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1. CIRCUIT DESCRIPTION
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REFERENCE 1O THE BLOCK DIAGRAM WILL BE OF CONSIDERABLE HELP IN UNDER-
STANDING TII OPERATION OF THE [1925 CIRCUITRY. PLEASE REFER TO TIE
SCHEMATIC DIAGRAM FOR SPECIFIC COMPONENT DETAILS.

1. I GENERAL
A. BASE UNIT
1). RECELYLR

THE RF SIGNAL FROM THE ANTENNA IS FED THROUGH THE ANTENNA DUPLEXER bUP 1 TO
THE RIF AMPLIFIER 1.

THE AMPLIFLED RE STGNAL 1S THEN HETERODYNED BY 1ST MUXER Q2 WETIL THI ST
LOCAL, SIGNAL SUPPLIED FROM PLI. (PHASE-LOCKED-LOOP)  FREQUENCY SYNTHESEZER
CONSISTING OFF kX VCO AND PLL TC EC2, PRODUCING A FIRST 11" SIGNAL

(10. 6875Mllz) .

THE 1ST IF SIGNAL 1S TIUEN AMPLIFIED BY Q2 THROUGH CERAMIC FILTER CEF1 AND
CF2 WHICH SUPPRESSES THE 2ND IIF IMAGE SIGNAL, AND FED TG 2ND MIXER WITIHN
1C1, WIERE TUHE 1ST [P SIGNAL HETERODYNED WITID 2ND LOCAL SIGNAL SUPPLILD
FROM CPU CLOCK OSCILLATOR(S. OMiz), PRODUCING A 2.6875Klz 2ND IF.

THE 2ND {F SIGNAL 1S FED TO Tii IF LIMITTER AMPLIFIER WITHIN (CL. THE
AMPLIFIED 2ND IF SICNAL IS THEN DELIVERED TO THE DISCRIMINATOR WITHIN iCl
WHICH PRODUCLES AN AUDIO QUTPUT IN RESPONSE TO A CORRESPONDING CHANGE IN THE
FREGUENCY OFF THE 2ND IFF SIGNAL.

THE DISCRIMINATOR OUTPUT SIGNAL CONSISTS OF DIGITAL AND YOICE STGNALS.

2). DIGITAL STGNAL

THE DLGITAL STGNAL WITIL “TALK-ON”, “TALK-OFF”, DIAL DIGIT, I'LASH, CHANNEL
CHANGE, AND SECURITY CODE IS SHAPED WAVE FROM BY DATA SHAPER WETIIIN 1CH,
AND THEN FED TO THE CPU 1C101. THE CPU DECODES THIE BIGITAL SIGNAL TO REFORM
REQUIRED OPERATLON.

3). VOICE SIGNAL

THE YOICE SIGNAL IS FED TO THE EXPANDER WITHIN IC1 TO BE RETURNED ITS
ORIGINAL DYNAMIC RANGE. THE VOICE SIGNAL IS THEN DELIVERED TO TBE TELEPHONE
LINE THROUGH THE AMPLIFIER WITHIN @102, NYBRID CIRCUIT Q104, AND THE
ISOLATION TRANSFFORMER TIOL.
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4), TRANSMITTER

THE VOLCE SIGNAL FROM THE TELEPHONE LINE THROUGH THE HYBRID CIRCULT Q104 IS
AMPLIFLIED BY Q103 AND FED T0 THE COMPRESSOR WITHIN ICI TO COMPRESS 7S
DYNAMIC RANGE. TIHE COMPRESSED YOICE SIGNAL TS APPLIED TO THE VARACTOR D2
['OR FREQUENCY MODULATION. A 903Miz CARRIER TS PRODUCED BY PLL CIRCUET
CONSISTING 017 YCO AND PLL IC IC2. THE MODULATED CARRIER 1S AMPLIFLED BY Q4
AND TRANSMITTED INTO THE ANTENNA THROUGH THE DUPLEXER DUPE.

5). RINGER DETECTOR

THE INCOMING RING SIGNAL IS DETECTED BY TE PROTO COUPLER PCIOL WHICH
OUTPUT IS CONNECTED PIN 9 OF CPU AND CHECKED TTS FREQUENCY BY CPU. TIE
“RING” CODE IS TIEN GENERATED AND DELEVERED TO THE VARACTOR D2 FOR
MODULATLON.

6). POWER SUPPLY CIRCULT

THE POWER SUPPLY CIRCULT LS COMPOSED OF RIPPLE REJECTION CIRCUIT QLO8, BY
REGULATOR CIRCUIT TC207 & IC208, AND REMOTE BATTERY CHARGE REGULATOR
CIRCUIT Q109 & DIOT.

B. REMOTE UNIT

1). RECETVER
THE RE SIGNAL FROM THE ANTENNA 1S FED THROUGH THE ANTENNA DUPLEXER DUPAGI
TO THE RIF AMPLIFICR Q401.

THE AMPLIFTED REF SIGNAL TS THEN HETERODYNED BY 1ST MIXER Q403 WITIL THE
FIRST LOCAL SLGNAL SUPPLIED FROM PLL FREQUENCY SYNTHESLIZER CONSISTING OF RX
YCO AND PLL TC iC402, PRODUCING A FERST II' SIGNAL (10. 6875Mil4).

THE IST TF STGNAL 1S THEN AMPLEEIED BY Q405 TIROUGH CERAMIC FILTER CEA02
AND CF403 WHICH SUPPRESES THE 2ND 1F [MAGE STGNAL, AND FED TO 2ND MIXER
WITHIN 1CA01, WHERE THE 1ST IF SIGNAL [S HETERODYNED WITII 2ND LOCAL STGNAL
(12. 375Mliz) SUPPLIED FROM THE TRIPLED CPU CLOCK OSCLLLATOR (4. 125MHz),
PRODUCING A 1. 6875Miz 2ND IR

THE 2ND IF STGNAL 1S TED TO THE IF LIMITER AMPLIFIER WITHIN [CA01.

THE AMPLIFIED 28D [F SIGNAL THEN DELIVERED 10 THE DISCRIMINATOR WITHIN
[C401 AND PRODUCES AS AUDTO QUTPUT IN RESPONSE TO A CORRESPONDING CHANGE TN
THE FREQUENCY OF THEE 2ND IF SIGNAL.

THE DISCRIMINATOR OUTPUT SIGNAL CONSISTS OF DIGITAL AND VOICE SIGNALS.
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2). DIGITAL SIGNAL

THE DIGITAL SIGNAL WITH INCOMING CALL, PAGING CALL, OR A SECURITY CODE IS
SHAPED WAVIS FORM BY DATA SHAPER WITHIN TCAOL AND TUEN FCED 1O THE CPU TCA03
THE CPU DECODES THE DIGITAL SIGNAL AND DRIVES TIii; BUZZER

3). VOICE STGNAL

THE VOICE SIGNAL LS FED TO THE EXPANDER WITIIIN 1C401 TO BE RETURNED [TS
ORIGINAL DYNAMIC RANGE. TFHE VOICE STGNAL 1S THEN DELIVERED TO THE SPEAKER
THROUGH THE DRIVE CIRCUIT Q407.

4). TRANSMITTER

THE VOICE SIGNAL ENTERED [FROM THE MICROPHONE 5 AMPLIFEED BY Q406 AND FED
TO Till: COMPRESSOR WITIHHEN [CA01 TO BE COMPRESSED TS DYNAMIC RANGE. TUE
COMPRESSED VOICI: SLGNAL LS APPLIED TO THE YARACTOR D402 FOR PREQUENCY
MODULATION. "MIE 926Mlz CARRIER TS PRODUCED BY PLL CIRCUNT CONSISTING OF TX
VCO AND PLL IC 10402, THE MODULATED CARRIER 1S AMPLIFIED BY Q402 AND
TRANSMITTED INTO THE ANTENNA THROUGH THE DUPLEXER DUPAOL,

5). DTALTNG STGNAL

WHEN THE “TALK” KEY 1S PRESSED, THE TRANSMITTE CIRCUIT 1S ACTIVATED. THEN
THE “TALK-ON" DIGITAL DATA WITH [D CODE 1S DELIVERED TO TUE VARACTOR D402
[FOR MODULATION. AFTER THAT THE DIGIT KEY DATA IS SENT TO THE BASE UNIT.

6). BATTERY SAVING OPERATION

THE RECEIVER CTRCUI'T UNDER STAND BY MODE WORKS PERTODICALLY TO EXTEND
BATTERY LIFE. THE PERLODICAL DC POWER TO THE RECELVER 1S CONTROLLED BY CPU
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1.2, SYSTEM OPERATION

1). INCOMING CALL

WIEN INCOMING RING SIGNAL [S DETECTED BY RINGER DETECTOR, THE TRANSMETTER
IS ACTIVATED, AND “RING” CODE IS SENT TO THE REMOTE UNIT ALONG WETIL 1D CODE
FROM PIN 19 OF BASE CPU UNTIL THE RING SLGNAL STOPS.

WHEN “RING” CODE 1S DEMODULATED IN THE REMOTE UNLT, THE RUEMOTE CPU WILL
DECODE I'T AND GENERATE RING TONE TO ‘T BUZZER THROUGH THE DRIVE CIRCULT
Q411.

2). OUTGOING CALI

WHEN “TALK” KEY ON THE REMOTE UNIT 1S PRESSED, PIN 17 OF REMOTE CPU GOES
“LOW”, CAUSING TX B+ SWITCH Q409 TO TURN ON. THEN THE TRANSMITTER IS
ACTIVATED AND “TALK-ON” CODE L[S SENT TO THE BASE UNLIT ALONG WITH 1D CODE
GENERATED FROM PIN 19 OF CPU.

WIEN THE BASE CPU DECORES “TALK-ON” CODE AND THE REMOTE 1D CODE COINCIDE
WITH THE BASE [D CODE, PIN.23 OF THE BASE CPU GOES “HIGI”. AND THEN THE
TEL. LINE LCOP RELAY RLY101 IS ACTIVATED.

3). DIALING

THE DIAL STGNAL IS SENT 'TO THE BASE UNTT ACCORDING TO THE PRESSED KIY.
UPON RECEIPT OF DIAL SIGNAL, THE BASE UNIT GENERATES LEITHER PULSE DIAL
SIGNAL OR DTME TONE SIGNAL ACCORDING TO THE TEL. LINE MODE SELECT SWITCH
SW101 POSTTION.

UPON RECEIPT OF “%” SIGNAL AT PULSE MODE, TUHI BASE UNTT CHANGES DIAL MODE
TO TONE MODE UNTIL THE LINE IS TERMINATED.

UPON RECEIPT OF “FLASHY SIGNAL, TIHE BASE UNIT OPENS THE TEL. LINE LOOP FOR
A MOMENT,

UPON RECETPT OF “REDTAL” SIGNAL, THE BASE UNIT OUTPUTS TIHE SAME DIAL DIGIT
AS THE LAST DIAL WHICH STORED IN BASE CPU MEMORY.

UPON RECEIPT OF “MEMORY” + “LOCATION NO.“ SIGNAL, THE BASE UNIT RECALL THE

DIAL DIGITS WHICH STORED IN THE BASE CPU MEMORY AND OUTPUTS THEM TO THE
TEL. LINE.
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2. Part list

BASE o
REF.No. DESCRIPTLON - VENDER
Cr ' DIELEC. BPF B69812-N9266-A803 STEMENS
Cl2 CER, FILTER SFEL0. 7MJALO-A MURATA
Cr3 CER. FILTER SFEL0. TMS2—A MURATA
Di DIODE CHIP DANZ17 ROIM
D2/3 DIODE CHIP YARACTOR 1IVU2024 HITACHT
D167 DIODE ZENER MTZ]8. 2B RODM
DUP1 SAW DUPLEXER B4008 _ STEMENS
1C1 IC TF/COMPANDOR TK10762V TOKO
12 1C PLL THIT216IN TOSI A
1C101 [C CPU TMPB7PROSM TOSIHBA
TC207/208 1C REGULATOR KA7805 SAMSUNG
L4 COLL 7PLY 2. 6875Milz TOKO
Lo CIIP INDUCTOR 2. 7ull TALIYO YUDEN
L15 } CRIP INDUCTOR 3. 9ull TAIYO YUDEN
PCLUL/201 PHOTO COUPLER PS2501-1 NEC
01 CHLP TRANSLSTOR NPN 2SCA849YI1 HITACHL
T02/3/4 CHIP TRANSTSTOR NPN 2SC4570773 NRC
Q102/103/ 104 CHLP TRANSISTOR NPN BC8GBLY | Mool
0109 TRANSISTOR NPN LM8050 )
T101 HYBRID TRANS EI-24 AEC-789/922 ALPIIA
| TCL/2 CHIP TRIMMER TCL3CO60C 6pF B SCIMARIEC
REMOTE
REE.No. M£QHFHON _ VINDER
caraol DIELEC. BPF B60812-NOO16-A803 SLEMENS
CIp2 | CBR. FILTER SFELO. 7MjALO-A MURATA
CRa03 CER. FILTER SFE10. TMS2-A MURATA
D401/102 DIODE CHIP VARACTOR HVU202A HITACIT
DUP401 SAW DUPLEXER B4009 STEMENS
1C401 1C IJ/LOMPANDOR TK10762V TOKO
(ci02 IC PLL TB31216FN TOSIBA
Ic403 1L CPU IMPB?PBUBM TOSHBA
1C404 TURIG. TC BV TR 12300M S S ok
412 | P TNDUCTOR 3. 3ull TATYO YUDEN
Ld13 | COLL 7PLY 1. 6875MITz .H,, TOKO
LA15 CHIP INDUCTOR 10ull , TAIYO YUDEN
Fale CHTP TNRUCTOR 6. 8ulf o TAIYO YUDEN
Q401 | CHIP TRANSTSTOR 23Ca8997H HITACHT
Q402/403/405 CILP TRANSISTOR NPN 28C4570173 NEC
Q406,/107/410 CHLP TRANSTSTOR NPN BCSAGBLTI MOTOROLA
0411/Q412
G409 "I CHIP TRANSISTOR PNP BC8568!11 MOTOROLA
1C101/102 CINP TRIMMER TCI3C060C 6pl SCIMAREC
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3. THE PROTECTION FROM UNINTENTIONAL ACCESS

AS EXPLAINED AT THE PTEM 1.2 4) DIGITAL SECURLTY CODING OF THE CLRCUIT
DESCRIPTION.

THE FF925 INCORPORATES "THE 16-BI1S DICLTAL SECURITY CODE.  ACCESS TO TILE
TELEPHONE NETWORK OCCURS ONLY IFF THED CODU TRANSMITTED BY TUE HANDSET
MATCHES CODE SET IN THE BASE UNIT. SIMILARLY, RINGING OF THE HANDSET OCCURS
ONLY TP THE CODE TRANSMITTED BY THIE BASE UNIT MATCHES TULE CODE SET IN TIHE
HANDSET.
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4. Description of ch scanning
1) CHANNEL FREQUENCY PLAN

REFER 10 TABLE 1.
2) CHANNEL FREQUENCY MAP & CHANNEL ADVANCE SEQUENCE

REFER FO TABLE 2
3) CONTROL CHANNEL
{1) CONTROL CUANNEL 1S THE CHANNEL WHHICH BOTU REMOTE AND BASE UNI'T WILL USLE
FOR CONNECTION CONTROL. TN STANDBY MODE THE BOTIL UNTTS WILi., STAY ON TITS
CHANNEL. AS LONG AS THE CONTROL CHANNEL 1S EMPTY (NOT OCCUPLED), LT [S USED
POR THE VOTCE CHANNEL ALSO.
{(2) THE CONTROL CHANNEL 1S SELECTED RANDOMLY BY BASE UNIT AT SET UP
SEQUENCE WHEN REMOTE UNLT 1S CRADLED ON BASE UNET. THE CONTROL CHANNEL (S
SELECTED FROM CHI ~ Cl36, AND THE CHAOQ 1S USED FOR THE
(3) BASE UNET WILL AUTOMATICALLY SCAN TIHE EMPTY CHANNELS ON STANDBY MODE AS
DESCRIBED IN TTEM 4. THE NEW CHANNEL INFORMATION SELECTED AS A NEW CONTROL
CHANNEL WILI BE SENT TO REMOTE UNIT DURING THE OUTGOING CALL SEQUENCE OR
THE INCOMING CALL SEQUENCE.

4) AUTO SCAN AND CHANNEL SELECT

(1) BASE UNIT WILL NOT START SCAN OTUER CHANNELS AS LONG AS THIEE CURRLNT
CONTRO!. CHANNEL 15 EMPTY.

2y [F THE RI* CARRIER TS DETECTED ON THE CONTROL CIANNEL, THE OUTGOING CALL
SLGNAL }RLM REMOTE UNTT IS5 MONITORED 1'OR 3GOmscc

(3) 1F THE CONTROL CHANNEL 1S OCCUPIED, BASE UNIT WILL START TO SCAN OTHER
CHANNELS. T CHANNEL SCANNING SEQUENCE TS SHOWN IN TABLE 2

(4) THE CHANNEL WILECH IS FOUND OUT AS A TMPTY CIANNEL WILL BI MEMORIZED AS
A NEW VOICL CHANNEL IN PASE UNTT.

(5) THE NEW VOICE CHANNEL WILL BE SCANNED TO CHECK FHE PMPTINESS IN EVERY
50Cmsec.
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TABLE 1 CHANNEL FREQUENCY PLAN
[MHzZ]
BASE REMOTE
CH TX Freq. | TX VCO | RX Freq. | RX VCO | TX Freq. | TXVCO | RX Freq. | RX VCO
1 602 2500 | 9022500 | 9253125 | §14.6250 | 9253125 1 6253125 | 902.2500 | 9129375
2 0023125 | 9023125 | 9253750 | 9146875 | 825.3750 [ 9253750 | 9023125 | 913.0000
3 §02.3750 | 8023750 | 9254375 | 914.7500 | 9254375 | 9254375 | 802.3750 | 513.0625
4 9024375 | 9024275 | 9255000 | 914.8125 | 9255000 | 9255000 | 8024375 | 913.1250
5 9025000 | 902.5000 | 9255625 1 9148750 { 9255625 | 9255625 | 9025000 | §13.1875
6 902 5625 | 902.5625 | 925.6250 | 9149375 | 925.625C | 9256250 | 902.5625 | 913.2500
7 902 6250 | 902.6250 | 9256875 | 915.0000 | 925.6875 | 925.6875 | 902.6250 | 513.3t25
a 902 6875 | 902.6875 | 925.7500 1 9150625 | 9257500 | 925.7500 | 902.6875 | 813.3750
9 902.7500 | 902.7500 | 92581251 915.1250 | 9258125 | 9258125 | 802./000 | §13.4375
10 902.8125 | 9028125 | 9258750 { 915.1875 | 925.8750 | 9258750 | §02.8125 | 513.5000
11 902.875C | 902.8750 | 9259375 | 915.2500 | 9258375 | 9259375 | §02.8750 | ©13.5625
12 902.9375 | 9029375 | 926.0000 | 915.3125 | 926.0000 | 9250000 | 9628375 1 913.6250
13 903.0000 | 903.0000 | 9256.0625 | 915.3750 | 926.0625 | 526.0625 | 903.0000 | 913.6875
14 H03.0625 | §03.0625 | 9261250 | 9154375 | 926.1250 | 926.1250 | 903.0625 | 913.7500
15 9031250 | 9031250 | 926.1875 | 9155000 [ 926.1875 | 926.1875 | 803.1250 | 913.8125
16 03,1875 | 903.1875 | §26.2500 | 9155625 | 926.2500 | 926.2500 | 903.1875 | 913.8750
17 803,2500 | 9032500 | 9263125 | 9156250 | 5263125 | 9263125 § 903.2500 | §13.9375
18 9033125 | 903.3125 | 9263750 1 915.6875 | 9263750 | 926.3750 ¢ 903.3125 | $14.0000
i9 9033750 | 903.3750 | 9264375 | 9157500 | 9264375 | 9264375 1 503.3750 ; 814.0625
20 9034375 | 903.4375 | 926.5000 | 9158125 { 926.5000 | 9265000 | 903.4375 | 914.1250
21 903.5000 | 903.5000 | 926.5625 1 9158750 | 9265625 | 926.5625 | 903.5000 | 814.1875
22 903.5625 | 903.5625 | 926.6250 | 9159375 ] 926.6250 | 926.6250 | 5035625 ¢ 914 2500
23 903.6250 | 903.6250 | 926.6875 | 9160000 | 926.6875 | 926.6875 | 503.6250 | 9143125
24 903.6875 | 903.6875 | 926.7500 | 916.0625 ] 926.7500 § 926.7500 | 8036875 § 914.3750
25 903.7500 | 903.7500 | 9268125 | 9161250 | 9268125 | 926.8125 | 903.7500  H14.4375
26 903.8125 | 903.8125 | 926.8750 | 9161875 | 9268750 | 926.8750 | 5038125 ] 914.5000
27 903.8750 | 803.8750 | 9268375 | 916.2500 | 9269375 | 9269375 | §03.8750 | 914.5625
28 903.9275 | 903.9375 | 927.0000 | 9163125 | 927.0000 | 927.0000 | 503.8375 | 914.6250
29 904.0000 | 504.0000 | 827.0625 | 916.3750 | 527.0625 | 827.0625 | 504.0000 | 9146875
30 9040625 | 8040625 | 9271250 | 91643751 927.1250 | 827.1250 | 904.0625 | 914.7500
31 9041250 { 904.1250 | 927.1875 | 9165000 | 927.1875 | 927.1875 | 904.1250 | 914.8125
32 904.1875  904.1875 | 9272500 | 9165625 } 9272500 | 927.2500 | 904.1875 | 914.8750
33 904.2500 | 904.2500 | 927.3125 | 916.6250 | 927.3125 | 5272125 | 904.2500 | 914.9375 |
34 904.3125 | 904.3125 [ 927.3750 | 916.6875 | 9273750 | 927.3750 | 904.3125 ; $15.0000
35 904.3750 | 804.3750 | 9274375 | 9167500 § 9274375 | 8274375 | 904.3750 | 915.0625
36 0044375 | 9044375 | 927.5000 | 916.8125 | 9275000 | §27.5000 | 9044375 | 815.1250
37 904 5000 | 8045000 | 9275625 | 9168750 | 9275625 | 9275625 | 504.5000 | 915.1875
a8 9045625 | 9045625 | 927.6250 | 9169375 | 527.6250 { 927.6250 | 804.5625 | 915.2500
39 904.6250 | 904.6250 | 927.6875 | 917.000G | 9276875 | 927.6875 | 904.6250 | 8153125
40 904.6875 | 904.6875 | 927.7500 | 9170625 | 927.4500 | §27./500 | 904.6875 | 915.3750
CPU CLK 8.0000 4.125
2ND 1O, 8.0000 12373
1STIF 10.6875 10.6875
2ND IF 26875 16875
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INTERTEK TESTING SERVICES

1.2 Related Submittal(s) Grants

This is an Application for Certification of a cordless telephone system. Two transmitters are
included in this Application. This specific report details the emission characteristics of ecach
transmitter. The receivers are subject to the verification authorization process, in accordance
with 15.101(b). A verification report has been prepared for the receiver sections of each device.
The device is also subject to Part 68 Registration.

1.3 Test Methodology

Both AC mains line-conducted and radiated emission measurements were performed according to
the procedures in ANST C63.4 (1992). All measurements were performed in Open Area Test
Sites. Preliminary scans were performed in the Open Area Test Sites only to determine worst
case modes. For each scan, the procedure for maximizing emissions in Appendices D and E
were followed. All Radiated tests were performed at an antenna to EUT distance of 3 meters,
unless stated otherwise in the "Justification Section" of this Application.

1.4 Test Facility

The open area test site and conducted measurement facility used to collect the radiated data is
located at Garment Centre, 576 Castle Peak Road, Kowloon, Hong Kong. This test facility and
site measurement data have been fully placed on file with the FCC.
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EXHIBIT 4
EQUIPMENT PHOTOGRAPHS
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INTERTEK TESTING SERVICES

4.0 Egquipment Photographs

Photographs of the tested EUT are attached.
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INTERTEK TESTING SERVICES

1.0 General Description

1.1 Product Description

The FF925(XXX) is a 40 Channel Analog Modulation Cordless Phone with Digital Answering
Machine. The unit is capable of either tone or pulse dialing. The internal power supply’s
isolation is accomplished through a power transformer having an adequate dielectric rating. The
circuit wiring is consistent under the requirement of part 68.

The handset unit consists of a keypad with twelve standard keys (0,...9,* #), five function keys
(memo, redial, flash, remote and intercom), and one channel switch key. A talk key is provided
to control pick/release telephone line in a toggle base.

The base unit has a page/intercom key, which is used to page and talk with the handset unit.

The circuit description is listed in the following page.

Connection between the device and the telephone network is accomplished through the use of
USOC RI1IC in the 2-wire loop calling central office line.
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