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Specifications

GENERAL SPECIFICATIONS
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.4 % AA Alkslins Battenes (Aadio Shack Cat. Mo, 23-552) or
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Block Diagram
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Theory of Operation

GENERAL DESCRIPTION

This instrumearnt is a digltal fI‘ED]UEI"lC"y’ countar Ussd 1o make frequency measurement of radio frequenn:y
{RF) signals. The unit has a specified range of 1 Megahertz (MHz) to 1300 MHz (1.3 GHz). The 22-305 s
a microcontroller basad instrumanrt capabla of measuring and displaying the frequency of HF signals with
differert resolutions and display update rates. See User's Manual for details of operation.

CIRCUIT DESCRIPTION

Power Supply

Fower for the counter circuit is pravided by either a 9 Volt DC wall adaptar or by 4 NiCad or Alkaline AA
batteries. The 5 VD fram the wall adapter is requlated by L2 1o provide +5 VOO far the rest of the circuit.
F17 providee charge current for MiCCad batteries whan 5W4 iz in the MiCad position. D4 provides 2 0.3
Yolt Duop when MiCad battedes are used o power the unit. DS and D11 provided a 1 volt drop when
Slkaling halteries are usead to power the circuil,

Low Power Datect

US is o low voltage detoctor with an opon drain cutput. A25 will pull gin 21 of tho microcontraller high
whan e inpul 1o U5 is above approximataly 4.1 US will pul its outpul low swhen the inpul vollage is
below approgmmalely 4,1%,

RF Input Circuit

O, M0 and RAG provide o user selaciable 172 W B0 it lsad. D12 and D13 provide protection fram larga
nput vertages by clipping inputs to 5 ¥ Valts and -0.7 Valts respeciively, SYW2 selects whether e Input
signal wil be passed through the low frequency amplifier or directly to the prescaler. Q1. 22, O3, Q4, and
associolod components provide amplification for 110 50 Mhz signals 1o decrease the jittar cansed by slow
risTall iimas input inte the prescadar, LA,

Prescaler

The presnalar W3, 14, divides by 84 tha fraquenny intn pin 1. 07 and associated components shift the
autput of the prascaler from ECL valtaga lovels to CMOS voltngo lovels tor input to the frequency counter
ASIC, U3,

Frefuency Counter ASIC

U3 is an appleation apesiic integrated eirewit (ASIC) that perdarms frequency counting funations an the
sigrals input to pin 22 ([FIM). The ASIC has two basic modes of cperation, fast and slow gats speeds, The
state [highvlow) of the HIYLO pin (18) determinges the current gate speed (fast/slow). At the start of each
gate peried, the ASIC clears its intermal counters and beging gating the input frecuancy into the countar
string. At the end of the gate perind, the ASIC signals the mcrocontrollar that the countars have baan
updated and can be read for display. The microcontreller is responsible for sending commands to the
ASIC tor vanous contral tunctions of the gate pericd and also reads back the counter data after the end of
the pariad. Tha miceornatenller most alsn strobe some of the ASIC commands.

The various modes of the ASIC are controlled as follows:

Tirma Bace Cantral {pin 163

o Select G40 mS time base (Slow gale spead)
1 Select 64 mS time base (Fast gate spead}
3]
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fheary of Operation
ASIC Control;
Pins 65435 Function Slhied
o000 Read [git O Mo
0001 Reard Cigit 1 Mo
ag1a Head Digit 2 Mo
oo Fead Digit 3 Mo
o100 Read Digit 4 o
0101 Baad Digit 5 Mo
D110 Nead Digit & Ma
0111 Read Digit 7 [ 1y
1000 Clear Counters/Aesel ASIC Yaog
1001 Enatle Count Yas
1010 Bead Busy State Mo
1011 Lateh Count Data Yag
1110 Pead Overflow Bit Mo

Microcontroller

The microcontroller is a 4-hit Samsung KS5EC220, The microcentroller reads the condition ot the
backlight and gata speed kays, SWA and SW8, and eontrols tha states of the hacklight And the pate speed
af the: frequency countor ABIC accordingly. Tho microzontraller rosets tho ASIC, waita for the gate time to
be completa, then reads the digits of the frequenecy from the ASIC, one digit at a time. The microcontreller
than restarts the gate cycle again. Tha microcontroller drives the liquid erystall display (LCDY used to show
the fraquency. The microcantroller updates the display after each gate and tlinks the decimal point to
indicate that a gate periad has ended. When the microcontroller detects thal its pin 31 s at a low level, il
turns ar: 1he rightmost degimal paint in the display (o indicale that the unit's power is insuffioent to give
accurale readings.

Backlight

The display has a user cantrallable Ukacklighl. The miciocontollen ieanls tha slale of SWH and il he key =
pressad lor less than 2 secords Wims an the backhght with L8 for 10 seconds. || the user presses tho
backlight kay frr piora than ? sanands the micro thirms on and keeps on the barklioht until tha onit is
tumed off.

Callbration Pracedure

The 4 Mhz timebase of the freguency counler determinegs the calibralion of the reguency courder. The
frequency counter can be calibrated using two difforont mothods:

1. Use a high frequency signal generator such as a Fluke 80824 Synthesized AF Signal Generator 1o
input a 150 mY sigral inta jack. J1 at 1000 MHz {1 GHz}. The signal should ba unmeodulated, Set tho
frequancy counter for Slow gate speed for maxwmurn resolution on the dispray. Slewly adjust tnmmer
capacitor G16 untl the display indicates a frequency batween 339 33858 MMz Aand 10070.0011 MYz,

2. Use another frequenoy counter with high resolution such as an HP 5285A to measure the frequency
of the 4 MHz timebass. Set up the additional frecuency counter for maximum resolmion at 4MHz.
Connect pin 41 of the frequercy countar ASIC o e input of The mhar connter with 3 high Impedance
prabe and adjust trimmer capacitor G16 until the other counter indicates o frequency between
3.99995%6 MHz and 4.000004 MHz.
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Troubleshooting

Symptom Cause and Remady
“No Operstion . Chesk autput of SYDC Wall Adapter
»  Check AA battcry voltage
«  Check vottages at U1, ping 1 4nd 3
¢ Cheack for + SV0OG powear on all 1Cs
«  Cheock tor osellfaton on LM, pin 37
«  Check vollags on U1, rin 34
+  Check 53
Liquid Crystal Display Inoperative e Chiek lor osvillation un L1, pin 7
+  Check U1, plas 1 to 18 and 49 1o G4
*  Chack U1, plns 21, 22, 23, and 24
Display Backlight Inoporotiva = Chack O and agsocialed components
Display Rucklighl Alwmys On +  Check US and A25
Ul;spl-ay-Ul:btuEI_E WH-HI!_I.IrIIlUpH-N-:IlHU-IH l-r.'i(;\ 5[.,}.w Moda [ & Choek HHEIiHI_.FII"IDFI' ol B1h and B1H
Dizplay Incorract at Kknown Fragquency -_L,lnlt nc-t In calibration. Calibta unil Acennfing ko
callbralen procodurg paga 7.
Cispleny Lhinatehle: When Unit Qpotated i tha 1-50MH2 «  Creek 01, Q2 Q3, O4, and ancacliatod
Mocle - ._njn.mpnrmntﬁ.
Diaplay Always Shows 00000 ar 0,000 in 1 S0MHZ and | & Ghoek powar o U it £, 14, 21,008, 2469, ned 43
AOMBF 10 1. 300y Ranpor «  Chach LM, pin 4
Divpluay Unsiabdo I M Modos | Ghaok Ut pinetendd
L'.}Iﬁp.‘ﬁ}r Shows 142 ot 1/4 of Corroet Froguoncy = Chack U4, plos 2 and G
Disptay Alwnyn Shows "TEST » Chock U1, pin 20 o
NiGud Ballnries Do Net Clwrge e dr Dufective HI7
]
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Exploded View
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Explodad Viaw

Parts List
Ref. No. Description RS Part No, Mir's Part Ho.
1 Cover Assembly, Front 60186800504
Cover, Front e 601260290A o
Bracket, Tap 4111601304
Bracket, Bottom 4111601404
2 Lans, Cqs_met_lc o F151801604
3 Bozol, Front G801 2802904
4 Key Topper, Slide G500602504
5 Bracket, Connecting i 4111601204
& Board, Asscmbiy A37I001 (REF)
K Grommet, Cover 4811800304
8 Cover, Bottorn 6013803404
o Door, Battary 021501304
| 10 Antenna 1120600704
11 Screw, M 2.6 ¥ 5mm Long w/Retaining Ring HCBC2605508
10 Serew, M 2.6 x Smm Long HWMBOZEOS5E
13 Lahel, Rating e TIR0ET9E0A
14

MNPN
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Parts List

Base Parts List

Relerenca # Drescription RS Fart # MFR Part #
C14 CAPELEC 1, OURF,S0M. 2005 2 Wk, BULK CEACKDEM
<13 CAF,ELEC, 100U F,1 6V, 20% S, BLLK CEACG10TM
C59.11.28.29 CAP CER, 1CEIPF,A0V B 1206, NPO-X CEWAK102J
o122 CAP CER, D1UF G0, +BDY 20%, 1208 CIWPEI0EET
035781015146, 20, 27 CAPCER, ALF,500, +50-20%, 1206 CINPII D42
cCir CAR CEH,10PF S0V 5% (ROE MPO-X CBvAK 1001
c1g CAF CER,B0PF S0 B U80S NFO-X C BN ARE0M
A25 RES MG, 75, 1/8W 5%, 1204 AGOEW?S0"
R34 RES MG, 100, /8W 5%, 1206 RAGOEW1a- J-
R1516 RES MG, 100, /4% 5%, 1210 RAGOCXAL1!
F17 RLCES G2, 1/3W 5%, AX, 1250 M FCa IToen)*
R2A RES MG 240, 1/8W 5%, 1206 RGOEW24" -
A& RES MG 510, 1/8W 6%, 1206 ROOEWE1 1.
A1-5,7.8,11-13,33,34 RES MG, 1K, 1580, 5%, 1200 RGOEWd20"
FE,14 RES MG 2K, 1/8W 5% 1206 AGOE W2
Fth e | 41 s HES W 1k, 1HW 5%, 1206 EIGILES 120
RAN RF 5 MG, AAK, 1AW, R%, 19015 HONFW A
Aot HES MG aTK, AW, 55, 1200 FITAOF W F )
F18, 19,24 25 RES WL, TR, 1AW N5, 12100 AGUEW 1 5
N2 ML MG DM, 100 505, 1 200 MCOEMY TG
O7-10 DIGDE.LL4 748, CHIP SOGISe002-
[NRE ¥ [ CIQDE S ALS41 40 ~.CHIP BLYEIEE0T
0345 DIODE, yW4002 T AX SOSITMGE -
D511 DIDDE, BI, 1 MSa1 7-TAX shsEITo 0
LI I PAC A DS T T ORI A, BIMIC A HINE
) |0 MBROGE CHIP GINDLOG
QA1-+ AEISTOR, MMOTH 10,MNFN CHIP STMOHL G-
QG XSISTOR MMBTSS04LT 1 CHIF S TRMB3E0G--
Q7 REISTOR MMBTIS40T, CHIF CTMDKIGL--
U3 1, MGI2E- 117 FP, CHIP SICRA003..
U1 |G TERSIDIKSEEC220-71), CHIP SICARGN--
0se3 LED GHEEN LHO1 309 C SL-GOO045-
L1.2 IMDO,100UH, LALBINA AN 14201151428,
2 JACK POWER DG-HEGMTR-01-230 1QGEDAZ004
dd CORM BNC 13-80 1923600104
c1e TRIMMER (5-30PF). TLZ03RI00-ER 1540100404
e CRY 4.0MHE HC450U 207 F 3310607204
2,100 LED S52LG00208
L& 12 AHS Y841 A8 CHIP SIRHaYAL1A
EW5 6 SWITCH KEY SKHHAJZA10-TC 1870102014
Lw1-4 SWITCH,SLIDE SLVE232-04-EP THATEHH A
12
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Senvice Manual

PCB Layout and Schematic

Main FCB
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SCHEMATIC

SCHEMATIC
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