum indication on the digital readout, and verify that the counter indica
2201 16 Hz.

5. Perform the Instrument Accuracy Test described in Section 1V to verify overall
Power Meter accuracy. If all indications are obtained as specified, the adjustmen
- i3 complete. If any indication cannot be obtained as specified, perform the A-D
Converter and Linear Meter Adjustment.

5-20. A-D CONVERTER AND LINEAR METER ADJUSTMENT

REFERENCE: Service Sheets 7 and 8.

DESCRIPTION: The A-D converter circuit is adjusted to obtain the specified digital readout accuracy
: and the meter circuit is adjusted for a corresponding indication.

RANGE
CALIBRATOR POWER METER DIGITAL VOLTMETER
B '—- P PR
A (e
i Jb=——=d
twen METER J SENSOR ' J
— —p—
Figure 5-5. A-D Converter and Linear Meter Adjustment Setup
EQUIPMENT: Range Calibrator . . . . . . . 1P 11683A
Digital Voltmeter (DVM). . . . HP 3190A
PROCEDURE: 1. Set the Power Meter switches as follows:
CALFACTOR % . . . . . 100
POWER REF . . . . . . off (out)
MODE. . . . . . . . . WATT
RANGEHQLD . . . . . offfou))
LINE . . . . . . . . . ONtim)

o
<
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ADJUSTMENTS

5-20. A-D CONVERTER AND LINEAR METER ADJUSTMENT (cont'd)

2.

10.

11.

12.

Set the Range Calibrator switches as follows:

FUNCTION. . . . . . . STANDBY
RANGE . . . . . . . . 1mW
POLARITY . . . . . . . NORMAL
LINE . . . . . . . . . ON({(n)

Connect the equipment as shown in Figure 5-5.
Remove the Power Meter top cover and set the DVM to the 1000 mV range.

Press the Power Meter SENSOR ZERO switch and wait for the display readout to
stabilize. Then release the SENSOR ZERO switch and wait for ZERO led to go
out before proceeding to the next step.

Set the Range Calibrator FUNCTION switch to CALIBRATE and adjust the
Power Meter front-panel CAL ADJ control to obtain a 1.000 Vdc indication on
the DVM.

Adjust the Power Meter LIN potentiometer A3R37 so that the digital readout in-
dicates 1.000 mW.

Set the Power Meter MODE and RANGE HOLD switches to dBm and on (in),
respectively.

NOTE

The next step sets the A-D log threshold. When the speci-
fied indication (—10.00 dBm) is obtained, the digital read-
oul should be just on the verge of blanking, i.e., the readout
may randomly alternete between ~10.00 and UNDER
RANGE, —1.

Set the Range Calibrator RANGE switch to —10 dBm and adjust the power
meter LZR, A3R59. for —10 «Bm. '

Set the Power Meter RANGE HOLD switeh to off (out) and the Range Calibrator
RANGE switch to 1 mW,

Adjust Power Meter LES potentiometer A3RA48 so that, the digital readout indi-
cates —0.00.

Set the Power Meter MODE switeh to WATT and adjust MTR potentiometer
A3R17 so that the pointer is aligned half way between the last two marks on the
meter face,
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5-21. POWER REFERENCE OSCILLATOR FREQUENCY ADJUSTMENT

NOTE

Adjustment of the Power Reference Oscillator fre-
quency may also affect the output level of the
oscillator. Thus after the frequency is adjusted to
50.0 1+ 0.5 MHz, the output level should be checked
as described in Section IV. A procedure for adjust-
ing the output to the specified level is provided in
the next paragraph. —

REFERENCE: Service Shicet 14.

DESCRIPTION: Variable inductor A8L1 is adjusted to set the power reference oscillator output fre-
quency to 50.0 £ 0.5 MHz,

EQUIPMENT: Counter

PROCEDURE: 1.

%

o

" POWER METER ’ COUNTER

©Goo o6 atu

B e

POWER
REF
QUTPUT

—.

Figure 5-6. Power Reference Oscillator Frequency Adjustment Setup

HP 5245L

Set the Power Meter LINE switch to ON (in) and the POWER REF switch to off

Set up the counter Lo measure frequency and connect the equipment as shown i
Figure 5-6.

Set the Power Meter POWER REF switch to ON (in) and observe the indication
on the counter. If itis 50.0 4 0.5 MHz, no adjustment of the power reference
oscillator frequency is necessary. If it is not within these limits, adjust the powe
refercnee oscillator frequency as deseribed in steps 4 through 9.

Remove the Power Meter top cover.
}

z CAUTION

Take care not to ground the 115V or =15V inputs to the
power reference oseillator when performing the following
sleps  Grounding cither of these inputs eould damage the
power reference oscillator, and/or the power supply.

Grasp the power reference oscillator assembly firmly, and remove the four screw
which secure it to the Power Meter chassis,

H5-8
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ADJUSTMENTS-

5-21. POWER REFERENCE OSCILLATOR FREQUENCY ADJUSTMENT (cont'd)
6. Tilt the power reference oscillator assembly to gain access to the circuit board
underncath the metal cover, and adjust A8L1 to obtain a 50.00 2 0.5 MHz indi-
cation on the counter.

7. Reposition the power reference oscillator on the Power Meter chassis but do not
replace the mounting screws.

8. Observe the indication on the counter. If itis 50.0 2 0.5 MHz, the adjustment
procedure is complete. If it is not within these limits, repeat steps 6 and 7 except
offset the power reference oscillator frequency as required to obtain a 50.0 *

0.5 MHz indication on the counter when the power reference oscillator assembly
is repositioned on the Power Meter chassis.

9. Replace the four screws which secure the power reference oscillator to the Power
Meter chassis. ’

5-22. POWER REFERENCE OSCILLATOR LEVEL ADJUSTMENT

REFERENCE: Service Sheet 14.

DESCRIPTION: The power reference oscillator output is factory-adjusted to 1 mW 1 0.7% using a special
measurement system accurate to 0.5% (traceable to the National Bureau of Standards)
and allowing for a 0.2% transfer error. To ensure maximum accuracy in readjusting the
power reference oscillator, the following procedure provides step-by-step instructions
for using specified Hewlett-Packard instruments of known capability. If equivalent in-
struments are used, signal acquisition criteria may vary and reference should be made
to the manufacturer’s guidelines for operating the equipment.

NOTE

The Power Meter may be returned to the nearest 1P
office to have the power reference oscillator checked
and/or adjusted. Refer to Section 11, PACKAGING,

POWER METER ; 4328 ——— DIGITAL VOLTMETER
v |
—— L COMP
lo__* g~

POWER REF THERMISTOR ;;—-]
OUTPUT MOUNT Al

Figure 5-7. Power Retference Oscillator Level Adjustment Setup

EQUIPNMENT: Power Meter . 0 . . L 0 L L HP132A
Thermistor Mount . . . . . . HP I73A-175H
Digital Voltmeter (DVMY. . . HP 3990A

5-Y
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2 POWER REFERENCE OSCILLATOR LEVEL ADJUSTMENT (cont'd)

OCEDURE:

1.

10.

11.

12,

13.

Set up the DVM to measure resistance and connect the DVM between the VR g con-
nector on the rear panel of the 432A and pin 1 on the thermistor mount end of the
432A interconnect cable.

Round off the DVM indication to two decimal places and record this value as the in-
ternal bridge resistance (R) of the 432A (approximately 200 ohms).

Connect the 432A to the Power Meter as shown in Figure 5-7. -

Set the Power Meter LINE switch to ON (in) and the POWER REF switch to off (out).

Then wait thirty minutes for the 432A thermistor mount to stabilize before proceed-
ing to the next step.

Set the 432A RANGE switéh to COARSE ZERO and adjust the front-panel COARSE
ZERO control to obtain a zero meter indication.

Fine zero the 432A on the most sensitive range, then set the 432A RANGE switch to
1 mW.

NOTE

Ensure that the DVM input leads are isolated from chassis
ground when performing the next step. ’

Set up the DVM to measure microvolts and connect the positive and negative inputs

leads, respectively, to the VCOMP and VRF connectors on the rear panel of the
432A.

Observe the indication on the DVM. If less than 400 microvolts, proceed to the next
step. 1f 400 microvolts or greater, press and hold the 432A FINE ZERO switch and
adjust the COARSE ZERO control so that the DVM indicates 200 microvolts or less.
Then release the FINE ZERO switch and proceed to the next step.

Round off the DVM indication to the nearest microvolt and record this value as VO.

Disconnect the DVM negative input Jead from the Vprp connector-on the 432A and
reconnect it to chassis ground.

Set the Power Meter POWER REF switch to ON (in) and record the indication ob-
served on the DVM as VCOMP .

Disconnect the DVM negative input lead from chassis ground and reconnect it to the
VRF connector on the rear panel of the 432A. The DVM is not set up to measure

V4 which represents the power reference oscillator output level.

Calculate the value of V4 vqual to 1 milliwatt from the following equation:

-10
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5.22. POWER REFERENCE OSCILLATOR LEVEL ADJUSTMENT (cont’d)

V, = Vg = Veoup~ V(Voopp ) — (107*) (4R) (EFFECTIVE EFFICIENCY)

where:
Vg = previously recorded value
7 = 3 .
Veome previously recorded value

107 =1 milliwalt
R = previously recorded value

EFFECTIVE EFFICIENCY = value for thermistor mount at 50 MHz (traceable to the
National Bureau of Standards).

14. Remove the Power Meter top cover and adjust LEVEL ADJUST potentiometer
AS8R4 so that the DVM indicates the calculated value of Vy.

TYPICAL
CALCULATIONS: 1. ACCURACY:

DVM Measurements: (Veome) 10.018%
(HP 3490A —90 days, 23°C +5°C) (V, —Vy) +0.023% -
(R) 10.03%

Math Assumptions : 10.01%

EFFECTIVE EFFICIENCY CAL (NBS): +0.5%

MISMATCH UNCERTAINTY :

(Source & Mount SWR £.1.05) +0.1%
< 10.7%

o

MATH ASSUMPTIONS:

- 7?7 7
, 2VCOMP (VI V()) +V 0 \"I
Pre =

(41R) (EFFECTIVE EFFICIENCY)

Assume: V2 — V7=V, =V, i
- v e-vZ?aoy V72
(V, = Vo) ==V 742V, =V,

.. . 2 2
Want: Vn \"

error = (V.7 42V, Voo N7 vV y=—2V,7 +2V, V, =2V, (V,— V)

if 2\"0(\"1-*\'01 < 2V G (v, V) eV < Veomp - t1vor is neghpable,

\ ~ lvolts. If Vi, - 100 pV erroris- 0.017%,

!
COMY

tvpically N can be set 1o 50 p N\,




Adjustments ' . Model 436A

ADJUSTMENTS

5-22. POWER REFERENCE OSCILLATOR LEVEL ADJUSTMENT (cont'd)

TYPICAL 3. Derivation of Formula for V1 - VO
CALCULATIONS

\ 2 2
(cont’d) b ) 2V comp (v, — VO) + Vo - V1

Re (4R) (EFFECTIVE EFFICIENCY)

Desired Ppp =1 mW = 107

— 2 _y2 —
107 = 2Veome (Vi ~ V) Ve Y

(4R) (EFFECTIVE EFFICIENCY)
Let (4R) (EFFECTIVE EFFICIENCY) (10™) =K
Substitute — (V, ~ V0 )2 for V02 " Vf (see Math Assumptions under Accurac)
Then 0= (V, — Vy)2 =2V oup (V; = Vo) +K

=) \\ W 2 _
or Vi = V5 = Veowe (Veome)” — K

po1]
0

—

1<



Model 116834 “\\

1. GENERAL INFORMATION

2. This operaling and service manual contains
information pertaining to incoming inspection,
operation, performance tests, adjusiments, and
service for the HP Model 11683A Range
Calibrator. '

3. Equipment recommended for use in perform-
ance tests, adjustments, and service to the 11683A
is listed in Table 2. Test equipment which meets or
exceeds the critical specifications of Table 2 must
be used for calibration if the 11683A is expected
1o conform to the published specifications.

4. The 11683A and all supplied accessories are

shown in Figure 1. The published specifications are
listed in Table 1.

5. Instruments Covered by Manual

6. This instrument has a two-part serial number.
The first four digits and the letter comprise the
serial number prefix. The last five digits form the
sequential suffix that is unique to each instrument.
The contents of this manual apply directly to
instruments having the same serial number pre-
fix(es) as listed under SERIAL NUMBERS on the
title page.
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7. An instrument manufactured after the printing
of this manual may have a serial prefix that is not
listed on the title page. This unlisted serial prefix
indicates that the instrument is different from
those documented in this manual. The manual for
this instrument is supplied with a yellow Manual
Changes supplement that contains “change inform-
ation” that documents the differences.

8. In addition to change information, the supple-
ment may contain information for correcting
errors in the manual. To keep this manual as
current and accurate as possible, Hewlett-Packard
recommends that you periodically request the
latest Manual Changes supplement. The supple-
ment for this manual is keyed to this manual’s
print date and part number, both of which appear
on the title page. Complimentary copies of the
supplement are available from Hewlett-Packard.

9. For information concerning a serial number
prefix not listed on the title page or in the Manual
Changes supplement, contact your nearest Hewlett-
Packard office.

10. Description

11. The 11683A Range Calibrator is used to verify
proper operation of compatible Power Meters such

Table 2. Recommended Test Equipment

Instrument Critical Specifications Model Use*
Digital Readout: 5 digits % HP 3450B P,A,T
Volimeter DC Measurements Option 002

Ranges: 100 mV to 100 V full-scale !
Accuracy: * 0.02%
Resistance Measurements
(four-wire measurement capability)
Ranges: 100 2 to 10 kQ full-scale
Sensitivity: 1 mQ
Accuracy: * 0.02%
Oscilloscope Vertical Amplifier HP 180C/ AT
Bandwidth: DC to 5 MHz 18014/
Deflection Factor: 1821A
50 mV/division minimum
Attenuator Accuracy: = 2%
Time Base
Time Span/division: 1 ms to 1 s
Time base accuracy: * 3%
Four-Wire Cable Recommended Length: 5 feet maximum (see Figure 2) P

*P = performance; A = adjustment; T = troubleshooting

B G TP
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s the HP Model 435A. The Power Meter’s range-
-range accuracy and proper auto-zero operation
an be easily verified. The 11683A can supply a
1ll-scale test signal 1o the Power Meter for each
ange Switch setting.

2. When set to CALIBRATE, the FUNCTION
witch applies a dc voltage to the Power Meter; the
1put is grounded in STANDBY. The POLARITY
witch increases ease of testing and adjusting the
ower Meter auto-zero feedback circuit.

BNC

DUAL
CONNECTOR BANANA
(MIALE) PLUG
1
N I .
4 1 : >
! 1
\ ! .
—t >
DUAL
BANANA
PLUG
RN
1 7
1
]
1 N
7/
po———————— 5 FEET MAXIMUM ——-I

Figure 2. Four-Wire Cable

13. INSTALLATION
14. Initial Inspection

15. Inspect the shipping container for damage. 1f
the shipping container or packing material is
damaged it should be kept until the conients of the
shipment have been checked mechanically and
electrically. If there is mechanical damage or if the
instrument does not pass the performance tests,
notify the nearest Hewlett-Packard office. Keep
the damaged shipping materials (if any) for the
carrier and a Hewlett-Packard representative to
inspect. The HP office will arrange for repair or
replacement without waiting for claim settlement.

16. Power Requirements

17. The 11683A Range Calibrator requires a
power source with an outpul of 100, 120, 220, or
240 Vac +5% —10%, 48 to 440 Hz single phase.
Power consumption is less than 10 VA,

Model 11683A

18. Line Voltage Selection

19. Figure 3 provides instructjon for line voltage
and fuse selection. The Line Voltage Selection
Card and fuse are factory installed for 120 Vac’
operation.

20. Power Cable

21. In accordance with international safety stand-
ards, this instrument is equipped with a three-wire
power cable. When connected to an appropriate ac
power receptacle, this cable grounds the instru-
ment cabinet. The type of power cable plug
shipped with each instrument depends on the
country of destination. Refer to Figure 4 for the
part numbers of the power cable plugs available.

WARNING

The protection provided by grounding
the instrument cabinet may be lost if
any power cable other than the three-
pronged type supplied is used to couple
the ac line voltage to the instrument.

22. Interconnections

23. Refer to the Power Meter’s operating and
service manual for hookup instructions.

24. Operating Environment

25. The Operating environment should be within
the following limitations:

Temperature . . . . ...%....... 0to 55°C
Humidity . ... ... ...... < 95% relative
Altitude . . . ... ... .. ... < 15,000 feet

26. Bench Operation

27. The instrument is equipped with plastic feet
and a tilt stand for use on a bench.

28. Rack Mounting

29. The instrument can be rack mounted by using
an adapter frame. The adapter frame is a rack
frame that accepts several combinations of sub-
modular units. For additional information, address
inquiries to your nearest Hewlett-Packard office.

30. Storage and Shipment

31. The instrument should be stored in a clean,
dry environment. The following environmental
limitations apply to both storage and'shipment:

Temperature . . . . ... ... —40 10 +75°C
Bumidity . ... ......... < 95% relative
Altitude . . . . ..o oo < 25,000 feet
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PC BOARD, A4P1 HP 5020-8157

SELECTION OF OPERATING VOLTAGE
1. Open cover door and rotate fuse-pull to left.

2. Select operating voltage by orienting PC board
to position desired voltage on top-left side,
Push board firmly into module slot.

3. Rotate fuse-pull back into normal position
and re-insert fuse in holders, using caution to
select correct fuse value,

Figure 3. Line Voltage Selection

32. Original Packaging. Containers and materials
identical to those used in factory packaging are
available through Hewlett-Packard offices. If the
instrument is being returned to Hewlett-Packard
for servicing, attach a tag indicating the type of
service required, return address, model number,

£120-1351

8120-1369 £120-1689

Figure 4. Power Cable HP Part Num bers
Versus Mains Plugs Available

and full serial number. Also, mark the container
FRAGILE to assure careful handling. In any
correspondence, refer to the instrument by model
number and full serial number.

33. Other Packaging. The following general in-
structions should be used for re-packaging with
commercially available materials:

a. Wrap the instrument in heavy paper or
plastic. (If shipping to a Hewlett-Packard office or
service center, attach a tag indicating the type of
service required, return address, model number,
and full serial number.)

b. Usea strong shipping container.

¢. Use enough shock-absorbing material (3-
to 4-inch layer) around all sides of the instrument
to provide a firm cushion and prevent movement

inside the container. Protect the control panel with
cardboard.

d. Seal the shipping container securely.

e. Mark the shipping container FRAGILE to
assure careful handling.




34. OPERATING AND MAINTENANCE
INSTRUCTIONS

35. Operation of the controls of the 11683A is
explained in Figure 6; Figure 7 provides operating
and hookup instructions with a compatible Power

Meter.

36. Maintenance by the operator consists of
changing the fuse (refer to Figure 3), and LINE

switch lamp replacement (refer to Figure 5).

Model 11683A

MP37, KNURLED NUT, HP 0590-0923

@\P . HP 2140-0244

GUIDE
MP38

PUSHBUTTON, PLASTIC LENS
HP 3101-0559

POWER LAMP REPLACEMENT

1. Remove lens by pulling straight out.
2. Replace lamp.
3. To replace lens, align guide with nolch

in receptacle. Push straight in,

Figure 5. Line Switch Lamp Replacement
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FRONT AND REAR PANEL FEATURES

1

11683 A RANGE CALIBRATOR

HEWLETT-PACKARD

RANGE

£ |

FUNCTION
CALIBRATE

POLARITY
NORMAL
.

LINE Switch. Controls primary power. llluminated
when instrument is ON.

RANGE Switch. Equivalent to compatible Power
Meter's Range Switch; produces a full scale Power

_ Meter reading when 11683A and Power Meter Range

switches are set to same scale.

FUNCTION Switch. When the switch is set to
CALIBRATE an output dependent on the RANGE
switch setting is coupled to the Power Meter. In

STANDBY mode the output is grounded.

POWER METER Connector. Connects the output to,

and control signals from, compatible Power Meter via
Power Sensor Cable.

POLARITY Switch. An upscale reading is obtained
on the Power Meter when the switch is sel to
NORMAL. The REVERSE setting produces a down-
scale reading.

G

@ © e 0 00

~ LINE V2I10%
48 440~

GC RLVERENCE
outPn

D.C. REFERENCE OUTPUT Connector. DC refer-
ence voliage output from RANGE Switch. Load
resistance must be = 100 MQ for proper operation of
the 11683A.

Power Module Ascembly.

Receptacle. Couples transformer primary to line
voltage via power cable,

Line Voltage Selection Card. Matches transformer
primary to line voltage. Refer to Figure 3.

Fuse. A 1/8 A fuse is used at 100/120 Vac; 1/16 A
fuse at 220/240 Vac.

’
Fuse Pull Handle. Mechanical interlock; fuse must be

removed before extraction of Line Voltage Selection
Card.

Window. Safety interlock; fuse cannot be removed
while power cable is coupled to Power Module
Receptacle.

Figure 6. Front and Rear Panel Controls, Connectors, and Indicators

P S SRS AN
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Mode] 11683A

OPERATING INSTRUCTIONS

11683A

DIGITAL VOLTMETER
‘ ==l
POWER oo |9}
METER INPUT
<) RECORDER OUTPUT )

TURN ON

a.

Verify that the power transformer primary of the
11683A is matched to the line voltage. See
Figure 3.

\

Check the fuse, contained in the Power Module
Assembly, for the correct rating. The voltage and
amperage are shown on the rear panel. If
necessary, change the fuse. See Figure 3. . .

Connect the equipment together as shown above.

Connect the Power Cable to the power outlet
and Power Module receplacles, Press the LINE
switch and release. The switch should remain in,
the lamp within the plastic lens should be
illuminated, and the cursor on the curved porlion
of the switch should indicate ON,

POWER METER PERFORMANCE TEST AND
ADJUSTMENTS

e.

Refer to the Power Meter manual for Perform-
ance Test and Adjustment Procedures,

POWER METER TROUBLESHOOTING

f.

The 11683A may be used as a test signal source
which is capab)e’of a full scale meter reading in
any range. The POLARITY swilch increases the
ease of Auto-Zero circuit troubleshooting, and
the 11683A may be substituted for the Power
Sensor in order to isolate a malfunction to the
Power Meter/Power Sensor Cable or the Power
Sensor. Troubleshooting information is found in
Section VIII of the Power Meter Operating and

Service Manual. :

Figure 7. 116834 Opcrating Instructions
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37. RANGE SWITCH PERFORMANCE TEST

38. The range-to-range accuracy of the 11683A

Range Switch is checked 1o ensure a full-scale

meter reading will be obtained when the 11683A -

and Power Meter Range Switches are set to the
same scale.

30, Description, Voltage and resistance measure-

ments are made at the rear panel output jack. -

Vollage measurementis are made on the higher
ranges. Because precise low vollage measurements
are more difficult to make, resistance measure-
ments are made at the lower RANGE switch
setiings. To achieve the needed accuracy, the
four-wire resistance measurement technique is
used.

o2 A
DIGITAL VOLIMETER %%
== DS e YT
& =0 fe) q

INPUT
x Y

4-WIRE CABLE /:

1)1683A

4 &

© [+

DC
REFERENCE ™ Wy

\ ouTPUT

Figure 8. Range Switch Performance Test Setup

P TR LI T LT TaTT — —_ -
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40. Equipment. Recommended equipment for per-
forming these tests and adjustments are a digital
voltmeter, HP 3450B (with option 002), and a
4-wire cable for performing the resistance measure-
ments (refer to Table 2).

NOTE

The 4-wire cable must connect directly
to the 11683A. Do not use connectors
or adaptors because their series resis-
tance will reduce measurement accuracy.

41. Procedure.

a. Set the 11683A controls as follows:

RANGE ... .............. 100 mW
FUNCTION ... .......... STANDBY
POLARITY . ... .......... NORMAL

b. Set the DVM controls so measurements of up
to +20 Vdc may be made. All measurements are to
be 5-digit resolution.

c. Connect the equipment together as shown in
Figure 8. -

d. Set the 11683A FUNCTION control to CALI-
BRATE. On the table, record the dc voltage
measured in each RANGE from 100 mW to 300
uW. If the voltage measured at the 1 mW range is
beyond the limits shown on the table, when this
procedure is cqmpleted, perform the Potver Supply
Adjustments. Calculate and record the ratio of the
voltages using the formula shown in the table
below. g

Range DVM Reading Ratio (V100 mw / Vrange)
Min. Actual Min. Actual Max.
100 mW Pt fe g ———— 1.0000 —_————
30 mW - N A 3.3457 KA 3.3604 -
10 mW - Lo fl . 10.768 10.815
3mWwW Looe .- - i 34.394 . 34.545
1 mW 143.00mVdc 147.00mVdc 108.76 109.23
300 W 343.95 345.45




the 11683A FUNCTION switch to
BY. \Set {he DVM controls to measuré
e, :

cure the resistance at each RANGE setting
)0 10 3 pW 1o 5-digit resolution and record
{ing on the table below. Verify that each
falls within the limits shown.

DVM Reading (Ohms)
e
o iin. Actual Max.
)
uW 31433 31571
uW 995.90 1000.2 ¥
pW 315.14 316.52
uW 99.749 100.18 M
uW 31.580 31.718

any of the voltage ratio’s or resistance
gs are incorrect, refer to the troubleshooting
wation.

DJUSTMENTS
ower Supply Adjustment

“he dc output of the 11683A is set to a
rjed level to ensure Power Meter full-scale
ction occurs when the RANGE controls of the
rator and Power Meter are set to the same

Description. The 11683A RANGE switch is
o thel mWs g-gle and the dcwoltagg_ at the rear
1} D.C. REFERENCE OUTPUT is set to a
ified level.

Equipment. The HP Model 3450B is the
mmended Digital Voltmeter used to setl the
er supply vollage. A DVM that meets or
~ds the critical specifications of Table 2 may
ubstituted.

Frocedure.

1. Connect the 11683A rear panel DC RE-
FERENCE OUTPUT to the DVM INPUT.

2. Set the DVM controls provide 5-digit
resolution at 145 mVdc.

7

3. Remove the 11683A top cover.

4. Adjust A2R1 for a DVM reading of
145.00 ¢ 2.00 mVdc.

-—

Model 11683A.

48. FET BALANCE ADJUSTMENT

49. The sampling gate balance is affected by the
relative positions of the wires in the Power Sensor
which connect to pins Gand H of connector A3J1.
One wire is black and white, and the other is
brown and white. Once positioned, care must be
used not to displace these wires.

NOTE

This procedure normally will have to be
performed only when the U1 assembly is
replaced or if the white/black or white/
brown wires which connect A341 to
A3J1 are moved since their relative posi-
tion is critical.

50. Equipment. The HP Model 180C/1801A/
1821A is the recommended oscilloscope for use in
the balance adjustment. An oscilloscope that meets
or exceeds the critical specifications for Table 2
may be substituted.

51. Procedure

a. Remove the A3 Assembly (refer to the
paragraph Disassembly of the A3 Sampling Gate
assembly, under the heading Repair). Reinstall the
LINE and A1 RANGE switch in the front panel
before proceeding.

0SCILLOSCOPE
POVER METER —.——_-3"
Loy 2 RSCNTET O!." °
: | <
. : . Y o
7 - °0 ®O®
o® ° ©
- C o
l VEFRTICAL
wPUT
— 116834 ~
A3 ASSY
NOTE
CONNECT GROUND WIRE FRON
11653A CHASSIS TO A3 ASSY CHASSIS.

Figure 9. FET Balance Adjustment Sctup
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b. Connect the equipment as shown in Fig-
ure 9. The oscilloscope probe will be coupled to
A4TP4 in the HP 435A Power Meter or A2TPAC
in the 436 A Power Meter.

c. Set the 11683A FUNCTION switch to
STANDBY; the Power Meter RANGE switch to
3 uW.

d. Press the Power Meter ZERO switch while

monitoring the Oscilloscope for the switching
transient (spike) waveform. Adjust the position
of the black/white and brown/white wires until the
amplitude is less than 1.0 Vp-p.

NOTE

The Power Meter ZERQO Switch must be-:
pressed for the duration of this adjust-
ment procedure.

52. REPLACEABLE PARTS

53. Table 3 lists all replaceable parts in reference
designator order. Table 4 contains the names and

addresses that correspond to manufacturer’s code
numbers,

54. Replaceable Parts List

55. Table 3 is the list of replaceable parts and is
organized as follows:

a. Electrical Assemblies and their compo-
_nents in alphanumerical order by reference
designation.

b. Chassis-mounted parts in alpha-numerical
order by reference designation.
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¢. Miscellaneous parts.
d. Ilustrated parts breakdowns.

The information given for each part consists of the
following:

a. The Hewlett-Packard part number.

b. The total quantity (Qty) in the in-
strument.

c. The description of the part.

d. A typical manufacturer of the part in a
five-digit code.

e. The manufacturer’s number for the part.

The total quantity for each part is given only once
-- at the first appearance of the part number in the
list.

56. Ordering Information

57. To order a part listed in the replaceable parts
table, quote the Hewlett-Packard part number,
indicate the quantity required, and address the
order to the nearest Hewlett-Packard office.

58. To order a parl that is not listed in the
replaceable parts table, include the instrument
model numbeY, instrument serial number, the
description and function of the part, and the
number of parts required. Address the order to the
nearest Hewlett-Packard office.
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Table 3. Replaceable Parts
ferenc HP Part s Mfr
- e Oty Description Mfr Part Number
signation Number Code
1148360008 1 RUNGE SA1TCR ABBEVELY (SEE ¥PE) HY1Y] 11483260008
) 62110870 3 RESISTOR 196X (1% 0258 P TC804ei0 0312¢ (Ege1/8aDei8EdaB
2 0t11e0872 1 RESISTOR 383,3K ,1X ,C25% Pwn TCe0ee10 0312¢ fapa3/EaDededI2eB
3 0110872 1 RESIRTCR 868,8% (1% ,062x" PN TCx0¢-10 (31314 EP20
& 02110373 H SERIATOR 136,8K (1% ,025% Pnw TCeCesil 0312C 10023/8=De)3GE2B
] 0811-0874 1 RESIATOR 26,88K 1% ,025% Paw 1Cs0¢s10 o332¢ 1o ) /EaDezbBE B
6 081100578 i SESITOR 7,380K 1% (0250 Bak TCx0es10 [33¥14 1age1/8-073060
? 011e0870 { REBIBTION 2,207K ,1X (025K PrA 1C80¢e30 0332C §ap=3/2=D"220708
] ct31e0878 s RESISION 6B7,7 1% 025k Pwn TCwlesll p312¢C $uQes/E-DdR1RTe8
9 021400879 1 BEBISTOR 26,8 1% ,025n Pan TCs0eci0 0312¢ 1op=§/tedopibRbeB
10 08110877 1 REEIBTOR 68,38 ,1% ,023% PAW TCu0er10 (33814 1get/tedetlUILeE
3% ot11=3218 1 REDIDTOR 31,62 ,1X (D2%A Pax TLulecil t266M 1ag¥elsbte3iRe2eB
1 31003281 1 8+11CHIROTARY 2 BECTION,10 PDSITION 785D 1=5980.83030}
1168360003 1 POWER SUPPLY ABBEMBLY 28680 1168360001 -
3 018001481 1 C4PALITCRLFXD SQUPT8-108 SOVDC AL 0620J 1065066080002
4] c160e2208 1 CAPACITCRSFXD 300PF «~8% 300VDL ~ICA0¢T0 20480 p140-2206
4 J 180300199 a DicotePaR RECT 400V 750¥A Dedl 2036 sRjISLed
cR2 18030189 DICCE~PAR KECT 40OV 750VA DOedd 02036 aE335eted
cr3 14010189 CICOEeFNR RECT 60OV 1504 DCedd 02036 8RyISEea
chs 19040139 DICCLePAR RECT 400V 75CVi D081 02036 sR1I%L.0
L3 2100-1708 i Ep81STCR-TANR 500 10X C TCP-2DJ 1-TRN 73138 62420%=8
R2 teet.3633 1 REAIATDR 28,7 11 ,325h F 1Ca04e100 (311% prESSel/esTC-28RTeF
’3 peeta1181 { AEgINTCR 2,87k 1% ,125n F TCs0ee100 t3298 Ll i/teT0agET ar
RO ces8e3180 1 RESISTCR 2,37k X (125h F TLwleet00 63248 Ceci/E=T0°2371F
31 110500588 1 Sx1TCKaTCL BUBMIN BPDT N3 ,C24 20VAL/DC c21%8 92¢i~AVES W/TRRIADED BUSKING
(BEL VP&, FPE)
1H 310100883 H BnlTCHsTEL BUBMIN BPDY N8 ,025 20¥4C/DC t2368 Tigiebvased
(8EE MPO, »P8)
J0| 10200196 1 it 723 v RGLIR t2216 TzaMC
] 1162360003 1 SLWPLING TATE sBREVBLY H T 17¢€3-60003 -
14} t1e0a2387 [} CePACITOE=PETMRY 10COPF oBO #20% SO0V 28480 0140-2357
3 12533228 1 COMNELTOR $2ePIN F CIRC sUDID t5e73 [YPA L3 TS 1
(SEE 43%P4) .
Ivey 06700338 3 CorPOUNTIMUT LOCKING 2e4e0 ceyte0Ed
v ct16-000¢ g S{tInevilW (oB0 ,312-I0elG 22 DEG zece0 05 e=0000
3vey 3300436 1 Eetfradk] #D CAP Co20 ,E-IN=LG $37-300 280 303C-0838 .
Ivha 128833¢3 1 ALYSCONVAICICR VOUNTING HY 1zese33el
(udltt o1T# £3JY)
21l {eelet2as 1 EPEING-CPESN L SRE-IN-DD ,IRE=IV-LC 33T YL tegtel226
3] Ie30-0422 [ SLEERCBXT ®D C&P CebD ,1RE-IN=LD 28u80 AcyCe08E2
 3wey ptetietol? 2 1=1ELD 2080 peokisC 0002
214d.] ceetied ol ? izt ZRERBD olsli=2004Y
STTT B t56tet 93 1 cLeve 2L8E0 €0uco520
43vP10 toL0.4800 i BLOCK 28220 €0gtatbu0
yvryy 11683000003 1 PANEL, TPROAT, BUB 2E4ED 13¢83-00003
STgE] 11823.20803 1 INSBILL, TROAY 28580 11pEle20003 -
dyueyy 1ie83-gL008 1 ENCBILL, TEED=TROU 28060 11, B3-70004
LyVPLE 1108320008 1 tufLl, PLOEYIC H 1 1168320008
LT} tecz.1210 1 EEslatca 198 33 ,08n F Y(aCeol0O e32%8 L3a1/2=1Co 105G
[3TY ctelsettrl? ! scasD ASMEWELY, POmEP BENEOR FREED o8uie-e0Cid
43008 218C-2519 ? CAFsCITERFXD #7UFes2bx 6VDL T4 [CHN 1GeDuTeXpC0ENRY
§303C2 rleCe0308 [ CavagiICR-FED JCOPF ecjO3 JOCVDE HO 1) C1ptee3ts
[SYR]4] cietes3te CasaLITEE-P XD 11CPF 4ol 100VDC HIT) piplecdCe
(31314 eiatectel 1 CAPSCITCE-FID 3 JUreoitx 18VDL TA cetel ST AR 14
4331C8 tietedlCa 1 CavagitCEFID LUF <o3tx 300VEC LER 2ELR0 01pC=308e
1383C8 ciete3te 1 C4PaC]ICE-FAD ,01UF eo20% 100vDC CER HI 0lele3tT0
43410 cietetdo C4RACITCO-TXD 1CCPF +o30y J0OVDC 2ELED 014Cet30h
[RY¥I4] c1edet3oh CabaCitCeTID JOLPF a-1C3 10LYDL 28eL0 t1C=t300
(S Y354 c1EC2518 CaCACITCF-FaD aTUfes2lt 200 T4 0L20d 19eDETeR0COENER]Y
s31C80 piete2348 1 Ca®4C1TCEF3D 100UTeo20% «vDC T4 ce20d 16eB1CTRETOLNED

+
See introduction to this section for ordering information
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Table 3. Replaceable Parts

HP Part

Reference Q ; Descrioti Mér
N . escription Mfr Part Number
Designzation Number ty P Code
434104 18800610 1 TRENBISTORISET NPN 2820 1850el030
iyagmg £49L-3280 1 REEISTIOR £¢6K 1% L1258 F TCeCe=100 01606 (44
AYILIRY 0eo8-3248 1 PE8ILT0F 3,16K §X 08K F Y{s0¢e100 03268 t3a1/8=TCe314iel
LYL§R3 cLoLat224 1 REEI8IOE 316 1% ,08m F TCe0es100 03298 C3.1/8eT0e316ReG
[3YILY] 089E.7236 1 REBILIOK 1K 1% ,065a F TCoD¢e100 03248 €3.1/EeTCain0iat
34iRTY 08313210 1 REeIsTOR 31,6 5% 05K Fan TCoeS08C¢-252 D286k 140%1/20=31R6a)
[STSUT) 18130060 1 1t, Ns2y08 ’ 28ue0 187340060
MISCELLENEOUS PARTS
0590.1000 ) TREEADED INSERTeAUT 0e80 ,06eLG $3Y 20480 0540e3040
50408338 1 SaCER 20080 S0p0-6%38
Ag 0960.044)3 1 PORER MDDULE ABSEMBLY 28680 094000683
bedy 0360-083a 8 | TEpvINaL 28480 03400834
beJ2 0360=0534 TERVINAL 28680 034000534
4e23 03600834 YEEVINAL 28680 0360=0514
duJa 036c-0%148 TeRvINAL 28580 | 0360-0%3¢
HYRL S 036000814 TERMINAL 20480 0360+0534
hede ¢34600518 TERWINAYL 8680 034000818
LYF) A £3¢0a0810 TeevinaL 28480 03e0e0%4¢
heJge 036000810 TeruINAL 22480 034000584
$QTES €020-2322 1 LINE VOLYACE SELECTION CARD 26420 502008122
CHABBIE PARTS
D8y 2140.024a 3 LAMPLELOK 41K §35/3C8VDE 1,244 Te2-BULS 20680 216000268
. (PAKT CF 231)
4 21100027 1 FURE ,352%4 2%0V ADRVLBLD 3,25X,25 UL IEC ouv0C 319,128
. (FOR 3007320 vaC CPESATION) N
X} 21100011 1 FuUSE 0824 250V NDRVLELD §,25X,2% UL JEC [T} 114 312,062
(FOR 2207280 vaC CPERATION)
J1 12500083 1 CONKELTCR=RY BNC FEV BGLe~DLE~FR §0.0KM 0331r HLXLESP I T )
(BEE MPB)
vey t36C=1160 1 TEEMINEL=BLDR LUG PLe¥TC FOR=#3/2e3CR 764853 72¢=.380K :
vr2 03702388 1 KNCBEABEBAR/BKT §/2 JGK ,25e]NaID 28480 pIzCe2lne
wry ¢5920082 1 NUTe8HVETaS €o32eTwWD ,TehD BTL ouLg 2w CeeC20-632248
“rg £29C.0788 2 NUTeXARLESR 1/6240eTnD ,078-1heTHK (37T vODEL Neld
(USED »JTR 4281 4ND 4222) .
(111 21000034 2 WAERERaLK INTL T 3/5 IN ,377-1Ne1D 28580 21900016
ey 2180-0087 2 WAGRERALK INTL T 1/6 IN ,2%¢=INe1D 76186 191608 .
(2] 23e0-0313 1 SLALReVACH 6032 ,2%-INal'E PAN-KEePD2] 26480 | 234000313
veg Z950.0043 2 NUTorEYeOBL-CHAY 3/8e32eT8D ,09&eINaTHK 28580 268020043
(UBED WITH a3 aND J1) R
(41 20¢C.0082 2 NUTehEYoDBLeloAY 1/8e8C-TpD ,062+INaTHK 28D 206000082
K [USED wITR 2283 a\D 2282}
¥rie 11623-00004 1 SutsORY, P .C, BDRD 20480 11¢83-00008
veil 11s83=00008 1 Seslcl¥, TEANSFOR“ER MOUNTING 20580 1168300008
[IRY] 0e90.0923 1 NUT=KNRLEoR 1/2032-THD ,3125+INeTHK 28480 0S¢0 0923
. (PaRY OF 813
Mry3 310100888 ] CsFePE YPL We=1TEy 2315-24GC 90 DEC TO 20680 31030559
(PARY OF 81)
L3 ¢3¢2-0063 [ TERYINALeCRIMP COISCFEY €,060T48 LFEIY §2201624019
’2 c362-0063 TEFYINEL=LRIYP COIST-FEV 0,006T4B LTI 122=0152=039
3 03e2-004) TERYINLL-CRIVP CDIBLeFEM 0,066-T48 93kee 1290392=C10
ra a3p2.0083 YeewINLLelR]IYP CTISZFEr D, 040148 s108e 122+0192«C19
rs t3e2-00¢3 TERVINALOCRIVP CTINCCFEM 0,00E-748 Qjete 122-0392-019
v c3e2-004) TERVINLLeLRIVP COISCaPEY 0,0CE~148 LTI Y 123-0182-039
L&) t3e2-0083 TEEvINLLLRIMP COJOLLFEM 0,04¢E-128 LY 1 19 1220892219
re t3e2-054) TEFMINLLeLRIVP CDIBCFEY 0,0080748 Y1 122°0192-010
ny 67870680 1 REEIETLA S¢,2K 1% L1258 F T(eleeyno 03258 Coal/BeT0eSbi2eF
(P2RY OF »2)
[ 3] 31031300 1 EnITCHoPP DPCTeDE SLYNG 30,54 250VAC cicow €3,672800320/741%
(PLET OF W2 INCL D83 ,ve312,¥P13),
T S1cCer882 3 TRINSISFVERIPONER ¥Cal 00 W2 28630 QaygCe08%2
3! $120-1378 [ CepLl $28Y 18486 3eCADLY J0KeJY 220D Y e12¢-3378
®2 118830008 ) PRIVARY FORLE CABLE 2eute 1166360004
(INCLUDES Fy asD 81)

See introduction to this section for ordering information




12 Model 11683A
Table 3. Replaceable Parts
tem"” . Mfr
HP Part Number | Ot Description Mfr Part Number
imber Y P Code
@ 2360-0182 2 SCREW: FLAT HD POZI DR 6-32 x 0.312" 00000 OBD
@ 5060-8553 2 COVER ASSY: TOP, 5 x 8 28480 5060-8553
@ 11683-00001 1 PANEL: REAR ' 28480 11683-00001
@ 5060-0247 2 FRAME ASSY 28480 5060-0247
3 2360-0180 8 SCREW:FLAT HD POZI DR 6-32 x 0.188" LG 00000 OBD
3 5000-8766 2 COVER: SIDE3x 8 28480 5000-8766
3 5000-8569 1 COVER: BOTTOM, 5 x 8 28480 5000-8569
3 5040-0700 2 HINGE T ] 28480 5040-0700
3 11683-00002 1 PANEL: FRONT 28480 11683-00002
D 5060-0727 2 FOOT ASSY 28480 5060-0727
D 1490-0031 1 STAND: TILT 28480 1490-0031

, Figure 10. Cabinet Parts Exploded View
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Table 3. Replaceable Parts

Reference HP Part
Designation Number

Mir

Qty Description Code

Mfr Part Number

A3MPT A3MP14

- A3MP10

A3NPI4
Figure 11. A3 Assembly Exploded View
l |
Table 6-4. Code List of Manufactures
Mfr | .
Manufacturer Name Address Zip Code
Code )
dinow ILLUMINATED POODUCTYS INC ANERE ]V s
01606 ] SLLEN-2F2DLEY (O YILmAUREE »1
[RIN .1 «C) PYRDFILV COoeP AaIPPLNY W) crepy
02036 ~DYOOOLA SE~ICONDULTOR PRODUCTYS P-CER]X 124 .
0F21€ ['wELVIN ELECTIEIC CO VAN NUYS cs
02236 FAI1RPCmILD SEMICONDUCTDR DIV ¥OUNTAIN VIER 4
02348 1 € £5D & COVPONENTS INC WATEETDAN MA
02ee EDI8ON ELEY DIV NCGF2usEDISON VINCHESTER N
t2eet “EELO/ELECTRS [GRP VINERAL wELLS X
o312t | vitsCeCww cobp €L VONTE [
tl2ok | CCENING CLLSS wCRXS (EREDFORD) RE4DFORD P
033rF SPECIALTY CONMECTYDR (D INC 18D)aN2PDLIS N
284680 =F CIV 00 L{O&EPCRSTE PeLD 4LYD ca
0tzol EPEALVE ELECTIRIC €O NDATH LELMS i
73132 BECAYEN INSTEUMENTS INC =ELI®OT DIV FULLERTON cs Q2ede
cLy0C LITIELFUSE InC CES PLEINES MY
T81e0 TLLINCTS YOOL aDRxd INC SWEisERROOF ELGIN IL 3
Clpam TISMES&vAN PRODUCTS INC CLEVELSND (L]
RALTY ] ZIEEIIx MEG CO vT x1SCO NY 1158¢
ALY LY vALLO “FG LD INC €=3C260 1L 34314
eS168 4LC0 ELECTRONIE PEODUCTYS INC LenRENCE “a [ PR Y3}
[2 1R AVPREADL EE(ES DIV OF BPUNKER-EAVD SEDLCVIEN n
0eSeC SIFwEAS CORP COVYPRNENTS CRDUP ODTISOLLE el
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. SERVICE

. Service Information is composed of Répair,
nciples of Operation, and Troubleshooting, fol-
ved by the assembly and component locations
igrams  (Figure 13 and 15) and schematic
igrams (Figures 14 and 16).

. Test equipment that meets or exceeds the
tical specifications of Table 2 may be used in
1ce of the recommended lest instruments.

WARNING

The service information is ofien used
with power supplied and protective
covers removed from the instrument.
Energy available at many points may, if
contacted, result in personal injury or
death.

. Repair

. The repair information includes instructions
¥ removing and installing the A3 Sampling Gate
ssembly, and proper installation of the A3A1l
yard.

. Disassembly of A3 Sampling Gate Assembly.
r steps 1 through 3 see Figure 11. Refer to
gure 10 steps 4 through 8.
‘\
a. Remove the {op, bottom, and side covers
the 11683A.

b. Remove the right-sideframe which is
jacent to A2 and A3 assemblies after removing
e 6-32 x 1/4”’° flat head machine screws.

¢. Remove the RANGE switch knob after
osening the socket sel screws. Remove the 3/8-32
7/16” hex nut from the RANGE switch; remove
e RANGE SWITCH.

d. Remove ithe 1/2-32 knurled nut on the
NE switch and lift the A3 Assembly, which is
tached only by the orange wire, from the 11683A
assis,

e. To remove the A3 Assembly plastic cov-
s, insert the blade of a screwdriver inlo the seam
1 each side of the bulkhead feedthrough. Genlly
vist until the covers snap aparl. Remove the
wvers and the magnetic shields.

Model 11683A

f.  Remove the two 0-80 x 0.312” flat-héad
machine screws which attach the sub-panel to the
upper chassis.

g. Remove the two 0-80 x 0.188” socket cap

screws which secure the feedthrough endbell to the

upper chassis. Loosen the lower cap screws and
remove the upper chassis.

h. To reassemble the A3 Assembly follow
the preceeding instructions in reverse order.

65. A3A1 Assembly Installation. The relative posi-
tion of the installed circuit board and some
components on the board are critical for proper
operation.

a. Place the circuit board in the correct
position and insert four 0-80 x 0.188” socket cap
screws,

b. Center the circuit board so there is equal
air gap between each side and the chassis. Tighten
the cap screws.

66. Principles of Operation

67. The principles of operation are intended to
give the user a basic understanding of circuit
operation and is, therefore, the most important
troubleshooting zid available.

68. Power Supply., The A4 Power Module As-

sembly contains the Line Voltage Selector Card

which matches the line voltage to power trans-

former primary. A line filter reduces line surge and
iransients.

The A2 Power Supply Assembly contains a bridge
rectifier A2CR1-4, filter capacitor A2C1, a pack-
aged voltage regulator circuit A2U1, and its as-
sociated components.

Within the IC package is a reference voltage
generator, an operationa amplifier, regulator dri-
ver, series regulator, and current limiting tran-
sistors. The reference vollage output, pin 4, is
coupled to the non-inverling operational amplifier
input, pin 3. The amplifier ouiput drives the
regulalor driver and series regulator transistors and
the regulated output is coupled from the emitter,
through the current sense resistor A2R2, to the
POLARITY switch A2S1. A2R3, R1, and R4 form|

Mg
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a voliage divider throﬁgh which the feedback bias
is coupled to A2U1 pin 2, the inverting input.

If the current flow through A2R2 exceeds 20 mA,
the current limiting transistor is turmed-on and the
drive voltage to the regulator driver is reduced
which drops the regulated voltage toward zero.

A2C2 provides high frequency rolloff which re-
duces the feedback loop tehdency to support
spurious oscillations.

69. A1 Range Switch Assembly. The Range switch
is a voltage divider which changes the output
voltage by a factor of apprommately\/— 0 for each
sequencial range change.

70. A3 Sampling Gate Assembly. The dc input
from the Range Switch assembly is divided by one
thousand and is coupled to the A3A1U1 Sampling
Gate circuit. A 220 Hz squarewave drive signal
from the Power Meter is coupled to the FET gates.
When A3A1U1Q1 is conducting, the dec input is
coupled to the Input Amplifier A3A1Q1. When
A3A1U1AZ2 is conducting, the input to the ampli-
fier is essentially ground. The signal coupled to the
Input Amplifier is 220 Hz ac, with the amphtude
directly proportional to the dc input level.

The Input Amplifier and the first amplifier in the
Power Meter are the component parts of a Hybrid
Operational Amplifier. The Amplifier, which hasa
gain of approximately 730, is shown in Figure 12.

71. Troubleshooting

72. The Troubleshooting information is intended
to supplement the principles of operation and
schematics. This information should reduce trou-
bleshooting time and increase the ease of solving
problems that do not have obvious answers.

73. Power Supplies. If the output noise level has
increased and the dc voltage at A2U1 pin 8 has
decreased slightly, one of the bridge rectifier
diodes or A2C1 may be defective,

If the output vollage has decreased, 0.6 Vdc
measured across A2R2 indicates the current limiter
is operating.

Measure the voltage on A2U1 pins 2 and 3. If the
voltage difference is >10 mVdc, verify that the

Page 15
RANGE
—— CAUERA'IOR—\"—-———— POWER MIT[R —————————
|
Fetavoe
I
SAMPLED | + h
AC INPYU1 ™
20M2 [
|
|
|
| outPuT
!
|
|
L6 ]
1 | SHAPING
NETWORK 2.
: — |
1000 1.
- -12vde
POWLR SENSOR CABLE

Figure 12. Hybrid Operational Amplifier

regulated output has correctly followed the change
in input levels. The regulated outpul’s relative
change from normal should follow the non-
inverting input change and be opposite to the
inverting input change. If the preceeding statement
is not true, the integrated circuit is probably
defective, otherwise, the problem is probably with
the associated components of A2U1.

74. A1 Range Switch Assembly. Voltages and/or,
resistance measusements, taken while performing
the Range Switch Performance Test, may be out of
the specified tolerances. This may be due to a
definite change-in-resistance of one of the resistors
mounted on the switch, high resistance contacts on -~
the FUNCTION or RANGE switches, or a soldered
connection which exhibits high resistance.

75. A3 Sampling Gate Assembly. The inputto the
A3 assembly is normally +15.8 mVdc with the
RANGE switch set to a 100 mW,

NOTE

The following instructions apply after
the A3A1 Circuit Board Assembly has
been exposed. Refer to Disassembly of
A3 Sampling Gate Assembly.

The multivibrator drive from the Power Meter to
the FET Sampling Gate circuit mmay be checked on
pins 4 or 6 of Ul. This drive voltage is a 220 Hz
square wave whose most positive Jevel is
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+0.05 Vdc with the most negative level >9V
1egative.

st cases it may be assumed that the opera-
amplifier, made up of the Input Amplifier
he first amplifier in the Power Meter, is
ing correctly if the dc voltage found on the
cover of A3A1Q1 is—70 230 mVdc.

ET’s in A3A1U1 may be checked by the fol-
g procedure:

. Disconnect the cables from the 11683A.

>. Remove the upper chassis from the A3
bly. (Refer to disassembly procedures.)

>.  Measure the resistance between pins 1 and
the A3A1U1l. The resistance should be 15
- ohms. The same resistance should be found
en pins 8 and 9 of A3A1UL.

T A T e

Model 11863A

d. Short pins 4, 6, and 9 of A3A1UL. While
the pins are shorted, measure the resistance be-
tween pins 2 and 3, and between pins 3 and 8, of
A3A1Ul. The resistance should be less than
40 ohms.

e. Set a power supply to 10 Vdc.

f. Connect the positive side of the power
source to A3J1 pin E signal ground. Connect the
negative power supply lead to pins 4 and 6 of
A3A1U1.

g. Measure the resistance between pins 2 and
3 of ASA1U1. Also measure the resistance between
pins 3 and 8 of A3A1Ul. In both cases, the resis-
tance should be several hundred times the resistance
found in step d.
1If A3A1U1 is replaced it is recommended that the
FET BALANCE ADJUSTMENT be performed to
ensure the 11683A is operating at maximum
capability.
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ASSEMBLY AND COMPONENT LOCATIONS

TOP VIEW

A2R2 AZR4 A2C2 A2R3 A2R1 MPID A

2C1 A2CR4 A2CR1 A2CR3 A2CR2

J1

RIGHT SIDE VIEW

A1 ASSY

A2 ASSY V-1 sk SH L SMPYY

i

A3 ASSY

A4 ASSY

Figure 13. 11683A Assembly and Component Locations
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A3 ASSEMBLY COMPONENT LOCATIONS

A3

e - Ull;
A3MPS
A3MP10

A3R1

A3C1

A3 ASSEMBLY TOP VIEW

A3MP11

A3A1 BOARD BOTTOM VIEW

NOTE: A3 COMPONENT REFERENCE DESIGNA—-
TIONS ARE PRECEDED BY “A3",/ALL
OTHER CCMPONENTS ARE PART OF THE

A3A1 BOARD.

%  WHEN THE A3A1 ASSEMBLY IS REPLACED
THE BEROWN WIRE MUST BE ADDED BE-
TWEEN GUARD AND SIGNAL GROUND.

Figure 15. A3 Assembly Component Locations
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Example of interfacing to 280 MPU

O
b H —Rs
g
A H elect, OEV
Dy - —aN S Qb
® u',C - ), D> QE
o ol L >y ) | vow
(LCD-%)
10RQ M 1
b H 4R ,
WAl )z AW
A DB.
lob,
VV

{77@ 3060 LCD MODULE (HD44780 1ihi CONTROLER) 43 iussans bilas

ua'mgmmx-"wgﬂ

T\/\
10M |
1t = E
) nRE |
g L LeM +
wR Sl (IR (LCp-1)
RAREN .
s, . T 7
80+ l ‘
ALE s Q RS
™ e F LT (14LS74)
A Rp
AD, ' ‘ I l ‘ | IAD. D’B.
AI’) < > DB,

RS

Exsmple of connection with LCM belng used 23 & part of memories on the determined address.




Ase s, Lew |
A cs, PA, RS CDM. ~ e
K cs, coM,,
Ay RS, FAs L Connected
to LCD
HDesBOO As RS, Pae g HDssreo . o
il o Hbsae sEC,~ |
vMA SEC
ol ) S . -
PBy~FB, DBy ~DB,
DBy~Db, J Dy~Us
* Fig. 4 Exampls of Interfacs to HD68BO0 using PIA (HD68B21)
Connecting directly to the 8 bit MPU bus line .
——
LCM
VMA con, 1o
" E ~COM, ¢ f——riee X
P A L/ MDse18 0
A RS {Connected
HDss 0O e . . - 10 LCD
Y B
Y A s :ga 49
-s .
D, ~Dy ,“ DB, ~DB, N
& e [ |
Examp'le of interfacing to the HD6805
LCM
(] 18
Ay ~Ay 7 DBy~DB, Eg(h)‘;l“ Py~
0 HDes 780 Connected
HDes 03 Ce E to LCD
.0
(o RS SEG, eyl
\ ~SEG.e
C, R w
Example of interfacing to the HDE301
LCM
Pae RS CON, ie
Py Row ~COM, o [
F Py 1 %
HDss28 0 Connected
HDes o1 . to LCD
P..-: P i DBy ~DB, .0
SEG, |—ptw
~SEGqe

!
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*No effect

Code Eaecution teme | Execution (imﬂ
tastruction Descriprion {when l:u " {wrhen fonc o
‘ RS Imw 08?7 jose |08s (D64 {083 {082 |OBY | DBO 2'!;2:' ‘ﬂ lg%;n;p
' | Ciears al) display snd returng the
Ciear dnoley I ] l [ [} [ ] [} [ (o] 4] 1 ©urs07 10 the homa position B2~ 184 mi 1201~ a9 my
| (Address 0),
i
Returnt the cursor 10 the home posi-
tion (Adderwss O}, Alio rerurns the
Returnhome | 0 O 0 o Jo |o |o |o 1 ¢ | oiolay being shifted 10 the original 404> 1.6ms 120 41 ~ 48 ma
positan, DO RAM contents remain
unthanged,
Sets the curor move direction end .
JF h I .
ST e fo o Lo o fo o [ fuo s e e |,
during dets write and resd.,
Se1s ON/OFF of oil display (D},
Oty ON/ g o fo {olo o] lolcle |om ONIOFF {C}, snd blink of 0 120
OFF control A Tursor position characier ¢B). -
Movet the cursor end shetts the
i Cursor ang o |o ! o o o [ |siciam | * | displey without changing DD RAM €0 4t 120 4n
, Gty shilt ' contents
i
Sats interiace date length (DL}
Functionset | 0 [} (4] o 1 oL N F % > fwmber of dupley tines {L] snd 40 120 pe
, tharecrer font {F),
‘{2
m Ser £C Ran Set1 the CG RAM sddrens. CG RAM
0 0 [} 1 AcG Gata is sent end received sfrer this 20 us 120 48
sodren. I setting.
S )
T !
i Sets the DD RAM sddrass. DD RAM
snooRam | Apo date is 1901 and received slier this 0 120 g
aadren ! i
5, : setteng.
‘ .
Aesd buty H . Reeds Bury tieg (BF) -r?d.ulhq
tiog & scioress o ;1 | 8F AC intecnal operstion is being performed Tus T
5 ' ond resds addreis counter contents.
Write dowa '
10 CG o 1o Write Dota :::' o 10D RAK or €5 40 4 120 ;1
. DO ARAM H
1 Resd cata L
X ; t0 CG or 1 1 Resd Deta :.A.: cate trom DD .RA“ o £6 40 us 120 42
: DDRAM b )
1
;; . 1D = 1: incrament (41} 1/D = O: Decrement {—1) OD RAM: Ohiptey aste RAM Execution time changes when
: ! S =1 Accompenies display shift. CG RAM; Charscter generator RAM froquency chenges, .
| SIC =1: Displayshifi SIC =0: Cursor move Ace: TG RAM sddress {Exomple)
! RIL = 1: Shits 10 the right. ADD: DD AAM sadress ¥rnen fogc i 270 kHz:
RIL =0'  Shift 10 tha left. Corresponds 10 eursor
! DL *1: Bbwy DL =0: ¢ bin adoran, 250
[ n : N st 2t N =0 tine AC: Address covnter used for | 40 ¥t = S0 " P
1 F =1: Sx10dons F +0:5x7dous both of DD snd CG RAN
: BF e t: tniernslty operating address,
L 8F =0: Canscoept nitruction !
[2

\

Notes 1. Applied to models driven by 1/8 duty or 1/11 duty.
2. Applisd to models driven by 1/16 duty.
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RELIABILITYZCONDITIONS ¢

LCD MODULE (Consumer Type)

Itern

H:gn Temperature Operation

Lov. Temperature Operation
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Conditions
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JRRFRRRORORORE R Rk kkx INTERNAL RAM $¥k ¥ xxksakxkkhk

DATA_BUF EQU
ADDR_BUF EQU
ORG_VAL EQU
OFFSET EQU

TFH
7EH
7DH

TCH

sRERRERRRRRRRERRRRk ADDRESS BIT #kkkkkkkkkankkkhkk

STATUS_ERR EQU

7FH

sakkkkrkrxsrars INSTALLATION PROGRAM *kkkskkkkk sk

ORG

LJMP

ORG
START: MOV
MOV
MOV
LOOP1 : MOV
LOOP2: MOVX
DJUNZ

DJNZ

MOV
MOV
MOV
LOOP3: MOV

OO0CH

START

0100H

A, #8BH ; INITIAL for 7 segment -
DETR,#2003H ; ~reading from 436A (Pb-Pc)
R7,#30H ; & control front pannel(Pa-1)
R6, #0FFH |

@DPTR, A ,

R6,LO0P2

R7,L0O0P1

A,#82H ; INITIAL for -

DPTR, #4003H ;_Pa = data LCD.

R7,#30H ; Pb = keyboard input (6 bit)

R6, #OFFH 7 Pc-1

LCD. controller



LOOP4 :

MOVX:
DJNZ
DJNZ
MOV
MOV
MOV
MOVX

LCALL

@DPTR, A ; Pc-h = divider module BCD. ctri
R6,LOOP4

R7,LOOP3

P1,#00H

A, #OFOH

DPTR, #4002H

@DPTR, A

INT_LCD

JEERERERRKERLRRAR MAIN PROGRAM ** %k kkkikktkkks

MAIN:

MAINT:

MAINZ2:

MAIN3:

MoV

MOV

ACALL

MOV

ACALL
MOV
ACALL
DUNZ
MOV
ACALL
MOV
ACALL
DJUNZ

DJUNZ

MOV
ACALL

MOV

R1,%07H
DPTR, #TABLE? ;display “WELL COME TO
WR_DIS ;TO MICROWAVE RTAF.PMEL. "
A, #08H

CTR_DIS

R5, #03H ;off display

DELAY

R5,MAIN2

A, #OCH

CTR_DIS

R5,#03H ;on display

DELAY

R5,MAIN3

R1,MAIN1

DPTR, #TABLE2

WR 'DIS

L}

R5,#10H ;hold on member

N



MAIN4: ACALL

DJUNZ
MAINS: ACALL
MOV
ACALL
MOV
ACALL
MAING: MOV
MOVX
MOV
JNB
MOV
ACALL
MOV
ACALL
INC
MOV
ACALL
MOV
MAINT: MOVX
ANL
CJUNE
SJMP

MAINS: JNB

DELAY

R5,MAIN4

CLR_DIS
DPTR, #TABLE3
WR_DIS
A, #OFH

CTR_DIS

DPTR, #4001H
A,@DPTR

20H, A
O0H,MAINS
A,#0CH
CTR_DIS
DATA_BUF , #46H
VRITE
ADDR_BUF
DATA_BUF , #31H
WRITE

DFTR, #4001H
A,@PTR
A,#01H

A, #0TH, AUTO_RUN
MAIN7

02H,MAING

JHEARE Rk rxtx STEP BY STEP TEST #¥kkkkxkk sk

;check key F1,F2

;auto run (F1)



STEP:

STEP1:

STEP2:

~-STEP3:

MOV

ACALL

MOV

ACALL

INC

MOV

ACALL

MOV

MOVX

ANL

CJNE

SJMP

-ACALL

MOV

ACALL

MOV

ACALL

MOV

MOVX

MOV

JNB

MOV
ACALL
MOV
ACALL

INC

A, #0CH ; (F2)
CTR_DIS
DATA;BUF,#46H
WRITE
ADDR_BUF
DATA_BUF , #32H
WRITE

DPTR, #4001H
A,@DPTR

A, #04H
A,#04H,STEP2

STEP1

CLR_DIS
DPTR,#TABLE16
WR_DIS
A, #0FH

CTR_DIS

DPTR, #4001H
A,@DPTR
20H,A

O1H,STEPS

A,#0CH ;F3
CTR_DIS

DATA_BUF , #46H

WRITE

ADDR_BUF

;check key F3,F4

T—



STEP4:

STEP5S:

STEP_INS:

STEP_INS{:

STEP_INS2:

STEP_ZERO:

MoV

DATA_BUF, #33H

ACALL  WRITE

"MOV DPTR, #4001H
MOVX A,@DﬁTR

ANL A, #02H

CUNE  A,#02H,STEP_ZERO
SIMP  STEP4

JNB O5H,STEP3

MOV A, #0CH

ACALL  CTR_DIS

MOV DATA_BUF, #46H
ACALL  WRITE

INC  ADDR_BUF

MOV DATA_BUF , #34H
ACALL  WRITE

MOV DPTR, #4001H
MOVX  A,@DPTR

ANL A, #20H

CINE  A,#20H,STEP_INS2
SUMP  STEP_INS1

ACALL  INS_T

AJMP  MAINS

ACALL  ZERO_T ;

; (F4)



AJMP

MAINS

skkkkRERRIRRRRR AUTO RUN TEST ***¥¥xkkddkkrkskkk

AUTO_RUN:

AUTO_RUN1:

AUTO_RUN1_1:

ACALL
ACALL
MOV
MOV
MOVX
MOV
ACALL
MOV
MOVX

ANL

MOVX

MOV
MOV
MOVX
MOV
JINB

DJNZ

MOV
MOV
MOVX
MOV

JB

ZERO T :stepi test (zero carryover)
INS_T :step2 test (ins. acc. test)
DPTR, #2000H

A, #00H

@DPTR, A

DPTR,#TABLE15 ;Thank yoy

WR_DIS

DPTR, #4002H

A,@DPTR

A, #0FH

A, #OFOH ;1 mW (O dBm)

@DPTR, A

R5, #OFFH

DPTR, #4001H

A;@DPTR ;check key enter
20H, A

04H, AUTO_RUN1

R5, AUTO_RUN1

R5,#0FFH

DPTR, #4001H

A,@DPTR ;check key enter
20H,A

04H, AUTO_RUN1_1



DINZ  R5,AUTO_RUN1_1

AJMP MAINS

sREkRxkxkkrkrxx SUBROUTINE PROGRAM * ¥k kikskkkkkkk

ZERO T: MOV A, #OCH
ACALL CTR_DIS
ACALL CLR_DIS ;show “please wait” in zero test
MOV DPTR, #TABLE4
ACALL WR_DIS
MOV A, #0FH ;test step 1
ACALL CTR_DIS
MOV DPTR, #2000H
MOV A,#01H .;Sensor zero sw

MOVX @DPTR, A

MOV R5, #20H ytime adjust for sensor zero-
ZERO_Tt: ACALL  DELAY ;switch is pressed

DJUNZ R5,ZERO_T1

MoV A, #00H

MOVX @DPTR, A

MOV DPTR, #2001H ;read until zero lamp 1it

MOV R7,#05H

ZERO_T2: MOV R6, #OFFH
ZERO_T3: MOV R5, #0FFH
ZERO_T4: MOVX A,@DPTR ;test from sensor zero sw

CLR C ' :



SUBB A,#03H

JNC ZERO_ERR : ;if error value go zero_error
DJNZ R5,ZERO_T4

DJUNZ R6,ZERO_T3

DJNZ R7,ZERO_T2

;——— no error after sensor zero —-—
ZERO_NO_ERR: MOV ORG_VAL,#70H ;select range scan **xxxxkxxex(1)
MOV OFFSET, #20H
ACALL NO_ERR ;test step 2

JNB STATUS_ERR, ZERO_ERR8

ACALL  CLR_DIS

MOV DPTR, #TABLES ;show error of 4-11/9

ACALL  WR_DIS ’
ZERO_NO_ERR1: MOV A, #08H

ACALL  CTR_DIS

MOV R7,#50H ;adjust blink off
ZERO_NO_ERR2: MOV R6, #OFFH

ZERO_NO_ERRS3; MOV DPTR,#4001H

MOVX A,@DPTR ;check key enter
MOV 20H,A
JB 04H,ZERO_NO_ERR7

DJNZ R6,ZERO_NO_ERR3

DJNZ R7,ZERO_NO_ERR2

MOV A, #0CH

ACALL CTR_DIS

MOV R7,#02H ;adjust blink on

ZERO_NO_ERR4: MOV R6,#0COH



ZERO_NO_ERR5: MOV

ZERO_NO_ERR6: MOV

MOVX
MoV
JB
DJUNZ
DJINZ
DJUNZ

SJMP

ZERO_NO_ERR7:  AJMP

ZERO_ERR:

ZERO_ERR1:

ZERO_ERR2:

ZERO_ERR3:

ACALL
MOV
ACALL
MOV
MOV
MOVX
MOV
ACALL
MOV
MOV
MOV
MOVX
MOV
JB
DJINZ
DJINZ

MOV

R5,#0FFH

DPTR, #4001H
A,@DPTR

20H,A

04H, ZERO_NO_ERR7
R5,ZERO_NO_ERR6
R6,ZERO_NO_ERRS
R7,ZERO_NO_ERR4
ZERO_NO_ERR1

ZERO_T

s—— error after sensor zero ——-

CLR_DIS
DPTR, #TABLE7
WR_DIS

DPTR, #2000H
A,#01H
@DPTR, A
A,#08H
CTR_DIS
R7,#50H

R6, #0FFH
DPTR, #4001H
A,@DPTR
20H, A
04H,ZERO_ERR7
R6,ZERO_ERR3
R7,ZERO_ERR2

A, #0CH

;check key enter

;error from stepl test

;value (>+3),(<-3)

;adjust blink off

:check key enter



ZERO_ERR4:
ZERO_ERRS:

ZERO_ERRG:

ZERO_ERRT:

ZERO_ERRS:

ZERO_ERRS:

INS_T:

AGALL CTR_DIS

MOV R7,#02H

MOV R6, #0COH
MoV R5, #OFFH
MOV DPTR, #4001H
MOVX  A,@DPTR

MOV 20H,A

JB O4H,ZERO_ERR7'
DINZ  R5,ZERO_ERR6
DJNZ  R6,ZERO_ERR5
DJNZ  R7,ZERO_ERR4
SJMP  ZERO_ERR{
AUMP  ZERO_T
ACALL  CLR_DIS

MOV A, #OCH
ACALL CTR DIS

MOV DPTR, #TABLE9
ACALL  WR_DIS

MOV R5, #10H
ACALL  DELAY

DJNZ  R5,ZERO_ERR9
RET

MOV A, #OCH

ACALL  CTR_DIS
ACALL  CLR_DIS

MOV DPTR, #TABLES
ACALL  WR_DIS

;adjust blink on

;:check key enter

;show “please wait” in ins. test



MOV A, #OFH ;test step 1
ACALL CTR_DIS

MOV DPTR, #2000H

MOV A,#O01H ;Sensor zero sw

MOVX @DPTR,A

MOV R5;#20H ;time adjust for sensor zero-
NS _Ti: ACALL  DELAY ;switch is pressed

DJNZ R5,INS_T1

MOV A, #00H

MOVX @DPTR,A

MOV DPTR, #2001H ;read until zero lamp 1it

MOV R7,#05H

INS_T2: MOV R6,#0FFH

[NS_T3: MOV R5, #OFFH

[NS_T4: MOVX A,@DPTR ;test from sensor zero sw
CLR c

SuBB A, #03H
JC INS_T5 :if error value go zero_error
AJMP INS_ERR
INS_T5: DJNZ R5,INS_T4
DJUNZ R6,INS_T3

DJINZ R7,INS_T2

;—— no error after sensor zero —-

INS_NO_ERR: MOV DPTR, #2000H

MOV A, #08H

MOVX @DPTR, A



INS_NO_ERR1:

INS_NO_ERR1_1:

INS_NO_ERR2:

ACALL
MOV
MOVX
ANL
ORL
MOVX
ACALL
MOV

ACALL

MOV
MOV
MOVX
MOV
JNB

DJUNZ

MOV
MOV
MOVX
MOV
JB

DJNZ

ACALL

MoV

ACALL

MOV
MOV

WAIT

DPTR, #4002H
A,@DPTR

A, #OFH

A, #50H
@DPTR, A
CLR_DIS
DPTR,#TABLE10

WR_DIS

R5,#0FFH
DPTR, #4001H
A,@DPTR

20H,A

04H, INS_NO_ERR1

R5, INS_NO_ERR1

R5,#0FFH
DPTR, #4001H
A,@DPTR

20H,A

04H, INS_NO_ERR1_1

R5,INS_NO_ERR1_1

CLR_DIS
DPTR, #TABLE5

WR_DIS

ORG_VAL, #30H

OFFSET, #20H

;1 mW range

;cal adj

;check key enter

;check key enter

JRERERRRERRSE (2)



ACALL  CHK5_ERR

JB STATUS_ERR, INS_NO_ERR2_1 ; complete
MoV DPTR, #4002H

MOVX A,@DPTR

ANL A,#OFH

ORL A, #OFOH

MOVX @DPTR, A

AJMP INS_NO_ERR7

MOV DPTR, #4002H
MOVX A,@DPTR
ANL A,#0FH

ORL A, #OFOH

MOVX @DPTR, A

NS_NO_ERR2_1: ACALL CLR_DIS serror
MOV DPTR,#TABLE11 ;show adjust A3R37
ACALL WR_DIS
MOV DPTR, #2000H
MOV A,#08H
MOVX @DPTR, A
MOV, DPTR, #4002H
MOVX A,@DPTR
ANL A, #0FH
ORL A, #50H ;1 mW

MOVX @DPTR, A

MOV R5, #OFFH

[NS_NO_ERRS: MOV DPTR, #4001H



INS_NO_ERRS3_1:

INS_NO_ERR4:

MOVX
MOV
JNB

DJNZ

MOV
MOV
MOVX
MOV
JB

DJUNZ

MOV
ACALL
MOV
MOV
MOVX
MoV

MOVX

MOVX

MOV
MOV
MOVX
MOV
JNB

DJUNZ

A,@DPTR
20H,A
04H,INS_NO_ERR3

R5, INS_NO_ERR3

R5,#0FFH

DPTR, #4001H
A,@DPTR

20H,A

04H, INS_NO_ERR3_1

R5, INS_NO_ERR3_1

DPTR,#TABLE12
WR_DIS

DPTR, #2000H
A, #00H
@DPTR, A

DPTR, #4002H
A,@DPTR

A, #OFH

A, #30H

@DPTR, A

R5, #0FFH

DPTR, #4001H
A,@DPTR

20H,A

O4H, INS_NO_ERR4

R5, INS_NO_ERR4

;check key enter

;check key enter

;adjust A3RSS

;100 uW (~10 dBm)

;check key enter

16



NS_NO_ERR4_1:

INS_NO_ERRS:

INS_NO_ERR5_1:

MOV

MOV

MOVX

MOV

JB

DJUNZ

MOV
MOV
MOVX
MOV
ACALL
MOV

MOVX

ORL

MOVX

MOV
MOV
MOVX
MOV
JNB

DJNZ

MOV
MOV
MOVX

MoV

RS, #OFFH

DPTR, #4001H
A,@DPTR

20H,A

04H, INS_NO_ERR4_1

R5, INS_NO_ERR4_1

DPTR, #2000H
A, #00H
@DPTR,A
DPTR,#TABLE13
WR_DIS

DPTR, #4002H
A,eDPTR

A, #0FH

A, #50H

@DPTR, A

R5, #0FFH

DPTR, #4001H
A,@DPTR

20H,A

04H, INS_NO_ERRS
R5, INS_NO_ERRS
R5,#0FFH

DPTR, #4001H
A,@DPTR

20H,A

15

;check key enter

;adjust A3R48 —

:1 mw (O dBm)

:check key enter

;check key enter



NS_NO_ERR6:

INS_NO_ERR6_1:

INS_NO_ERR7:

JB

DJNZ

MOV
MOV
MOVX
MOV
ACALL
MOV
MOVX
ANL
ORL

MOVX

MOV
MOV
MOVX
MOV
JNB

DJUNZ

MOV
MOV

MOVX

JB

DJUNZ

AJMP

ACALL

04H, INS_NO_ERR5_1

R5, INS_NO_ERRS_1

DPTR, #2000H
A, #08H
@DPTR, A
DPTR,#TABLE14
WR_DIS

DPTR, #4002H
A,@DPTR

A, #OFH

A, #50H

@DPTR,A

R5, #0FFH

DPTR, #4001H
A,@DPTR

20H,A

04H, INS_NO_ERR6

R5, INS_NO_ERR6E

R5,#0FFH -

DPTR, #4001H
A,@DPTR

20H,A

04H, INS_NO_ERR6_1
R5, INS_NO_ERR6_1

INS_NO_ERR2

CLR_DIS

;adjust A3R17

;1 mW (O dBm)

;check key enter

;check key enter

1L



NS_NO_ERRS:

MOV A, #O0CH

ACALL CTR_DIS

MOV DPTR, #TABLES
ACALL  WR_DIS

MOV R5,#10H

ACALL  DELAY

DINZ  R5,INS_NO_ERRS

RET

:—— error after sensor zero ———

[NS_ERR:

INS_ERR1:

INS_ERR2:

INS_ERR3:

ACALL  CLR_DIS

MOV DPTR, #TABLE7
ACALL  WR_DIS

MOV DPTR, #2000H
MOV A, #01H

MOVX  @DPTR,A

MOV A, #08H

ACALL CTR_DIS

MOV R7,#50H

MOV R6, #OFFH

MOV  ~DPTR,#4001H
MOVX  A,@DPTR

MOV 20H, A

JB 04H, INS_ERR7

DJUNZ R6, INS_ERR3

;error from stepl test

svalue (>+3),(<-3)

;adjust blink off

;check key enter

/?



NS_ERR4:
NS_ERR5:

NS_ERRG:

NS_ERR7:

NS_ERRS8:

INS_ERRS:

NO_ERR:

DJNZ R7,INS_ERRZ

MOV A, #0CH

ACALL CTR_DIS

MOV R7,#02H ;adjust blink on
MOV R6, #0COH

MOV R5, #0OFFH

MOV DPTR, #4001H

MOVX A,@DPTR ;check key enter
MOV 20H,A

JB 04H, INS_ERR7

DJUNZ R5, INS_ERRS

DJUNZ R6, INS_ERRS

DJNZ R7,INS_ERR4

SJUMP INS_ERR1

AJMP INS_T

ACALL  CLR DIS

MOV A, #0CH

ACALL CTR_DIS

MOV DPTR, #TABLES

ACALL  WR_DIS

MOV R5,#10H

ACALL  DELAY

DJUNZ R5,INS_ERRS

RET

MOV DPTR, #2000H

MOV A, #08H

MOVX  @DPTR,A ;switch to watt mode
ACALL  DELAY

]



O_ERR1:

NO_ERR2:

NO_ERR3:
NO_ERR4:

NO_ERR5:

MOV
MOVX
ANL
ORL

MOVX

MOV

ACALL

DJNZ

MOV
MOV

MOVX

MOV
MOVX

ANL

MOVX

MoV
ACALL

DJNZ

MOV
MOV
MOV
MOV
MOVX

CLR

DPTR, #4002H
A,@DPTR

A, #OFH
A,ORG_VAL

@DPTR,A

R5,#17H
DELAY

R5,NO_ERR1

DPTR, #2000H
A, #0AH

@DPTR, A

DPTR, #4002H
A,@PTR
A, #0OFH
A, #0FOH

@DPTR, A

R5,#05H
DELAY

R5,NO_ERR2

DPTR, #2001H
R7,#04H

R6, #OFFH
R5, #OFFH
A,@DPTR

c

;100uW ,1mW ,10mwW ,100mW test

: press range hold switch

;standby

;delay reading 2 secC

19



suUBB A, #03H

JNC NO_ERR6 :if error value go
DJNZ R5,NO_ERRD

DJNZ R6,NO_ERR4

DJNZ R7,NO_ERR3

MOV A,ORG_VAL

ADD A,OFFSET

MOV ORG_VAL,A

CJNE A, #0BOH,NO_ERR

CLR STATUS_ERR

RET

O_ERRS: SETB STATUS_ERR
RET

HKS_ERR: MOV DPTR, #2000H

MOV A, #08H
MOVX @DPTR,A :switch to watt mode
MOV DPTR, #4002H
MOVX A,@DPTR
ANL A, #OFH
ORL A,ORG_VAL
MOVX @DPTR, A :100uW ,1mW ,10mW ,100mW test
MOV R5,#19H
CHK5_ERR1: ACALL  DELAY

DJUNZ R5,CHK5_ERR1

MOV DPTR, #2001H :delay reading 2 sec

MOV R7,#02H



HK5_ERR3:
HK5_ERR4 :

HK5_ERRS:

“HK5_ERRS:

CHK5_ERRT:

CHK5_ERRS8:

MoV
MOV
MOVX
MOV
INC
MOVX
CJNE
MOV
CLR
SuBB
JC

SJMP

CUNE
MOV
CLR
SuUBB
JINC
DJINZ
DJUNZ
DJINZ
MOV
ADD
MOV
CUNE
CLR
RET
SETB

RET

R6,#0FFH
R5, #0FFH
A,@DPTR
RO,A
DPTR
A,@DPTR
A, #09H,CHK5_ERR6
A,RO

c

A,#95H
CHK5_ERR8

CHK5_ERRT7

A,#10H,CHK5_ERR8
A,RO

C

A,#06H
CHK5_ERPS
R5,CHK5_ERRS
R6,CHK5_ERR4
R7,CHK5_ERR3
A,ORG_VAL
A,OFFSET
ORG_VAL,A

A, #0BOH, CHKS_ERRS

STATUS_ERR

STATUS_ERR

Al



R_DIS:

R_DIS1:

R_DIS2:

VR_DIS3:

NR_DIS4:

WR_DIS5:

WR_DIS6:

MOV

MOV

MOV

MOVC

CJUNE

SJMP

PUSH

PUSH

MOV

ACALL

CJUNE

MOV

SJUMP

CJUNE

MOV

SJMP

CJUNE

MOV

INC

INC

SUMP

RET

ADDR_BUF , #00H
RO, #00H

A,RO

A,@A+DPTR
A,#03H,WR_DIS2
WR_DIS6

DPH

DPL

DATA_BUF,A
WRITE

DPL

DPH

RO, #0FH,WR_DIS3
ADDR_BUF , #3FH
WR_DIS5

RO, #1FH,WR_DIS4
ADDR_BUF , #OFH
WR_DISH

RO, #2FH,WR_DIS5

ADDR_BUF , #4FH

RO
ADDR_BUF

WR_DIS1

o

;Input is table of charecter

;asign by register DPTR

.Start DD RAM 1ine2

;:Start DD RAM 1ine3

;Start DD RAM Tine4



RITE:

NT_LCD:

MOV A,ADDR_BUF
ORL A, #80H

MOV DPTR, #4000H
MOVX @DPTR,A

INC DPTR ’
INC DPTR

MOVX A,@DPTR
ANL A, #OFAH
MOVX @DPTR, A
ACALL  PULSE

MOV A,DATA_BUF
MOV DPTR, #4000H
MOVX @DPTR,A

INC DPTR

INC DPTR

MOVX A,@DPTR
ANL A, #OFEH
ORL A, #04H

MOVX @DPTR, A
ACALL  PULSE

RET

MOV A, #O6H

MOV DPTR, #4000H
MOVX @DPTR, A

INC DPTR

INC DPTR

:Write data to display (Byte)
;Set DD RAM

;Input in ADDR_BUF

swrite data

sinput in DATA_BUF

;Entry mode set



CTR_DIS:

MOVX  A,@DPTR
ANL A, #OFAH
MOVX  @DPTR,A
ACALL  PULSE
MOV A,#38H
MoV DPTR, #4000H
MOVX  @PTR,A
INC DPTR
INC DPTR
MOVX  A,@DPTR
ANL A, #OFAH
MOVX  @DPTR,A
ACALL  PULSE
MOV A, #0CH
ACALL  CTR_DIS
ACALL = CLR_DIS
RET

MOV DPTR, #4000H
MOVX  @DPTR,A
INC DPTR
INC DPTR
MOVX  A,@DPTR
ANL A, #OFAH
MOVX  @DPTR,A
ACALL  PULSE

RET

;Function set

;of f curser

;clear display

:Display on/off

;Input in register A

&



LR _DIS:

PULSE:

PULSE1:

WAIT:

MOV A,#01H ;Clear display
MOV DPTR, #4000H
MOVX @DPTR, A

INC DPTR

INC DPTR

MOVX A,@DPTR
ANL A, #OFAH
MOVX @DPTR, A
ACALL  PULSE

MOV ADDR_BUF , #00H
ACALL  WAIT

RET

MOV DPTR, #4002H
MOVX A,@DPTR

ORL A, #02H
MOVX @DPTR, A
MOV R7,#10H
DJUNZ R7,PULSE1
ANL A, #OFDH
MOVX ~ @DPTR,A
RET

MOV R7,#05H



AITY:

AIT2:

MOV R6,#0FFH
DJNZ R6,WAIT2
DJNZ R7,WAITH

RET

ELAY :
ELAYT:

ELAY2:

ARKEREERERRFNKX

ABLE1:

ABLE2:

MOV R7,#0FFH
MOV R6,#0FFH
DJNZ R6,DELAY2
DJNZ R7,DELAY1

RET

TABLE OF CHARECTER *#*xk¥xkxixiis

ORG 1000H

DB 20H,20H,57H,45H,4CH,4CH,20H,43H
DB 4FH,4DH,45H,20H,54H, 4FH, 20H, 20H
DB 20H,20H,20H,4DH,49H, 43H,52H, 4FH
DB 57H,41H,56H,45H,21H,20H,20H, 20H
DB 20H,20H,20H,52H,54H,41H,46H, 2EH

DB 50H,4DH,45H,4CH, 2EH, 20H, 20H,03H

DB 20H,23H,49H,4EH,53H, 2EH, 50H,52H
DB 4FH,4AH,45H,43H,54H,32H,23H,20H
DB 4BH,49H,54H,54H,49H,53H,41H,4BH
DB 33H,34H,31H,36H,31H, 32H,30H, 31H
DB 50H,49H,59H,41H, 20H, 20H, 20H, 20H

DB 33H,34H,31H,36H,31H,32H,31H, 38H

sWELL COME TO

;MICROWAVE!

;RTAF.PMEL.

;HINS. PROJECT2#

yKITTISAK 34161201

;PIYA

34161218

b



TABLE3:

TABLE4:

TABLES:

DB

DB

DB
DB
DB
DB

DB

DB

DB

DB
DB
DB
DB
DB
DB
DB

DB

DB
DB
DB
DB
DB
DB
DB

DB

54H,41H,57H,45H, 45H,53H,41H, 4BH-
33H, 34H, 31H, 36H, 32H, 32H, 30H, 36H

0O3H

20H,23H,50H,52H, 4FH,43H,45H, 53H
53H,20H,57H,49H,54H, 48H,23H, 20H
7EH,41H,75H, 74H, 6FH, 20H, 72H, 75H
6EH, 20H, 20H, 20H, 3CH, 46H, 31H, 3EH
7EH, 53H, 74H,65H, 70H, 2FH, 53H, 74H

65H, 70H, 20H, 20H, 3CH, 46H, 32H, 3EH

20H,20H, 20H,65H, 6EH, 74H,65H, 72H ;

20H, 6BH, 65H, 79H, 3AH, 03H

23H,5AH,45H,52H,4FH, 20H,43H,41H ;

52H,52H,59H,4FH, 56H,45H, 52H, 23H

20H, 20H, 20H, 204, 20H, 23H, 54H,45H ;

53H,54H, 23H, 20H, 20H, 20H, 20H, 20H
20H, 20H, 20H, 20H, 20H, 20H, 20H, 20H

20H, 20H, 20H, 20H, 20H, 20H, 20H, 20H

20H, 20H, 50H,6CH, 65H, 61H, 73H,65H ;

20H,77H,61H,69H,74H,21H,03H

20H,20H,23H,49H,4EH,53H,54H,52H ;

55H,4DH, 45H,4EH, 54H, 23H, 20H, 20H

20H,20H,20H,23H,41H,43H,43H,55H ;

52H,41H,43H,59H, 23H, 20H, 20H, 20H

20H, 20H, 20H, 204, 20H, 23H,54H,45H ;

53K, 54H, 2EH, 23H, 20H, 20H, 20H, 20H

20H, 20H, 50H, 6CH, 65H,61H,73H, 65H ;

20H,77H,61H,69H,74H,21H,03H

A7

; TAWEESAK 34162206

; #PROCESS WITH#

;—Auto run <F1>

;-Step\Step <F2>

L]

enter key _

#ZERO CARRYOVER#

HTEST#

Please wait _

#INSTRUMENT#

#ACCURACY#

#TEST#

Please wait _



ABELG:

ABLET7:

[ABLES:

DB
DB
DB
DB
DB
b8
DB

DB

DB
DB
DB
0B
DB
DB
DB
DB

DB

DB

DB

DB

DB
DB
DB

DB

o b

20H,23H,43H,41H,4CH,49H,42H,52H ; #CALIBRATION.#

41H,54H,49H,4FH, 4EH, 0A1H, 23H, 20H

20H, 20H, 20H,20H, 23H,46H,41H,43H ;

54H, 4FH,52H,23H, 20H, 20H, 20H, 20H

20H, 20H, 20H, 20H, 20H,23H, 54H,45H ;

53H, 54H, 2EH, 23H, 20H, 20H, 20H, 20H

20H, 20H,50H, 6CH, 65H,61H,73H,65H ;

20H,77H,61H,69H, 74H,21H, 03H

20H,45H, 72H, 72H, 6FH, 72H, 20H, 69H
6EH, 20H, 34H,2DH, 31H, 30H, 2FH, 34H
20H, 7BH, 4FH, 76H, 65H,72H, 20H, 2BH
32H, 20H, 6FH, 72H, 20H, 2DH, 32H, 7DH
20H,7EH,41H,64H,6AH, T5H, 73H, 74H
20H,41H,33H,52H, 34H, 37H, 7FH, 20H
3CH, 46H, 6EH, 74H,65H, 72H, 20H, 69H
66H,20H, 72H,65H,61H, 64H, 79H, 3EH

O3H

20H,45H,72H,72H,6FH, 72H, 20H, 6SH
6EH, 20H, 34H, 2DH, 31H, 30H, 2FH, 39H
20H, 7BH,4FH, 76H, 65H, 72H, 20H, 2BH
32H,20H, 6FH, 72H, 20H, 2DH, 32H, 7DH
20H, 20H, 7EH, 41H, 64H, 6AH, 75H, T3H
74H,20H,41H,33H,52H, 32H, 7FH, 20H
3CH, 45H,6EH, 74H, 65H, 72H, 20H, 69H
66H,20H,72H,65H,61H,64H,79H;3EH

O3H

#FACTOR#

#TEST#

Please wait _



ABLES:

ABLE10:

ABLE11:

TABLE12:

DB
DB
DB
DB

DB

DB
DB
DB
DB
DB

DB

20H, 20H, 20H, 20H, 20H, 20H, 20H, 20H
20H, 20H, 20H, 20H, 20H, 20H, 20H, 20H
20H, 54H,68H, 69H, 73H, 20H, 73H, 74H
65H, 70H,20H,70H, 61H, 73H,73H, 21H

O3H

61H, 64H, 6AH, 20H, 66H,72H, 6FH, 6EH
74H,20H,70H,61H, 6EH, BEH, 65H, 6CH
20H,20H,22H,43H,41H,4CH, 2EH,41H
44H,4AH,22H, 20H, 74H, 6FH, 20H, 20H
20H, 20H, 31H, 2EH, 30H, 30H, 30H, 20H

2BH, 2FH, 2DH, 2EH, 30H, 30H, 32H, 20H

DB 3CH,45H,6EH,74H,65H,72H,20H,69H

DB

DB

DB
DB
DB
DB
DB
DB
DB
DB

DB

DB
DB
DB

DB

66H,20H, 72H, 65H, 61H,64H, 79H, 3EH

O3H

20H, 7EH,41H, 64H, 6AH, 75H, 73H, 74H
20H,41H,33H,52H, 33H, 37H, 7FH, 20H
20H, 20H, 20H, 66H, 6FH, 72H, 20H, 31H
2EH, 30H, 30H, 30H, 6DH, 57H, 20H, 20H
20H, 20H, 20H, 20H, 20H, 20H, 20H, 20H
20H, 20H, 20H, 20H, 20H, 20H, 20H, 20H
3CH,45H, 6EH, 74H, 65H, 72H, 20H, 69H
66H, 20H, 72H, 65H,61H, 64H, 79H, 3EH

O3H

20H,7EH,41H,64H, 6AH, 75H,73H, 74H
20H,41H, 33H,52H, 35H, 39H, 7FH, 20H
20H,20H,20H, 66H, 6FH, 72H, 20H, 2DH

31H, 30H, 20H, 64H, 42H, 6DH, 20H, 20H

9



ABLE13:

ABLE14:

ABLE15:

DB

DB

DB

DB

0B

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

20H, 20H, 20H, 20H, 20H, 20H, 20H, 20H
20H, 20H, 20H, 20H, 204, 20H, 20H, 20H
3CH, 45H, 6EH, 74H, 65H, 72H, 20H, 6SH
66H,20H, 72H,65H, 61H, 64H, 78H, 3EH

O3H

20H, 7EH,41H, 64H,6AH, 75H, 73H, 74H
20H,41H,33H,52H, 34H, 38H, 7FH, 20H
20H, 20H, 66H, 6FH, 72H, 20H, 2DH, 30H
2EH, 30H, 30H, 20H, 64H,42H, 6DH, 20H
20H, 20H, 20H, 20H, 20H, 20H, 20H, 20H
20H, 20H, 20H, 20H, 20H, 20H, 20H, 20H
3CH, 45H, 6EH, 74H,65H, 72H, 20H, 69H
66H,20H, 72H, 65H, 61H, 64H, 79H, 3EH

O3H

20H, 7EH, 41H,64H,6AH, 75H, 73H, 74H
20H,41H, 33H,52H,31H,37TH, 7FH, 20H
20H, 20H, 20H, 20H, 20H, 20H, 20H, 66H
6FH, 72H, 20H, 20H, 20H, 20H, 20H, 20H
66H,75H, 6CH, 6CH, 20H, 73H,63H, 61H
6CH, 65H, 20H, 6DH, 65H, 74H, 65H, 72H
3CH,45H, 6EH, 74H, 65H, 72H, 20H, 6SH
66H, 20H, 72H, 65H, 61H,64H, 79H, 3EH

O3H

20H,20H, 20H, 20H,54H,48H,41H,4EH
4BH,58H, 4FH, 55H, 20H, 20H, 20H, 20H
20H,20H,41H, 6CH, 6CH, 20H, 73H, 74H

65H,70H,20H,70H,61H,73H,73H,20H



[ABLE16:

DB

DB

DB

DB

DB
DB
DB
DB
DB

DB

20H, 20H, 20H, 20H, 20H, 20H, 20H, 20H
20H, 20H, 20H, 20H, 20H, 20H, 20H, 20H
2DH, 45H,6EH, 74H, 65H, 72H, 20H, 69H
66H,20H,72H,65H, 70H, 65H, 61H, 74H

O3H

20H, 53H, 65H, 6CH, 65H,63H, 74H, 20H
70H, 72H, 6FH, 63H, 65H, 73H, 73H, 20H
7EH, 5AH, 65H, 72H, 6FH, 20H,43H, 61H
72H,72H,79H, 20H, 3CH, 46H, 33H, 3EH
7EH, 49H, 6EH, 73H, 2EH, 20H,41H, 63H

63H, 2EH, 20H, 20H, 3CH, 46H, 34H, 3EH

DB 20H,BCH,53H,65H,GCH,65H,63H,74H

DB

20H, 6BH, 65H, 79H, 3EH, O3H

END





