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1 • GENERAL I NFORf.AAT I ON 

1.01 The Halcyon 701A and 702A are 
voice-band +r.:rnsm lsslon +est se+s 

with level, noise, and frequency meas­
urement capabll l+tes In conformance with 
Bel I Technical Reference PUB 41009. The 
701A ts compact, llgh+welgh+, and comes 
equipped with ba++erles (optional) to 
make the uni+ a completely portable +es+ 
Instrument. (See Figure 1.) The 702A 
ts ·+he rack-mount version of the 701A, 
requiring only 1-3/4 Inches of mounting 
space. <See Figure 2.) The 702A nor­
mal Jy operates from ac power, but may be 
equipped for operation from -4P Vdc 
office battery supplies. Speclal feat­
ures Include the following: 

1.02 Dual Dlgi+al Displays. Ditferen+ 
colored displays provide positive 

d 1f fer en+ I at ton between Leve I /No I <;e 
(red) and Frequency (green) digital 
readouts. 

1.03 Hclding Tone 05cl 1 la+or. fl 1004-Hz 
ho Id Ing +one Is prov I ded tor use 

ln measuring loss, noise with +one, 
transient Impairments or other +es+s 
which require a +one hr.vlng precise fre­
quency control and spectral purl+y. 

1.04 Voice Frequency Channel. For VF 
measurements, +he transmitter 

bandwl dth Is from 50 Hz to 4 kHz. C­
message and 3-kHz f I at we I gh+ l ng ne+­
works are prov I ded +o measure no 1 se on 
such c I rcu 1 ts. /I 101 0-Hz notch f !! +er 

can be used to notch out the 1004-Hz 
tone. This notched noise measurement 
mode ls recommended for al I transmission 
facl 1 ltles with PCf.A or compandored 
carrier I Inks. 

1.05 Program Channel. For program chan-
nel measurements the transmitter 

bandwidth ls from 4 kHz to 20 kHz. ~ 
program channel weighting network and ~ 
15-kHz f 1 at we 1ght1 ng network ! s pro­
v lded to measure noise on such circuits. 
This feature Is useful In checking local 
loops for conformance with digital date 
transm lss lon or wr deband program chan· 
nel requirements. 

t.06 Battery Charge Status Indication> 
(701/1 only). Battery power suppl) 

c I rcu its have been cont I gured so tha1 
the 5-volt display and essoclated logic 
supply wl I I discharge first, instead oi 
the 9-volt supply that powers the basic 
measurement and slgnal-generatlon cir· 
cuitry. Consequently, the dlsplay op· 
eratlon wll I give visual Indication of< 
marg l na I battery charge. Th! s v lsua 
Indication wl 11 appe<'r as a random bu· 
continuous fl lckerlng of either th• 
Level/Noise or the Frequency display 
When this occurs, battery operatlo1 
shou Id be d I scant I nued and a recharg• 
initiated before the unit ls used again 

1.07 The 702A may be equipped for aper· 
atlon from a -48 Vdc office bet· 

tery In facll !ties where this ts the on· 
ly source of power. 

Fl g. 2 
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2. PERFORMANCE SPECIFICATIONS 

2. OJ Transm!t+er: 

•Holding Tone: 

• Osc 11 I a+or Range: 

• Ou+put Level 
Range: 

• Tun! ng Con+rol: 
•Level Con+rol: 
• D!5+or+lon: 

2.02 Receiver: 

• Frequency Range: 
• Frequency 

Respon5e: 

• Leve I Ral"ge: 

• "'easuremen+ 
Re so I u+ I on: 

• Measurement Ac­
curacy (! 1 kHz: 

2.03 Frequency Coun+er: 

• Frequency Range: 
• Level Range: 

• "'easuremen+ 
Re so I u+ 1 on: 

• Measuremen+ 
Accuracy: 
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1004 Hz +/-0.1 
Hz 

50 Hz to 20 kHz 
t2 ranges) 

-40 dBm to +13 
d8m 

Ten Turn Po+ 
Ten Turn Po+ 

<-"0 de, 200 Hz 
+o 4 kHz 

<-40 dB, 50 Hz 
+o 200 Hz and 

, 4 kHz +o 20 
kHz 

50 Hz +o 20 kHz 

+/-0.1 dB, 200 
Hz +o 4 kHz 

+/-0.2 dB, 4 
kHz +o 15 kHz 

+/-0. 5 cP, 50 
Hz +o 20 kHz 

-50 dBm +o +13 
dPm 

0.1 c!P 

<i-/-0.1 dB, -30 
dBm +o +13 dBm 

+/-0.2 dE', -30 
dE'm +o -50 dPm 

50 Hz +o 20 kHz 
-50 tiBm +o t13 

df'm 

1 Hz, 50 Hz to 
4 kHz 

10 Hz, 4 kHz +o 
20 kHz 

+/-! Hz, 50 Hz 
to 4 kHz 

t/-10 Hz, 4 kHz 
to 20 kHz 

2.04 Noise IAeasurement: 

• Welgh+lng 
Networks: 

• Level Range: 

• Notch 
Attenuation: 

• 1-'easurement 
Reso I ut Ion: 

• f"!easuremen+ 
Accuracy: 

2.05 General: 

• Input Impedance: 

• Outpu+ ll'lpedance: 

•Power (701.A): 

• Battery Capaci+y 
(701A): 

• Cherger ( 701 A J : 
• Charg Ing Tl me 

(701Al: 
• Power ( 702A): 

• SI ze ( 701 A ) : 

•Size (702Al: 

•Weight (7C1Al: 

•Welch+ (702A): 
• Env '1 ronmen+: 

C-1-'essage, 3 
kHz Fla+ 
Program, 15 
kHz Flat 

10 dBrn +o 99 
dBrn 

<-50 di'\, 995 to 
1025 Hz 

+/-1 dB 

600 or 900 ohm~ 
251<, Pr I dged 

600 or 900 ohms 

NlCc! 8atterfes 
or 117 /23t1 Vac 
50/60 Hz 

5 hrs. Norn lnal 
117/230 Vac 
I' Hrs. Nomfnal 

-41' Vc'c Off Ice 
Ba++ery or 
117 /230 Vac, 
50/60 Hz 

5" ( 12. 7 cm) H 
x 7" (17.71? 
cm ) W x 1 2" 
{30. 48 cmJ D 

1 3/4" (4.44 
cm l H x 1 9" 
(4e.26 cml w x 
10" (25.4 cm) 

D 
Approximately 

10 lbs (4.5 
k9) 

I' !i's. (3.6 kc) 
O +o ~O ~efl. C 
(\ +o 90 oercen+ 
Rela+lve Hu­
mid lty 



3. THEORY OF OPERATION 

~. General 

3.01 This section con+alns the theory 
ot operatlon tor the f Ive maJor 

circuits ot the 701A and 702A units. 
These 1:1re: (1) oscll la+or and +rans­
ml++er, {2l receiver, (3) +lmino oenera­
+or' (4) frequency counters 'and (5) 

I eve I meter. 

3.02 Block Dlaorams: Figure 3 ls a 
slmpl ltlei tunc+ional block dia­

gram of +he 701A. The diagram ls equally 
appl !cab I e to +he 702A un I+, except as 
noted. Each of +he sections depicted in 
Figure 3 ls expanded by a de+alled block 
d I ag ram descr I b Ing +ha+ part I cu I ar sec­
+ I on. The major sections shown are 
tunc+fonal blocks and do not correspond 
+o phys lea I b I ocks In +he ac+ua I un I+. 
The physlcal loca+lons of al I malor com­
ponents are listed in +he detall~d block 
d I agrams and can be correl a+eci +o +he 
appropria+e schematic diagram tor 
d11?talled onalvs!s ot +he circuit. For 

OSC I LLPTOR 

' 

example, referring +o Figure 4~ assume 
you want +o 1 oca+e +he VCO c I rcu i + on 
+he schematic diagram. The block rep­
resent Ing the VCO Is I abe I ed VCO and Is 
further Identified as IC11 and 1102; 
+his means +hat +he VCO clrcui+ Is an IC 
chip which ls iden+ltled as IC11 and is 
located on schematic diagram SD-110/-00. 
(See Sec+ Ion 5.) The physical loca+lon 
ot +he chip Is shown on +he associated 
assembly drawing, ED-1102-00. 

3.03 Schematic Diagrams: The schematic 
diagrams tor +he 701A and 702A 

uni+s are located In Section 5 !n numer­
ical order. Three ot +he printed clrcul+ 
boards <PCBsl used !n +he 701A uni+ are 
used also In +he 702A unl+. Hence, +he 
schematics tor these boards wll I no+ be 
dupllca+ed and only one schematic dia­
gram per board appears as reference tor 
both units. The Pef'ls +hat are common +o 
both un f+s and share +he same scheme+­
lcs are: 

SD-1100-00 
SD-1101-00 
SD-20Pd-01 

l';:d---vl TPANS~ IT 

Leve I '1e+er PCP 
Digf+al Level PCB 
Termination PCB 

TRAN5M!TTEP Sleeve 
JPCK 
J~ 

DIAL 
J,ACJ< 

" 

PJ;C!?IVER 

Fig. 3 

FRE'0Utr-i('y 
C'O~JNTtP 

TIMING 
GE~FPllT('R 

LfVEL 
P~T:;:;;r 

!----,/IOI SPLAY 
dP.m/ 

1-----'\J d f' r n 

) ) ) ) 
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B. Osei I la+or and Transmitter 
4) 

(Figure 

3.04 VCO: The treouency ot +he VCO Is 
control led by the 4 kHz/20 kHz 

range switch and the TUNE control. The 
wlper of th~ TUNE control CR3l controls 
+wo curren+ sources via buffer IC13. 
One curren+ source con+rols +he down 
rdll'p and the other curren+ source con­
+ro 1 s +he up rall'p of the Sym!l'e+rlcal 
tr I angu I ar waveform ou+pu+ of +he VCO 
( IC 11 ) • The 4 kHz/20 kHz range swl tch 
selects the different timing capacitors 
to +he VCO - depending on +he frequency 
range se I ec+ed. 

3.05 Sine Wave Shaping: The sine wave 
shaping circuit converts the VCO 

tr I angu I ar waveform ou+pu+ I n+o a sf ne 
wave v I e> a d I ode network. The d I odes 
are blased ~nd conduct at programll'ed 
pol nt5 of +he Input waveforn +o change 

TUN£ 
CONTROL 

VCO 

+he transfer 
circuit. 

tune+ Ion of the shaping 
• 

3.06 Osei I lator Select: The 1004/QUIET/ 
OSC switch controls +he oscll ta+or 

sel ec+, a dua I analog sw I +ch. The se­
lected oscll la+or signal Is buffered by 
IC17, attenuated by the LEVEL control 
and buffered by IC70, The gain of IC20 
Is changed by +he 600/900 termination 
switch to provide constant signal power 
across the termination. The gain Is 
X1.22 for 900 ohms and Xl tor 600 ohms. 

3.07 Transmitter: The oscll la+or out-
put signal fran IC20 Is fed via 

Oule+ Select IC21, a dual anal0<1 switch, 
amp I If I ed by IC22, 23, and +rans former 
coupled to +he TRANSMIT jack J6. The 
oscll la+or ou+pu+ can be dfse>bled by the 
dual analoo switch IC21 when +he 1004/ 
QUIET/OSC switch Is placed In +he OUIET 
position. 

NV 

~Ofl4 Hz 
osc "'\_., 
IC 15 
110? 

SINE 
2HAPER 

1(\(14 ~---. 
o~c 

SELl'CT 

1C1,10,!7t"'\..! OSC 
1 1 rz 

F~Er.i 
RAMGE 
SELfrT 
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TO fREO 
COUNTF.P 

LEVEL 
>..L~ rONTPOL 

P< 
1101 

I l 07 

4 kHz/:70 kHz Sw OSC Sw 
" 

I~ 
' 

s1-c 
2(184 1 r o ~ 

TO RECEIVER fOR 
LEVEL ~FASURf~ENT 

. TER'-'. 
Sw 

s, -e< 
?C:e.!! 

(:,('(' /9()() 
Tf~MINATION 

. . 

Q:J ~ :"'" 
sE _rr;r 

osr sw 
5? 

11 r; 

TPArtStJJT 
JP.("!( 

JF 
1 1r3 

Fig. 4 



C. Receiver (Figure 5) 

'3.08 Input Clrcul+s: The hold circuit 
CQ4-Q6) Is a cons+an+-current 

source wh !ch. Is connec+ed to the +Ip and 
ring con+<ic+s of the RECEIVE jack when 
+he 1-KlLD/OFF switch Is pl aced In the 
1-KlLD position. The DIAL jack via Its 
short I no con+e>c+s Is connected to the 
RECEIVE- jack when the DIAL/r-'E.AS switch 
Is placed In +ht> DIAL posl+lon. The 
geln of IC10 Is changed by the 600/900 
termlna+lon switch +o compensa+e tor +he 
power level change across the I lne 
termination. The 701A and 702A sample­
and-hold circuits are further described 
In paragcaphs 3.21 through 3.26. 

3.09 Fl I +er: 
1c1r 1 s 

The ou+pu+ from amp I !tier 
fed +o +he to I low! ng 

OFF 

HOLD 

HOLD 
C IRCU.1 T 

'""'i:)==~CONSTAMT 
CURRF.f\IT 

s ~ 
1 1Cl3 

S:OURCE 
04 - ~f' 

11 02 

qF.C'E I VE ,..j.,F==j 1':<'0/900 
JA('K L...JLr<" TEPM Sw 

J' s• , 51-A 
11 0"' 11 r-.: I"' I A t.:~~2 D~P_,_ 

DI/IL 
JA('lf 

J ':' 
11 ('3 

INPUT 
X F ~~R 

1c1n 

11 er 11(10 

GAIN 
rHANC'E 

CDD/9DD 
TER~~, cw 

Sl-A 
70fld 

poln+s: (1) dlrec+ly to +he tl"equency 
counter c I rcu I try on the Common Ana I cg 
PCB; (2) to Fii +er Select A, IC13 (a 

quad analog switch); (3) C-message 
tll+er; (4) program tll+er; and (5) 3 

kHz tll+er. When IC13 Is enabled by 
Filter Select Logic ( IC17-19l +he output 
from IC13 Is buttered by IC9 and <ipplled 
c'lrectly to Fii +er Select P ( 1C14) as a 

"receive level" slgnal, to the 15 kHz 
Fiiter, and the Notch Fiiter. When IC14 
Is enabled by the Fii +er Select Logic, 
one of I ts tour I npu+s Is swl +ched +o 
the level meter circuitry via IC12 and 
to +he VOLUr.'E contra I • The tour 
selectable Inputs are: (1) noise, (?) 

untll+ered receive level, (3) untll+ered 
transmit level, or (4) notch noise. 

TO FRfO COUNTEP 

r ~~C' 
VF 

FIL TEP WGTD 

IC 1C,11 
11 DD 

PF 
PROG WCT['I Fil TEP 
IC 7 

1 I DD 

3kHz VF 
FILTEI? FL/IT 

I CP 
1 1 ('(I 

F LJI T 

FIL TEP 
SFLErT 

A 

I Cl~ 
1 I 00 

I C9 

11 DO 
FILTER 

RCV LEV Sl?LErT 
8 

X~T 

FPOtJ LEV 
TPANS~~ I TTER 

NOTCH 
FI l TEP 
IC1-6 NOl5r 
11 ('O ~IOTC 

I r. 1 ti 
11 0r 

L
FLINC'TION Sw Sl 

1 1 (': 
X~'T/PrV Sw :7 

FILTFRl====================='.I SFLEr"T 

~
kHz/7C'kHz Sw Sl-C' 

?('Pd 
FLAT/WGT~ Sw Sl-0 

LOCIC 

Ir:: 1 7-1 C: !========================================= 
11 rr 

ARNGIN 
TO LEVEL MfTER 

Fig. 5 
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D. Timing Generator (Figure 6) 

3.10 Frequency Dividers: The 1-li!Hz os-
• cl I lator signal Is used by +he 

Level "9+er countlno circuits. I+ ls 
also divided by 1000- +o obtain a 1-kHz 
<:;lgnal <SCNFRQ) which Is used by +he 
Level "'e+er and Frequency Counter +o 
mul-tlplex +he coun+er digits onto +he 
decoder 1 npu+ 11 ries. The 1-kHz s lgna I 
f<:; also divided by 10 +o obtain a 100-Hz 
signal. This slgnal Is In +urn divided 
by 12 by -two separate counters; one 
counts on the posl+lve edges ot the 100-
Hz signal, and +he other counts on the 
negative ed!J0S. Thus, +he two counters 

. 

are out ot phase by one-ha! t of +he 
Input perlod. The third s+aae ot 'one 
counter prov Ides a d Iv lde-by-6 output, 
which Is further divided by 10 tor use 
In +he au+oran~lng circuit In +he Level 
"'e+er. 

3.11 Timing Logic: Figure 7 shows +he 
+!ming slgnals produced by com­

binations ot +he +wo dlvlde-by-12 coun­
+ers. Both counters count In b J nary 
un+l I C • 15 resets both coun+ers. The 
diagram shows +he !ogle equa+!on tor 
each slgnal; these slgnals will be 
explained fully In +he Frequency Coun+er 
and Level ~+er descriptions. 

Al 
1 MHz 

CRYSTAL + 1000 1 kHz + 10 100 Hz + 12 81 
osc - -- , 
iC2t' IC!, 7 IC? !CH' 
1101 11 01 1101 1101 

_,.. 1 !<'Hz 4 SC'NFRQ 
TO (SC~N DISPLAY) . 1 ;> 

LEVEL METER 
. 

--:>-< 
IC1P 
11 01 

Fig. 6 
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Cl . 

01 
-

A 

El 
(' . 
[I 

(76) 

_, 

Tlf>' ING 
LOGIC 

1101 

+10 
IC17 1101 

~ Tit.I/NG 
SIGNALS 

~ 

SWITCH 
AUTORANGE 

GAIN 
1.67 Hz) ( 



0 7 3 4 5 

100 Hz CLOCK 

A 

8 

c 

0 

Al 

81 

Cl 

01 

Tl,..70 
(Time 70tfP) 

Tl,..40 
(Time 40d8) 

ENO,..ES 
(End ~ee1sure) 

Tl M)::'FR 
(T!1T1e of Tr?nsterl 

TIMCLR 
(Tirne of Clear) 
Tl,..CLP 

(Ti1T1e of Cleer Pu I se) 

LEVRFF 
(Level Reference) 

Fig. 

E. Frequency Coun+er (Figure e> 

3.12 Input Circuits: The TPMT/RCV 
switch determines which !npu+ sig­

na I 1 s se I ec+ed. The I ow-pass t 1 I +er 
removes noise spikes, and +he square 
wave conver+er cl fps +he sfgnels to form 
c d19!+a1 s!gnal. The Frequency Selec+ 
gating c!rcuJ+ry gates +he square wave 
ou+pu+ or +he ou+pu+ of a XlO frequency 
mul+!pl !er. The mul+!pl !er makes a 1 Hz 
resolu+!on posslble tor a counter period 
of 0.1 second. The mul+lpl !er consls+s 
of a VCO, phase-locked loop and a 
d!v!de-by-10 counter. The X10 signal Js 

5 7 8 q 

20 ms 

4(1 !TIS 

7 

d Jv 1 ded by 
Input sJgnal 
cy. 

10 111 0 

14-- RESET = C•O 
I 

81• Cl•OI 

Tl"'70 + Bl•CI 

DI· 81 

AJ•END~ES 

A I 0 END,..ES 

A·P·C• 0 +Dl·CI 

10 and compared w!+h +he 
to correc+ +he VCO trequen-

3.13 Coun+er and Display. The timing 
cycle begins with a TIMCLP signal 

CT!me of Clear Pulse) which clears +he 
4-d i g 1 t counter. The c I ecr pu I se is 
formed by di t terent i at I n>J +he +ra i I i ng 
edge of +he TIMCLR signel (see Figure 
7). The lnpu+ s!gnal ls coun+ed tor 100 
ms; +he TIMXFR s!qnal <Time of Transfer) 
overrides +he !np~+ s!gnal and +rensters 
+he counter con+en+s to a s+orage regis­
ter. The con+en+s of +he reg 1 s+er are 
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cont I nuou'< I y mu It Ip I exed onto +he four 
bi+ data I Ines, one dfai+ at a time. 
The.multfplexlng Is con+rolled by the 1-
kHz SCNFRO (Scan Frequency) signal frart 
the Timing Genera+or. The bit d<1+a Is 
decoded by a BCD-to-seven segment 
decoder which controls +he dlsplay seg­
ments through driver transistors. 

3.14 Corresponding segmen+s of al I dig-
! ts are wl red together. The 

four-digit data !Ines Indicate which 
dig!+ Is being multiplexed on+o +he bl+ 
data I ines. Each dfof-t da+? I fne feeds 
a driver which connec+s +o +he anode of 
al I segments for a single dip!+. 
Therefore, any given segment of +he dis­
play Is I I+ by a colnclden'ce of +he seg­
ment driver anct the dig!+ driver. The 
display ls blanked when +he swl+ches are 
se+ +o QUIET and ffiMT posf+lon. The 
decimal poln+ Is determined by the 
4 kHz/ 20 kHz switch. The 4-Hz position 
gives X.XXX kHz; +he 20-kHz posl+ion 
gives XX.XX kHz. 

F. level ~+er (Figure 9J 

3. 15 Detectors: The Input to +he level 
IJe+er Is derived frar> Rece 1 ver 

Fi I +er Select 8 (Figure 5), and consists 

XMT INPUT LOW-PASS SQllARE 

SELECT FILTER WAVE 
CON\'ERTER 

RCV 1c1e 1c10 IC14 
1102 1102 110 1102 

of receiver noise, receiver level, 
receiver notch noise, or transmf+ter 
level. The signal ls fed +o an amp! ltler 
with a gain of 0, +20, or +40 d8. The 
gain Is se+ by using +he au+oranglng 
signal to ·swl+ch, via a dual analog 
switch, feedback resistors In the amp-
11 f ler. The output of th<? ilmpl lfler Is 
fed to an Average Detector and a Peak 
Detector. The Average Detector ou+pu+ 
ls selected for level measurements. The 
two detector outputs are summed to form 
c quasl-rms signal for noise measure­
ments. The se I ec+ed detector ou+pu+, 
noise or level, Is fll+ered -+-o yield a 
de ou+put. 

3.16 The de output from +he f!i+er is 
compared wl th reference vo I tag es 

+ha+ represent under-ran9E', over-ran9e, 
and out-of-range thresho I cs. The ou+­
of-range comparator blanks the dlsplay; 
+he under-range and over-range compara­
tor ou+pu+s drive +he Au-torange Gain 
Switch!no loQic. A two-bit coun+er 
stores +he galn data CSD-1101-00): 

AGC40 (40 d8 gain) 
can+ b!+l 

AGC20 (20 d8 gain) 
cant b i+l 

AGC (0 d8 gal n l 

4 kHz/20 kHz 
Sw 

Sl-C 70f4 

XI FREQ COUNT 

= Qi (leas+ slgnlfl-

= 02 (most slgnlfl-

= 01 • C7 

FP'O DISPLAY 
IC5 - e 11 C'3 

SELECT 
XIC •RF(• XlO A-C'!GIT 

MUl Tl Pl !ER iCl4 COUNTER 7-SEGMt'T 
IC31 '101 

!Cl 5 
1101 BIT DATA 

4 kHz/?Q kHz CLEAR SCAN 
Sw 

Sl-C <TIMrcPI DIGITS 

?Oe4 TllANSFEP ITiMXFR) 
(From Tlm!ng 

L-enerator) 

DECOOEP 
IC25 
1101 

8LANl<!NG 

teLNFRQI 

Fig. e 
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GAIN SELECT 
c, 20, 40ti8 ,• 

UT i'-. 7 AVERAGE LEVEL DETECTOR INP 

FRQt;l 
RCV 

-;o 1c1,~ ~DETECTOR z IC22 • 23 (Av) SELECT 

oc 
Fl t~ER OUTPu· VOLTAGE llNDER AUTORANGE 

I c 21 COMPARATO~ RAN<iE' GA IN 

11 00 1 !0(l ~ 1100 OVFR SWITCH I NG 
RANGE' SWITCHED PEAK 1 IC:?O -::t IC3 - 5 G:Jt ._,, DETEe:TOR J (Av +Pk) 1100 1102 OUT OF 

IC22,23 

FUNCJtN Sw 

RANGEl 
1100 

VOLTAGE BLAN!< 

<NO I SEIL FVELJ -= REFEPENCES DISPLAY 
C:7. 1' 1102 S1 1103 

LOG RANGE . ' 
ES ENDM 

Il 
FRO 

TIMIN 
GENERA 

EXPONENTIAL 
WINDOW 

VOLTAGE _ri_ PULSE LEVEL/ -
4o Cl}llPARATOR LEV PEF NO I SE & _11c<}--VOLTAGE ·- --..._ 

M GENERATOR IC2 PULSE_.. R.ANGE 1-
1 MHz 11 01 

G 01 - 3 1102 11 (12 20dP SELECT 
TOR PULSE - IC5,7 ,?,9, (TIMING GEN) 

LOG CONVERTER 40dP ..,.. 10 1101 
PULSE 

~ 

~ SIGN 
SELECT '-

LEV REI"_,.. IC' 1101 FUNCTION Sw 
PULSE • <NO I SE/LEVEL) 

<TIMING GENERATOR) S1 1 1 (13 

cou 

'.llGIT DATA 
3-0IGIT 
COUNTER 

4 BIT NT DATA 7-SEGMENT 
~ 

DECOf'\ER IC21 . 
1101 IC74 11(i1 

CLlAR SCfAN DIG I TS 
TIMCLR) ( SCNFRCJ 

TRANSFER 
(T IM)<FR l 

(TIMING GEN) 

BLAN!< ING 
iE'LNLEVl 

SIGN 
DIGIT LEVEL DI SPLAY 

' OR IVERS . 
IC32,Q4,1',10 

-I/Ill/ 11 (\1 

SEGIAENT - -·-. 
. QP IVERS IC'- 4 

IC79 1 '01 1 1 (1 ~ dPm/dPrn 

F lg. 9 

IC17 
1101 

..;. 10 
IC15 -
1101 



The coun+er steps for any ot the follow­
ing condi+ions: 

(Ner-range • AGC40 

+ ( under-ronge + over-rang el • AGC20 

+ under-range • AGC 

3.17 A 1.67-Hz signal (CLK2HZl from +he 
T!mlno C~nerator is used as a 

coun+er clock. The coun+er rese+s when­
ever Q1•Q2 occurs; note +ha+ +he counter 
steps frOOI +he AGC20 state tor e 1 +her 
over-range or under-range. The over­
ra0ge condl+lon s+eps +he counter to +he 
AGC state by .rese++l ng +he ·coun-ter. The 
under-range condi+ion steps +he coun+er 
once more +o reach +he AGC40 s+a+e. Fig­
ure 10 shows how +he galn ls switched 
for a decreasing signal and an Increas­
ing signal. Note +he 2-dB hys+eresfs 
tor +he +wo c2ses. This avoids excessive 
gain swl+ching tor slgnals which tluc-t­
ua-te a+ +he oain boundaries. The 
hys+eresls Is provided by +he voltage 
canpara+ors. The under-range compara-tor 
turns on for inpu+ voltages less +han 
0.074 vol+s, while +he over-range 
compara+or +urns on for i npu+s prea+er 
+han 1.11 volts. The au+oranglng pain 
signals are fed back +o +he lnpu+ 
amplifier -to se-t +he gain, and ere also 
fed to the Level Me+er Logic +o correct 
+he di splay. 

3.18 Log Conver+er: Figure 11 shows 
+he ope·a+ion of +he log conver­

ver+er. The ENDt-'ES (End "'1easure) pulse 
tran +he Timing Genera+or charges a 
capacf+or +o a reference voltage. A+ 
+he end ot +he pulse, +he capacitor is 
al lowed +o discharge +hrough a resls+or. 
The capacf+or voltage is buttered by i' 

h19h Impedance amp I !tier and co~pared 
with +he de voltage +hat represen+s +he 
I npu+ signal I eve I • The ou+pu+ of +he 
canpara+or is high trom +he s+ar+ of +he 
ENDt-'ES pulse un+il the capaci+or vol+age 
is less +han +he lnpu+ voltage. The 
wl d+h of +he canpara+or ou+pu+ 1 s In­
versel y proportional to +he log of +he 
lnpu+ voltage. 

Page 10 

3. 19 Count er Logic: The ou+pu+ pu I se 
of the log converter comparator 

(LOGWt(J) ls used as a "window" to ga+e 1 
MHz c I ock pu I ses to +he 3-d i g i+ counter 
which drives +he level display. Addi-

dE'm 
+13 

. 

0 -

-22 -
-24 -

-42 
-44 

-50 

SIGNAL 
DECREASING 

'· 

\ 

Od8 GAIN 
AGC 

20 dE' GA IN 
MC70 

" 
d(\df1 
GAIN 

AGC40 

SIGNAL 
INCREASING 

Fig. 10 



ENDMES 
(End flleasure) 

-·-'leap +dB :-dB 

I 
I 

LOGWND L <Lo9 Window) -dEl 

LE'IREF 15 ll'S 
(Level Reference) 

LE'IW IND 
(Level Window) 

= LOGWN[l E) LEVREF 

TIMC'LP 
(Time of 

Clear Puf sel 

TfM20 
<Tl me 70 dBJ 

20 ms 

TIM40 
<Tl me 40 <f8l 

40 IT'S 

T IMl<FR 
(T llT'e of Tronsfer) 

SET SIGN FF + 
IF LOGWJ\O • 0 

• --·-I 

Vcap +d8 I -df' 

LOGWND +dP 

LEVREF 

LEVWNI:' 

FI g. 11 
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+Iona! window pulses are added +o 
correc+ +he display for +he selec+ed 
gal I'· 

(a) Neoatlve dB Level ~asuremen+s: 
Figure 11 shows +he +lm1ng tor 

level measuremen+s. The f lrst case 
shown Is a ne,ia+lve dB level. A 
LEVWIND (level window) signal ls 
formed when: 

LEVW~ = LOGWND @ L EVREF 

LEVREF (level reference) Is a 15 ms 
pulse from +he +!ming genera+or. The 
+lmlng cycle begins wl+h +he clearlng 
of +he coun+er wl+h TIMCLP. The 
counter lnpu+ for level' measuremen+s 
Is: 

1 MHz • Tl MXFR 
• (LE VWND + /\GC20 

Tlr.t20 + /\GC40 • Tll\l~O) 

On I y +he por+lon of LOGWND +ha+ 
fo I lows +he end of LEVREF is coun+ed. 
The por+lon during LEVREF ls blocked 
by +he exclusive OR; +he por+ton be­
fore LFVREF ls cleared by Tlr.tCLP. 
~+e +ha+ +he coun+ I ncre'1ses c>s +he 
inpu+ level decrec>ses. The coun+ 
pu I ses are d Iv I ded by 10 and fed +o 
+he 3-dlglt coun+er. (The counTer Is 
ac+ual ly a 4-diglt coun+er; +he LSD Is 
no+ displayed. Therefore, a·n addl­
+lonal division by 10 Is lnser+ed.l 

(b) Seal Ing: Proper seal Ing of +he 
d l sp I ay Is prov I ded by +he TI 11120 

and TIM40 pulses. The 20 ms TIM70 
pulse ls ga+ed by AGC20 +o add 20,000 
pulses +o +~e coun+. Dividing These 
pulses by 10 results In a display of 
200. Since +he dlspl ay Is In +en+hs 
of dB, 20.0 dE' ls added. TIM40 Is 
used In a slmllar manner for +he 40 d? 
range, and ne!Ther signal ls used tor 
the 0 dB range. The con+en+s of the 
coun+er are +ransferred +o a sTorage 
regls+er a+ +he TIMXFR pulse (Time of 
Transfer). Coun+fng Is blocked during 
+h Is pu I se. 

(c) Positive d? Level Measuremen+s: 
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-----~----·-------

lne second case shown In Flgure 11 
Is a posl+lve level measuremE'nt. ·The 
counter Is enab 1 ec! fr an the end of 
LOGWNO untll the end of LEVREF. No+e 
+ha+ the count decreases as the Input 
level decreases. The sign of the dis­
play ls determlned by a FF, which ls 
se+ h l gh ( pos It Ive s l gna I ) if LOGWNO 
Is low at the end of LEVREF. The dis­
played + sign Is formed by a combina­
tion of the - sian and a vertical 
I l ne. -

(d) Noise "1easuremen+s: Noise meas-
urements are d l sp I ayed In reverse 

no+a+lon, l .e., dBrn. 0 dem corres­
ponds to 90 dBrn and -90 dBm corres­
ponds +o 0 dE'rn. Flpure 12 shows +he 
log conversion. A NOIWND (noise win­
dow) signal Is formed when: 

NO I WND = (Tl M40 • LOGWND) + TI l\ICLR 

The timing 
clearing of 
The coun+er 
men+s ls: 

cycle begins with the 
-the coun+er w!+h TIMCLP. 
I npuT tor no I se measure-

1 l\IHz • Tl l\IXFR • (NO I WNO + TI "120 
• AG'C20 + TI M41il • /\GC20 • AGCt!O) 

Figure 12 shows Tha+ NOIWND enables 
+he counTer from +he end of LOG'WNO TO 
+he beginning of Tlf.140. NoTe +he+ +he 
coun+ decreases as The noise level 
decreases. Proper sea! Ing ls pro­
vided by adding +he Tlf.120 pulse for 

· +he 20 dB r anoe, TI "140 for +he O dP 
range, or nei+her tor +he 40 0e range. 
Tlf.lXFR b I ocks +he coun+ l ng a+ +he end 
ot The cycle and Transfers +he counTe~ 
con+en+s +o +he storage regls+er. The 
counter requ I res at I eas+ one add 1-
+i onal coun+ pulse +o Transfer The 
counTer con+en+s. This requlremenT is 
met by +he TIMCLR Term In The eQua+lon 
for NOIWND. 

3.20 Level Display: The operation of 
the I eve I d I sp I ay ls s Im l I ar +o 

Tha+ of +he. Frequency flle+er Display 
(paragraph 3.13). The sign, decimal 
poln+, and +en+hs dlgi+ are blanked for 
noise measuremen+s. The level dlspl ay 



. . 
Is blanked with the plus sign on when­
ever a level measurement exceeds +13 
dBm. Conversely, the dlsplay ls blanked 
with the minus sl~n on whenever the con­
tro I s are se+ to TR'-'T and QUI ET pos I­
t I on. The entire dlsplay ls blanked 
when the contro Is are set -to TRt<'T and 
NOISE or NOTCH NOISE. 

G. Logic EQua+fons 

ENDt.4ES = DI• Bl 
(End 1Aeasure) 

TI t-420 = C 1 • (0 I + B 1 ) = C ,1 • D 1 • el 
(Time 20 dB) 

Tlt-440 = 81 •Cl + Tlt-420 =Bl• C1 + 
C1·01·BT 

(Time 40 dB) 

ENDMES 

Vcao 

LOGWND 

NO IWNO 
(Noise ---' 
WI ~dow) 

TI M?C 

TIM4() 

Tlt.'XFR --..., 

Tl~LR ---J 

Fig. 12 

TIMXFR =At• ENDMES = Al ·Flt• Dl 
(Time ot Transfer» 

TIMCLR =At· ENDIAES = A1·131•01 
<Time ot Clear) 

LEVREF 1 = C + D + A + B 

LEVREF = LEVREF1 + <D1 •Cl) 
(Level Reference) 

LEVWND = LOGWNO • LEVREF' + LOGWND • 
LEVREF = LOGWNO Q) LEVREF 

(level Window) 

NOIWNO = TtMCLR + (Tlt-440 • LOGWNDl 
(Nol se Window) 

COUNT = lMHZ • TIM)lfR • ULEVE . .=L_•_ 
(Tl t-420 • AGC20 + TI M40 • AGC:?O • AGC40 

+ NOIWNDl) 

70 ms 

40 fl"S 
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+ LEVEL • ( AGC40 • Tl·M40 + AGC20 
• TIM20 + LEVWNOl 

NEGSGN = BLNFRQ + LEVEL 
{Negative Slgnl 

POSSGN = LEVEL • FF3 (+ sign formed by 
POS SGN · NEGSGN l 
(Positive Slgnl 

FF3J=LOGWND[<FF.? (IC:'-1, 1101) Is 1 
for +, 0 for -l] 

FF3K= LOGWND 

FF3CLK = LEVREF, 

BLNFRQ = QUI ET • X"'T 
(Blank Frequency) 

BLNLEV = OUTRNG +QUIET• XMT 
+ LEVEL · XMT 

(E'I ank Levell 

FRQCNT = VF • INPUT X1 0 + VF · 
INPUT + TIMXFR 

(Frequency Coun+) 

AGC20 = Q2 (IC17-12, 1101) 
(Au+o Gain Control 20) 

AGC40 = Ql CIC17-11, 1101) 

AGC =Of• 02 

Switch AGC = CLK:?HZ • [UNDRNG•AGC20 
· AGC40 + (UNDRNG + OVRRNG) • AGC20 

+ OVRRNG • AGC40 l] 

UNORNG - Under-ranqe 
OVRRNG - Over-rang~ 

Reset AGC : 01 • Q2 

VF = 4kHz switch posf-tfon 

PROG = 20kHz swi-tch posl+fon 

LEVREC = LEVEL • REC 

LE VXt.IT = LEVEL • XMT 

FLAT = LEVEL 1- !WGTD 1- VF) 
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VFWGTD = LEVEL • VF • \rlGTD 
CC t.lessage Fiiter) 

PFWGTD = LEVEL PROG WGTD 
(Program Filter) 

VFFLAT = LEVEL • PROG • WGTD 
(3 kHz Fl I 1-er) 

H. Dial and Hold Functions 

3.21 Variations of the Dial and Hold 
function have been Incorporated In 

the 701A units manufactured to date. 
The functional differences and effective 
serial numbers are described In the fol­
lowlng paragraphs. 

:.22 701A Units, S/N up thru 1502: Un-
its with serial numbers up thru 

1502 have the d I al and ho Id funct I on 
associated with the TRANSMIT <output) 
Jack. (See Figure 13.) When a di al set 
ls plugged Into the DIAL Jack, both the 
rece Ive and tr ansm It l nterna I measure­
ment circuits are dlsconnecte~ from the 
TRANSMIT Jeck, and a d I rect connect ion 
Is established between·the DIAL Jack and 
the TRANSMIT jack. This arrangement 
permits the c I rcu It under test to be 
connected to the TRANSMIT jack, and to 
be d 1 a I ed up us l ng a d I a I set p I ugged 
Into the DIAL Jack. When an off-hook 
condition Is establ !shed at the far-end, 
and with the HOLD/OFF switch in the HOLD 
position, a holding current is appl led 
to the I lne under test. Removal of the 
dial set fraii the DIAL Jack estabi !shes 
a connection from the TRANSMIT jack to 
the Internal measurement circuitry which 
Is control led by the XFR/NORM swl-tch. 
With the switch In the XFR position, the 
measurement circuitry Is connected to 
the circuit under test and the transmit 
c 1 rcu I try ls d I sconnected. In the NORM 
position, the transmit measurement cir­
cuitry ls connected to the circuit under 
test to allow application of the oscll-
1 at or output. The un I ts hav Ing th Is 
particular arrangement can be Identified 
by the presence o t the XFR/NORM togg I e 
switch on the front panel, 
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3.23 701A Unlts, S/N 1656 includlng alt 
subsequent serlal numbers except 

16q2 thru 1668: The current production 
units Incorporate a DIAL/tJEAS switch (In 
lleu of the XFR/NOR~AL switch), and have 
the dial /hold function assigned to the 
RECEIVE Jack. <See Figure 14.) With 
the c I rcu It under te.st patched to the 
RECEIVE jack and a dial set plugged into 
the DIAL Jack, the circuit under test 
can be dlale~ up when the DIAL/~AS 
switch ls placed Jn the DIAL position. 
Upon es tab I i sh Ing an off-hook cond It I on 
at the far-end, and placing the 
DIAL/f.4EAS switch ln the ~/IS position, 

TRANW IT 
Jft CK 
J6 

DIAL 
JACK 
Jc 

RErE I VE 
JAC:K 
J4 

(TIP) 
2 

,\3 (RINGl 

\1 

( T ! p) 

'+ 5 

• •
2 

(PING) 

' , 

<TIP J 

7 

3 <RING) ' 

\7 

the I nterna I rece Ive measurement 
circuitry Is connected to the circuit 
under test. If on I y a measurement test 
Is requ I red, It Is not necessary to 
remove the dial set from the DIAL Jack. 

3.24 Most circuits wl I I be held up by 
the 600 or 900 ohm res l st Ive ter­

m In at l on across Tl p and RI ng • However, 
for extended loops, additional holding 
current can be provided by pl acing the 
I-OLD/OFF switch In the HOLD position. 
If It ls desired to apply a test tone 
slgnal, the HOLD/OFF switch must be 

I e 124.n ... - XMTOTl 
f 0 ' S 1-A 274f'L ... 

' 
-1 2 

.. 
3 I ~1 124.IL 

S 1-A ,---.. ... 
S5 

, -5 27•.1l. 
X~TOT2 

I 

2l> rl, 
I I 
I I 

HOLD 1 

I I I 

3 
LrJ 

.v HOU' 2 

I 

f R CV \TIP) 

1 e 90011. . 
16 I 600Il 600/ 

~ ~EAS Sf-A ... 
"id ~ 5 

900 

4Q DIAL 6
0 rRDG 4 

J- S 1-B 
TE'W 

r-<EAS i -, TERI>' ? 
-

:j DIAL 
' 

/BROG 

CV IRING) 

S4 
81AL/l'EAS 

Sl Siiown In OUT position 

~d Shown in ~EA~ poslt:on 

S5 Shown 1r. OFF positton 

F 1 g. 14 
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placed In the HOLD posltfon, the d!al 
set must be removed from the DIAL Jack 
(If one ls connected), and the D1AL/~EAS 
switch must be returned to the ·DIAL 
position. With a d!a! set removed, the 
DIAL/~EAS switch functions as a transmit 
measure swl tch connect! ng the c I rcu 1 t 
under test to the transmit circuit or 
the measurement circuitry respectively. 

3.25 701A Units, S/N 1503 thru 1655 and 
1662 thru 1~6P: A relatively 

smal I number ot unfts were manufactured 
similar to the current version (refer to 
Paragraph 3.23 and 3.24), but without 
the capab 11 lty to connect the transm It 
output to the dialed up circuit. The 
front panel arran9ement of these units 
Is the same as +he current production 
version. 

3.26 702A DIAL and HOLD Function (Fig­
ure 13 l: The 702A un ! ts have the 

same dial and hold configuration as the 
early 701A models <paragraph 3.22), 

4. TEST AND CALIBRATION 

A. 701A and 702A Test !Ind Cal !bratlon · 
Procedures 

4.01 The following procedure Is !!ppl !­
cab I e to both the 701 A and 702A 

test sets. 

4.02 Test Equipment Required: The fol­
low! ng test equ 1 pment Is requ I red 

for cal lbretlng the 701A and 702A test 
sets. 

•Multimeter 
•RMS Voltmeter 
•DI stor+lon Analyzer 
• Frequency Counter 
•Osei I lator 
•Osei 1 loscope 
• A+tenua+or 
• De Power Supp I y 

4.03 lnltlal Set-Up Procedure: Set the 
front panel switches on the 701A 

or 702A as fol lows: 

FUNCTION switch LEVEL 
DISPLAYS switch RCV 
All pushbutton switches Out 

(disengaged) 

4.04 Jack Connections Test: Check the 
front pane I Jacks as fo I lows: 

( 81> Check and ver I fy that the Tip and 
Ring of the RECEIVE, TRANSMIT, and 

DIAL Jacks are not connected to 
ground. 

(e,) Check and verify that the sleeves 
of a I I three Jacks are connected 

to analog ground. 

(c),, Turn on power to the un lt be! ng 
tested. 

4.05 Level Calibration Test: 
the level ca! lbratlon 

Perform 
test as 

fo I lows: 
(ti<>) 

(al Input a o.o dBm signal at 1 kHz ~ 
and verify that It reads o.o d8m(tl0) 

on an RMS meter ( 600 ohms term Ina-
t 1 on l. 

(bl Adjust R10 
reading of 

d I sp! ay, ) 
(,0 

(8000-11 00-00) 
t/-0, 0 on the 

Lfl~) 

for a 
level 

(c) Put 20 dB attenuation In the Input 
slgnal. 

(d) Adjust R1 (8000-1107-00) for a 
reading of -20.0 dE>m on the level 

display. t-zo) 
(el Put 40 dB attenuation In the input 

slgnal. 

(f) Adjust RB (8000-1100-0Q) for a 
reading of -40.0 dBm on the level 

d I sp I .:iy. 

fl.t IS ;;OT 1/H f'T f'•1 

II I .s ?-t4._ p~ 17ff: A.r!fi ff'/ I.I (Ji."-''- P 

F l'<.<fM Tltt. I'!. IA~ 
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(gl Repeat step (a) until the fol low­
ing conditions are met. 

RMS t'eter 

+13.0 dBm 
0.0 dBm 

-10.0 dBm 
-20.0 dBm 
-30.0 dBm 
-40.0 dBm 
-50.0 dBm 

Leve I Ol sp I ay 

+13.0 +/-0.2 dBm 
0, 0 +/-0.1 dBm 

-10.0 +/-0.2 dBm 
-20.0 +/-0.2 dBm 
-30.0 +/-0.2 dBm 
-40.0 +/-0.2 dBm 
-50.0 +/-0.2 dBm 

4.06 Noise Cal lbratlon Test: Perform 
the noise cal lbratlon test as 

fol lows: 

(al Set FUNCTION switch to NOISE posi­
tion. 

(bl Input a 0.0 dBm, 1000 Hz slgnal. 

(cl Adjust R9 
reading of 

di sp I ay. 

(8000-1100-00l for a 
90 dBrn on the I eve I 

(d) Put 40 dB attenuation ln the Input 
signal. · 

(el Adjust R7 !8000-1100-00) for a 
reading of 50 dBrn on the level 

dlspl ay. 

(f) Repeat step (b) untl I the fol I ow­
ing conditions are met. 

RMS Meter 

0.0 dBm 
-10.0 dBm 
-20.0 dBm 
-30.0 dBm 
-40.0 dBm 
-50.0 dBm 

4.07 Transmitter 
Test: Perform 

el cal lbratlon test 

Level Olsplay 

90 +/-1 dBrn 
80 +/-1 dBrn 
70 +/-1 dBrn 
60 +/-1 dBrn 
50 +/-1 dElrn 
40 +/-1 dBrn 

Level Cal I brat Ion 
the transmitter lev­
as fol lows: 

(a) Set DISPLAYS switch to TRl-4T posi­
tion and select ~ mode. 

Page 1 [' 

l) 5'(; /l-lG p £ 
[<:>ootfz-

( b) Adjust front panel LEVEL •control 
for a I eve I d l sp I ay read Ing of (},,Q,.i 

dB. '·' 

Cc) Adjust R9 (8000-1102-00J until RMS 
meter (600 ohms terminated) reads 

o.o +/-0.1 dBm. 

4.08 Transmitter Frequency Cal lbratlon 
Test: Perform the transmitter 

frequency calibration test as follows: 

lal Set DISPLAYS switch to TRMT mode 
and select OSC mode at 0.0 dB, 300 

Hz, -.t-
R l> R 3, P, 7, f(.5' 

(bl Adjust%, .ft€V, ~ (8000-1102-00) 
4 for dlstortlon of -50 dB. 

IJ• rT fl7 <./MWi£s !"~ • c:1111st: rr w 1-rlf p,~ r AWA~. 

(c) Change transmitter frequency to 50 
Hz. 

(d) Adjust R4 (8000-1102-00) for dis­
tortion of -40 dB. 

(e) Change transmitter frequency to 
3000 Hz. 

(fl Adjust R7 <8000-1102-00) for dis­
tortion of -48 dB. 

Repeat steps (a) thru (fl until 
the distortion specifications are 

satisfied. 

4.09 1004 Hz Test; Perform the 1004 Hz 
test as fo I lows: 

( e) Set DI SPLAYS s w I tc h to TRMT po" 1-
t ion, and select 1004 Hz mode. 

(b) Adjust R8 (€000-1102-00) for a 
fre~uency d l sp I ay of 1005 Hz. 

""~ flQJ ~l'l.7 f'-01!.. o.o Dll,,, C•,-,O.;T 

B. ED-1101-00 (Digital Level PCB) Test 
f'.rocedure 

4. 10 The fo I I ow Ing test procedure ls 
appl !cable to both the 701A and 

702A test sets: 



4.11 Test Equipment Required: The foll­
owing test equipment ls required 

for performing this test procedure: 

701A or 702A (cal lbratedl 
Frequency Counter 
Ha I cyon 5208 
Attenuator 

4.12 Initial Set-Up Procedure: 
front panel switches on 

or 702A un lt as fo I lows: 

Set the 
the 701A 

FUNCTION switch LEVEL 
DISPLAYS sw ! tch RCV 
All pushbutton switches' Out 

( d I sengaged l 

4.13 Displays Test: Perform the dlsp­
lays test as fo I lows: 

(al Input a 1000 Hz slgnal at 0.0 +/-
0.1 dBm Into the RECEIVE Jack. 

!bl The level dlsplay should read O.O 
dBm +/- 0.1 dBm and the frequency 

dlsplay should read 1.000 kHz. 

(c) Observe that the frequency display 
does not change more than 1 Hz In 

least sfgnlffcant digit at a rate not 
I ess than one minute. 

(dl The level display should not 
change or fl lcker. 

(e) Both displays should be of equal 
brightness and readable. 

4.14 Autoranglng Test: Perform the 
au tor ang i ng test as fo 11 ows: 

(al Change Input level to -20.0 +/-0.1 
dBm. 

(bl The level display should change to 
-20.0 +/-0.1 dBm within 2 sec-

onds and stay at that point. 

<cl Change input level to -40.0 +/-0.1 
dBm. 

(d) The level display should change 
to -40.0 +/-0.2 dBm within 2 sec­

onds and stay at that point. 

. 
4.15 Noise Test: Perform the noise test 

as fol lows; 

(al Set Fl..tlCTION switch to NOISE posi­
tion. 

(bl Input the fol I owing signals and 
observe the level display. 

Input Signal 

O.O +/-0.1 dBm 
-20.0 +/-0.1 dBm 
-40.0 +/-0.1 dBm 
-60.0 +/-0.1 dBm 

Level Dlsplay Reading 

90 +/-1 dBrn 
70 +/-1 dBrn 
50 +/-1 dBrn 

, 3o +/-1 dBrn 

4.16 Frequency Resolution Test: Resolu­
tlon should be 1 Hz tor the 4 kHz 

range and 10 Hz tor the 20 kHz range. 

4. 17 BI ank l ng Log le Test: Perform the 
blank 1 ng log!c test as fo I lows: 

(a) Set DISPLAYS switch to TRMT posi­
tion. 

(bl Set FIJllCTION switch to NOISE posi­
tion. 

(cl Observe that the level display Is 
blanked. 

(d) Set the 1004/QUIET/OSC switch to 
QJIET posltlon. 

(e) Observe that both displays blank 
out except for the +I- s I gn and 

the declmal point. 

(f) Input a signal 13.5 +/-0.4 dem. 
The level display should be 

b I anked except for the +I- sign and 
the declmal point. 

(g) Except tor the above conditions or 
low battery, the displays should 

not blank out In any other modes. 

(hl Turn off power to the unit under 
test. 

Cl) This completes the test procedure 
for the Dig Ital Level PCB 

C ED-1101-00 l. 
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5. ENGINEERING DRAWINGS 

5.0! This sectlon contains the Halcyon 
engineering drawings required for 

ma I ntenance of the 701 A and 702A test 
sets. The block and flnal assembly 
draawlngs are Included first to aid In 
I dent f fyt ng the subassemb I y draw t ngs 
that fol low. The subassembly drawings 
are In numerical order as Indicated by 
the .four-digit base number and the two­
dlglt suffix. Al I the drawings required 
for each assembly or subassembly are 
grouped together, w I th the schemat I c 
diagram tot lowed by the assembly draw­
ing, bl I ls of material, and wiring I 1st 
as appl !cable. The drawings tncluded are 
as fo I lows: < 

Top Assembly Drawings 

1136-00 701A Transmission Test Set 
1143-00 702A Transmission Test Set 

Page 20 

Sub-Assembly Drawings 

0001-45 Enclosure, 701A 
0002-45 Frequency Dlsplay, 702A 
0002-46 Level Dlsplay, 702A 
1057-00 DC/DC Converter, 702A 
1057-15 DC/DC Conv f.bd, 702A 
1100-00 Level f.leter* 
1101-00 Dlgltal Level* 
1102-00 Common Analog, 701A 
1102-01 COllll!IOn Analog, 702A 
1103-01 Mother Board, 701A 
1104-00 Power Supply, 701A 
1122-24 Front Panel, 701A 
1122-25 Rear Panel, 701A 
1143-01 Front Panel, 702A 
1143-02 Inst Rack, 702A 
1148-00 Mother Board, 702A 
2084-01 Termination Board* 

*Common to both 701A and 702A 
un Its 
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