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Motorola, Inc.

HARMONIC FLTR.FENCE

FCC ID: AZ492FT4842

HARMONIC FILTER BOARD
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Schematic, Circuit Board Diagrams, and Parts Lists
for HLE6043B (Range 3) and HLE6044B (Range 4)
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(Sheet 1 of 2)
3/30/90
RF PA Page 1 EXHIBIT 5A(1/3)



Motorola, Inc. FCC ID: AZ492FT4842

HLE6043B (RANGE 3) AND HLE6044B (RANGE 4)
40-WATT UHF POWER AMPLIFIER SCHEMATIC
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R5873
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100
CONTROL=VOL.DRIVE |3 a csas2 |
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100 57 cse66 |
Lsglo . 3 |
+
¢ 10 100 |
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Motorola, Inc. FCC ID: AZ492FT4842
5807-
r' HARMONIC FLTR.FENCE
| & SHIELD
AN PECEE et -
|'-“‘°" css(o_s | | HARMONIC FILTER |
T [ HLEE033A 45903
| 100 | | COAX TO ANT.
| 2 CRE920 £5922 | | US90I L8924 L5925 L5926 Ju5902 | »
50 | _cseas | 100 : I L3910 50'
4.7 csan | csaiz) csei3] c5914
10 POKR v &5 | : gpc lpc PCTPE Qwssos| | L
DETEC
foad CR39z) I i I COAX SHIELD
PC sPLATED CAFPACITORS
c8924 :_I___...,_______.....__
6.2 —_——————— T ————
@n 3'5?-922 |
Cs925+ | ANTENNA SWITCH
CKT |
lcsoze
crsgze | 100 I
| 15802
c8927 | Rx coax out
1€ |
([+]1)
L5923 I
T |
cs928 |
24
: RANGE MARKER TABLE
sfages gRos22 I RANGE| | [ 2 |3 ] a
R5931 | X XX
| R5932 X | X | X
| R5933[X [ X | X
R5934]X | X X
| %=MARKER ON
I BLANK=MARKER QOUT
|
e —_
* CONTINGENCY PART
I. R5931,R5932,R5933 AND R5934 ARE USED AS
}930 RANGE MARKERS. SEE TABLE FOR MARKERS USED IN EACH RANGE.
}OpF 2. PART VALUES IN PARENTHESIS ARE FOR RANGE I¥
(482-512 MHZ)
GXW-6534-0
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Motorola, Inc.

UHF EXCITER BOARD
MODELS TLES971E-TLE5974E

FCC ID: AZ492FT4842

THE FOLLOWING STATE TABLE SHOWS
U3706 INPUT/OUTPUT OPERATION:

SELECT
FILT +5v INPUTS | ON SWITCHES
ANAL PUT ry To v 10 ANALOG
R3795 N CorACE § 0| MULTIPLEX
o) 22K i ] (MUX4)
o1
HEATSINK TEWP U37090 [ R
-[EXT CIRC | 28 |- 12M14 ij
EXTERNAL T csezz Lcarez i3
CIRCULATOR I 2INF ID 1UF - R3785 ¢ IC VCTRL R3801
x = K DIVZ (PWR CNTRL s o
U37004 R3021/R3020,5HT1) 53
EXT MON |39 . Af}s\,l ::t
NOT USED = vouTage 1 T csers Lcirse lries 2
T 22 1 - R3786
L (P HEF LEVEL R3800
- - = T 5 M RLE BUF P —TC3763 0
3747 uwa SHT2) T3
R3797 4 =
EXT WM REFL |26 ) 513 7 1WF
N L c3gia igam_\ [} gseaga 5| _

FROM oo T 228F TE 1> 11 U37098 ( st LE\“EL R3790
EXTERNAL - - = 791 R3787 FROM LOOP FLT. —————
WATTMETER 101 k32 ol T g & cye0 0

N oK T
EXT WM VFWD | 25 =
E/J T cisro Lcarsr ©
Tame Tow
p(o +5v
Pio2 (SEE SHT. 2) R3760
) 10K R3752
X3 MUX3 |48 Lc£12 J_%%na ]
1
. T RI7sT L
XZ MUX2 |44 _‘L j_
3606 C3735 0
FROM 5 160 27
77 BRI C : :
MODULE (SEE SHT. 2) R3763
¥2 MUX2 |45 T Gason L c3742 o
T 100 T 27
Y3 MUX3 |47 = T = 1
Y1 MUKL 23 T cseos Lcasie Lc
NOT ﬁ (SEE SHT. 2) T 100 T 100 FILT +5V Iz
USED al02 0 = = ®3734 -
[9} ?m«
m MUX 1 42|—V ! R3720 i
FROM by 1T ese1s L cason o
STATION T15 Too FILT +5¢  FILT 45V
CONTROL P/0 = = Y
Pi01 R3732  tR37
MODULE R360 R3719 0K $i0k
SPTRED 65— 1 ¢ [y LT 45V FREQ CHANGE R3718
‘:D\ (FROM PLL U3402-6 p—
= R3716 SHT 2) 470
- 1 ™ LOCK R3726
POWER-UP 0 2[ypyr  meserH -~ (FROM LOCK DETECT b————a¥e- gy L —
- usr07 6 C3103 Q3409 5HT 2)
LOW VOLTAGE 3 NCS == T 1our R3713 0
RESE NC. —[—5 Net NC4 [N NC. ¥ R371S
o L RESET LOGIC = 5 Ta
UITO4A U3704C 2z
;'1/ 01 %, 1 3
FROM_STATION & R3E02 RI714 iDDJ_EDB
CONTROL — RESET| 55 e T C3608 T 40 Lc3mos -
MODULE Tis DC INPU 7 —WHEN POWER IS INTIALLY APPLIED
18 ~ = POWER FILTERING B 5 BOARD, C3703 BEGING TO CHARGE
M| 7 7/ T e -E U3704A—PINT_LOW CAUSING L3704
' L3601 T 610 BE LOW (RESET CONDITION). AFTER
BEAD o FILT C3703 1S CHARGED ENOUGH CAUS
STATION - e At TO BE LOW AND U3Z704C—-PING IS
POWER SUPPLY P/0 3701 27 i ALT +5V (AT U3707-PINZ) DR(
MODULE P10z BEAD 4HE UITOT-PINY GOES LOW CAUSING ¢
6.8 AND U3704C—PING TO GO LOW (R
14.2v | Ng' WHEN VOLTAGE AT UL5707-PiNZ Bt
Vyi SLIGHTLY >+4.6V, UF707-PINT 6C
+5v) 12 REETIT) +ov AFTER THIS (UP TO 1.5 SECS) U
FROM L3600 T OUF ‘[ —A LOW RESET SIGNAL FROM SCM .
+5V/IPA SEAD = Yy o FILT CAUSES U3704C—PING TO BE LOW
MODULE _'_I_ PrOT =55 CAUSES UFT04C-PINS T
L3700 C3700 +5V
+5V BEAD $47UF
CHASSIS POWER CONTROL
GND DC INPUT POWER FILTERING —E
Arh ﬂ < 3004
T~ 1000F
rovp D ___——/ L _ ,
L3001 L3712 AND ASSOCIATED CIRCUITRY PROV
BEAD 1D OF EXCITER BOARD TO U3700 UPON
RESISTORS ARE FACTORY PLACED OR Oh
CHASSIS GENERATE 8-817 WM%%%N%
oHD - PROCESSOR VERSION. SHOWN SET
| GENERAL Y GROUND
80 %Réu.r DC VOLTAGE PROPORTIONAL
GROUND TO RF POWER SENT 1O
cxor  VE
J_..%._l L
68P81090E92—A = 2oNF| 00 eV

FROM +5V/IP& ]
MODULE —E’* WDLQ/J
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FCC ID: AZ492FT4842

Motorola, Inc.
FILT ’fSV
MUX SELECT A MUY SELECT A
C’;*”” MUX_SELECT & X
16 i !‘lﬂ? i —|CF1J R/W  FLT > L2
P ILT _+5v r
oo, |10 ST wour TIMING T s T Y
gl “ 34 % LOGIC }—HW
VOO TTTATCH EN 0.1uF
X0 28 ry
/é 2[00 we
R,
- <r =
usTo
2
(SEE SHT. 2) . 20| = saxo | | 2
— U3706 D SFADE: 52 70 10] - EFROM
5 3
> T3 > 1
S ” 71
a2 > 2 aa
w3 xs wuxe - P = > 3 I
3 Y4_MUX4 > 66 o s ADDRESS | a7 | %] e
+10.2v REG BUS | ag}30 & 29] o Py Al . Do oo
P ED) 5 EZ1 Pt K ~ DI D1
4 R3778 R3781 a8 v 21 i "3 [iF]
st i 03700 :‘ﬁ %7 < 33|40 g: 15 > 03 kXXD3
R3780 R3744 a1z [25 > £l as 8 , 04 D4
EL 1K MCU a3 ol 76 17 L 05 05
= VRH (68HC11F1) AL 77| A13 a6 | =
*ocang Al4 > a4 a7 |12 06
C3756 TOF sy AN EE o K 57 kX o7
T VR exoal28 T EXCITER 1D
B 60 Ex D5 |22 V)
PE4 5 PROGRAMMING g3710
A/D : SO R3708 10K
53] pgg | CONVERTER R3701. 3 10K R3706
{ 1K 7 i 7 F
{ Pty | 83795 2 (TLESS 3:/59?4{_}77 3704 K(TLESS 1:/59;?5)‘ <
+5v ™ T N iEseT3E 587 4E) O KrilEseTIE/ma72E) .
65 ey RITO3 1 R3702 )
TK(TLESO71F /597 2E) 1K (TLES97 3E /597 4E) N
R3701 g R3700 4
155 62| e AT Ly | ¢
RYT5% > o +5V 1K(TLES972E,/5974E) L‘ Jhs wm(m:ssn{/:s?m gmm_gﬂ 19 Low
T s > TA FLOWS FROM A"
| g373t R3733 Al AZ A3 A4 | FILT 45V INPUTS T Y OUTRUTS,
f_eJ I sl 1K o oo L_{ Q US7OT8—PIN 19 HIGH,
oS u37 €3721 HIGH IMPEDANCE
7 = R3749 . 59 TE 036 ALl 0. 1UF BETWEEN “a° mPuTs
b S » 5 :torm Y1Y2 Y3 v4 AND TYT QUTPUTS.
i L_H 26 a 7] 513 FILT +8v o
{ == SPT REQ 4X0UT o5 NC ‘v b K@l
¥y 9
£si02 NC R37293R372B{R3727 s R3725 ¢ RIT24 L R3723 L R3722) R3721 =
9 10K 310K F10K S10K $10K £10K 310K 3 10K o0 3
> 42| PTT REG DO »
I | {PAGP /0 TIMER PORT) DAY ¢ » 01
- 23] enc FREQ Y] BARE < 02
[P D3
Ei 13 -
> 24 Ty Tonw o1t o o B
A1 paj | EEE «p 06}
§ ‘;‘; pa2| pro D7THE - » . — -7
: pa3 |- TIMER = 33
3712 Lcaror Lcaros 1 c3706 gear | e 381 eag| PORT SCK[37 o o B B0 e
i7 27 7 $21 MONITOR B——=7] pag MISO ;? +—r N e
LINE 17 [ e
] P — FILT o5 RESET sP1 GRanT |28 %
7
(TO U3702-1,U3710-1, R3735 18 PCO 27 R376 s
. AND RI796:SHT 1) ey LRS00 18 sen 3 coras €
D R3737 3 %27 uzT0RE
FCS. R D A
ﬁ_;ﬁj . 10K R3738 3 xu g paz | 35 i1 10 R3770 ‘(%m ar
| o (P/O TMER PORT) R3766 476 Le3msi ™ faaiashr 2)
¥ 4.6/ VSS EXTAL XTAL 22w 100 /
50
DITION). 37 6] vsi0 |7 % -
c3710 1.4 23 C3709
Ry 3 . EDI 310 P AUS [ USED FOR COMMUNICATIONS RETWEEN THE FOLLOWING T
d - .
R VERSION 6 22 22 PERIPHERAL £
P2 e ar ExCITe ||,',|“'E ENHE ~PLL SYNTHESIZER, 13402 @
! R3731 ~7=BIT DAC. 113000 b
i FILT _+5v B20K SPI BUS IS ALSO USED FOR COMMUNICATIONS BETWEEN MU (SLAVE) L
FILT_+5v 4 HOST uP (MASTER) ON THE STATION CONTROL MODULE (SCM),
MSB l l % l ;59 16 MCU COMMUNICATIONS WITH PERIPHERALS:
R3816 R3814 R3812 R3810 R3808 RIS0E R3804 £ 300 vee ~MCY OUTPUTS A LOW T TO PLL U3402—PIN 5 (VA DATA
S o ) ) 1" LATCH U3710 AND D3707). NEXT, MOU OUTPUTS FREGUENCT
12 ; ushiz gﬂfcm&; GATA VIA_WOSI SERIAL DATA LINE ALONG WITr DATA CLOCK Z
9 IGNAL X’ LIVE.
1
Rag17 1f c an ~MCU OUTPUTS A LOW TS 10 DAC U3000-PIN 25 (VIA DATA
5%3’5 V] LATCH U710 AND U37088). NEXT, MCU OUIPUTS POWER CONTROL
RIS13 F1 DATA VIA MOSI SERIAL DATA LINE ALONG WiTH DATA CLOCK SIGNAL
470 Rag1 4l OV SCK LINE.
v 47 R3809 5 MCU COMMUNICATIONS WITH HOST uf ON SCM:
‘ 4 3R07303005 8l ~HOST uf* ASSERTS A_LOW ON SPTRED P101-65, MCU SERVICES THIS SCK__ R3764
ie03 REQUEST AND SETS PI101-59 LOW CAUSING [ATA MOS! 470 R37%9
?530 SERIAL CLK LATEH U702 TO DRVE 35 (SLAUE SM%) LINE LOW AND
LEL CLK INH GND ENABLES DATA BUFFER LI703A A LOW 35 LINE MAKES MOU 470
THE SLAVE PROCESSOR. THE HOST uP AND MCU HAVE SIMULTANEOUS
1| 2 BI-DIRECTIONAL SERIAL DATA COMMUNICATIONS. HOST u SENDS DATA {:]
[Mux sELECT A 15 |8 ON MOS! HOST LINE (PIO1-53) TO MCU. MCU SENDS DATA ON MISO

@ [Mux sewect B

HOST LINE (PI02-52) TO MOST uP HOST uf FROVDES DATA CLOCK
ON SCK HOST LINE (P1O2-54) TO MCU. INTERPROCESSOR
COMMUNICATIONS CONSISTS OF DATA FOR CONTROL, STATUS. ALARMS, FTC.

(FROM RESET LOGIC »—

U3704C~8,5HT 1)
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Motorola, Inc.

FCC ID: AZ492FT4842

LATCH
1400 HEX)
c3724
AILT_+5v
¢ ©3717 N R3748 | 27
-Ho 1'?? 470 R3746
20 LUl v
e " A4 Rt aav csua 3754 470 _T_c;s:rzz
P 04
el K RSTM
U3702 g7 m PWR CNTRL
U3708C 3000/R3002, SHT 1)
U37080 — -
ol 9 8 R3761 R3768 03707 A
o D" a6 C37ai I C3746 10K ] FAN "
“7_) DRVER  7x EnaBLE ! RI789  1R3799
27 820 5t > (SL% ,g W c3101, NE] 10 10
U3708F 1
0 o6 HE 13%:2 5 Q3706 ¥ |cr3TO1 RELAY
" _]_(:3744 R3779 SAVER
e @27 R3773 __ R3777 180" o @371
% Q] 03708 ° 470 A Y Sy
. ;
:2 b R3772 R3776 r 7?,.7(9‘
15 1 2 E L= 270 70 3| CR3702
jod a5 _I.E;na | - 1 CR3703
NE - u3708A i Lne. =
I g D/A CONVERTER (DAC) v RELAY R3793
En:ssrﬂtgswc\c DURING TRANSMIT, MCLI PERIODICALLY SENDS POWER CONTROL DATA MESSAGES TO UJO00. WHEN MCU 1S SEMOING MONITOR 39K
ICoa.SHT 1) DATA TO 113000, U3000-PIN 25 IS LOW AND SERIAL DATA AND CLOCK ARE APPLIED TO U3000-PINS 27 & 26, LINE
; R3747 RESPECTIVELY. THE SERUL DATA IS CLOCKED INTO A 24-8IT SHIFT REGISTER. WHEN MCU POWER CONTROL DATA (10 U3700-37 R3792
DORESS 1400 (HEX). AQ = 07 470 ms«:f 1S COMPLETE, U3DOO—-PIN 25 COES HICH AND DATA AT THE 24 OQUTPUTS OF THE REGISTER IS LATCHED. SHT 1) 10K
T, ATA oN FOUR OF THE LATCHED OUTPUTS ARE ROUTED OUT U3000—PINS 21 THRU 24 AND BACK IN ON PINS 5 THRU 8
m#{aszsm o AS INPUTS TO A 4-BIT DAC. THE 4-BIT DAC CONVERTS THE DATA TO AN ANALOG DC OUTPUT AT U3000-PIN 15
mwﬁo;(sm&tmmrm " SEVEN OF THE LATCHED OUTPUTS ARE APPLIED TO A 7-8IT DAC. THIS 7-8IT DAC CONVERTS THE DATA TD AN
HIGH 8Y AQ). U3702 DRVES QUTPUT ANALOG DC_OUTRUT 4T US000-PIN 13
BN 1 ek e e ANOTHER SEVEN OF THE LATCHED OUTPUTS ARE APPLIER TO' A SECOND 7—8IT DAC. THIS 7—BIT DAC COMVERTS
THE DATA TO AN ANALOG DC QUTPUT AT UJ000-PIN 9.
THESE THREE AMALOG DC OUTPUT VOLTAGES ARE APPLIED TO THE POWER SET CONTROL LOGIC AND POWER CONTROL
IC (3001, THE EXACT DC VOLTAGE LEVEL OF FACH OF THESE SIGNALS 1S DETERMINED BY THE MCU POWER CONTROL
SP| DATA MESSAGE. -
MASTER/SLAVE
153 . DATA BUFFER 3736
U3703A T {3-STATE)
SCK el o, e il R3762 ScKk HOST
e 18], yale RI756 470 L MISg HOST
o -
MISO 8las  alt o R3765 _ woSi HoST ) -
" US703A=PIN 1 LOW, DATA FLOWS FROM L C3740 470 . SP CRANT
T4 N Q A" INPUTS TO *v* 'OUTPUTS. UIP0JA—PIN 1 22 i
2l % - TeNCE - = Q3710 1|
SPI GRANT_ N.C. _L B 2| . Q3704
FILT +5v ]
C3750 C3755
DATA LATCH g
20 o AUF (ADDRESS 1401 HEX)
1 !
4 = é;
as |18 ;
1 carsr 3723 ,| 03703
27 |
27 %_
u3aro L
Qo2
o1 J
a2 |2 - -
@3
04
MCU QUTPUTS ADDRESS 1401 (HEX). A r” [ POWER SET CONTROL LOGIC
U PULLS mcgs oz ow
THE DATA BUS, Tkt RELESSES TETATEH BN MiH,
STROBING DATA INTO U3710 (S'H?GEE INPUT TO [)/A +5v_PC
U302 7S HELD HIGH BY AO). U3710 DRNVES OUTPUT COWEMER L 2
CIRCUITS ACCORDING 1O THE LATCHED DATA. R3000
+SV_PC +SV_PC FAREY 10K
(FROM DATA LATGH po
+5V_PC ' 1 5V PC R3774,/C3754,5HT 1)
a7 2 U37088 R VDD 5V Y R3017 _R3013 R3011
4 I JDD‘ R3742  R3oo1 MCR3000 25| e 33K [ 106K [+10.2V REG 0 100K
WR_VEE l 470 1 c3n00 21 u3000 R3016 47
T 1% Tg;ﬂs T 2z] 5 i UF =
AV _gi Eg PO [EW. ALF TR Y| L +g v 1P ¢33V R3008
Y aen s 1yese LT v
» SCK ) LOCAL SPI 8 £ 100¢ = ~._.-
10 PLL U3402, 7 13 = #1570 +46
e _ C3003  C©3002 kil
» MOSI SHT 2) B :g§ 7g§ ) +1.6 10 +5.0
59 SCK (CLUCK) o R3006 3= | 7= 2 El 130 z. s
P TI005 CLK 117,18,19,20 N.C.
= MOSI_(DATA) 470 27] para & "
= Rs_ggq 476 L 28 R3030 5 ! P
.
4 _L%om GND 410 L c3015 R3029 Raozs
T 276 T 6UF veNTL 4 §100K U30028 L
» = Sian o = =
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Motorola, Inc.

FCC ID: AZ492FT4842

e —
|
P/O
Pl
_ > JE\:) MUX SELECT A
1 c1620
T 160
= TO +5V/IPA
- P/0 MODULE
P01
> - n MUX SELECT B
C3624
T o0
= /0
Pioz
+ ——1 38| TANS OR|- NOT USED
T 5 v
AL 7l ; 36| ADAPTVE
40 Learar Lesery TUNE 1
T FINF
= = P/0
Pio1
POWER CONTROL ne 3783 7] ADAPTIVE
UNSMITTER (TX) IS KEYED, PR KEY LINE AND USO0T—PIN JF GO LOW, THIS ENABLES THE POWER CONTROL 416 ] c3z2a Lcae2t TUNE 2
uxog!1. T27 T 22v TO ANTENNA
L KEYING, THE POWER CONTROL FUNCTION (S MOT N THE CONTROL RANGE, THEREFORE, U30DI-PIN 42 /S LOW > = = 31| ANT RLY ENABLE} COMNECTOR
01 70 86 OFF, WHEN PR REY LINE TRANSITIONED LOW, A LOW GOING PULSE OCCURRED AT U3001-PIN 36 T o
ED A ONE-SHOT PUTTING THE CONTROL FUNCTION INTO THE WIDE BANDWIDTH WODE. THE VOLTAGE AT U001 —PIN 42 ggﬁ?s BACKPLANE
SPILY, WHEN THIS VOLTAGE EXCEEDS THE THRESHOLD LEVEL AT U3DUZD-PIN 13 (DETERMINED 8Y PONER T
@ WESSAGE), THE CONTROL FUNCTION IS OPERATING IN THE CONTROL RANGE AND Q3001 TURNS ON CAUSING =
16 0 GO HiGH SWITCHING THE CONTROL FUNCTION OUT OF THE WIDE BANDWIOTH MODE. AT THE SAME TIME,
WIPUT POWER 15 INCREASING AS IS TX VFWD .
FRLED 7O USOOZB-PIN 5. THIS SIGNAL IS SUMMED WITH THE SIGNALS FROM U3ODT—PINS 12 & 7 (PIN 7 VOLTAGE
ERMINED BY MCU POWER CONTROL DATA MESSAGE BECAUSE PIN 7 IS A BUFFERED VERSION OF THE SIGNAL AT
§) AND AFPLIED 1O UJ00I—PIN 2. WHEN THE SIGNAL AT UJO01=PIN 2 REACHES THE LEVEL OF THE SIGNAL AT
4 (DETERMINED EY MCU POWER CONTROL DATA MESSAGE). VCNTL SIGNAL AT UIO01=FIN #2 15 AT THE LEVEL
0 PROVIDE THE TX OUTPUT POWER LEVEL DICTATED BY THE MCU.
SHITTER OFERATION, THE MCU MONITORS SIGNALS FROM VARIOUS TRANSMITTER CIRCUITS. IN ADDITION, THE MCU GETS
ONTROL COMMANDS FROM THE SCM. BASED ON THESE INPUTS THE MCU CONTROLS THE TRANSMITTER FOWER VA
134 9
NG /S A LIST OF 170 RELATIONSHIPS FOR FOWER CONIROL SIGNALS:
+ TX POWER OUTPLT VARY DIRECILY WITH VREF UJOD]-PIN 44 3605 p/0
i TX POWER OUTPUT VARY INVERSELY WITH PSET UJOOT-PIN & o
DL . ® - -+ 54| SCK HOST
, 680 FIEOS > Jisz MISO HOST E.E
47 1T c3600 casoz 0 & FROM
I 3 STATION
R3604 = 15 = CONTROL
N 680 * MOS! HOST MODULE
> EPl GRANT
> TX TO HOST RED
1 cze2s Lcasio
[27 T
+5V = =
+5v
o R3764 NOT USED
TX LOCK 380 ggﬂ??b
C3745 3 PA_FAIL —
c3752 3
Q3705 e
g g2 27 7 4| 93709 DS3703
53701 o
D53702 % _ ey
1
t el
- = 1— (10 Pl UB402-5,
€3720 = .
POWER CONTROL/REG ] SHT 2) el
B Fy L |es70r — A
WY 2 e T
L1 peot
S AT+ +10.2v =
YWY ch: 20 il S&ARISES
F——1 sv comp Cux f&i a0 ] S-PC es022 T wore o NOT USED
7 xm i } |
3 gﬁ% sv FosK 4 By _-]-
< 5.13.15.16.19,25, r +lc3014
[ 7y 26,27,28,29,30,34 T 10F
u3ool 21 C‘éoi 1 B 3%225 =
a6V FILT
R3I018 36 = N.C. —
:z w30 wa_sror o6y DRy |23 1UF _ . —»—' V-CONTROL
1 3008
_05002 . REG COMP i; R;W.,Kg 3 03003 7&25 T0
= j&n CURRENT+  KEVED 9.6V 55 o 2r = L P/0 +EV/IPA
W1 4w CURRENT- 9.6V SEN [l — plo2 MODULE
c 42 . » o-5v »—16.1 -
3?1_”. \WTGRT CAP pw: g“m"l: (a1 1 ore Yrozt av (PA OFF STATE) +—|16.18| V-CONTROL
Lo tr 5 1 TR iR 1=4V (NOMINAL VOLTAGE AT _L c3604
] PSET_I CAl 2y = — 4 PC IC RF OUTPUT 22NF
44 - CAl 3 - Tco10 vorer = —
VREF pon (2 TR0 ToTF owz N
_R3027 L 12lep o Wb o o 1 = (TO ANALOG MUX
= TO6—11 1]
127K 7] peer o REFL+ 47 U3T06—11,5HT 1) B e
K Z| on 1 REFL e
G STR TOCR = FLEPS—‘&?M—A
1,22 35 SHEET 1 OF 2)
_ VCNTL —]:_ Je_

l
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FCC ID: AZ492FT4842

EXCITER Page 5

EXH

SYNTHESIZER/VCO DC INPUT
DC POWER FILTERING +10.2V
s, .
REG
FLT
+10.2v
‘ o2y Rgﬁm FILT veo Tesar
L
Q3004, SHT 1) 220 +1o.2v FEEDBACK 1*7°
+5¥ REGULATOR BUFFER €3407
' U3405 3 mt'
N | +5V r R3405 R3407
L c344
TEW ;j"_D T Sooe L3R
i = - SAMPLE OF VEO OUTPUT SIGNAL IS FED Q] L2
VEO FEEDBACK BUFFER 03401 R3406
LOW—FREQUENCY TO FEEDBACK INPUT AT L3402 0K |
MODULATION
-~ COMPENSATION o
b 3401
v
FILT +10.2v C3404
R3409 L3401 7Y,
10K 82
. C3440 | C3a41 i
J. C3403 tL C3402 R3417 R3402 =
T O.1uF T 10uF 73:04 = 0.1UF | 10UF = BB 47
P/0 = = R3413 34010 =
1o = 10 +‘ U3"g‘*'-‘ PE— 17 -::5\14 R3422 =
_ ' 5 ) ‘ v
REF C3! 6 Rasor o e [t @K cans L c3445 MOS! SERIAL DATA
AUDIO TOK M " T 1o T ToopF FREQUENCY SELECTK
3631 220UF  220UF 3400 1 1 THIS DATA 15 CLOCK
I = R3403 4700 = = .
= T T LOCAL 5P mosip— ~
= {FROM MCU
SHT 1) LSCKP————
™ SN S ———————
(FROM_DATA LATCH
G3701, SHT 1) 1
FROM STATION
CONTROL  _|
MODULE
(via BACKPLANE) R3a11
7.2K
/0 2.1 MHZ INPUT FROM BACKPLANE IS BUFFERED BY
o 03402 AND FED TO REF INPUT OF PLL SYNTHESIZER
02 U3402-PIN 13, 9]
REF| g o 21 MHZ R3463 C3405 | p3a1s 49,
—_— osc Ji_ggsn " o 0 odur | K
= VCO ALDIO CONSISTS OF DIGITIZED 30
ALIDIO/DATA FOR MODULATING THE L
VCO RF SIGNAL {"_1 =
veO o L3603 .
ALDIO 47 1 c3s30 bl
- T 27
DURING DAGNOSTIC ROUTINES, MCU U3700 VIA DATA LATCH U3702 ASSERTS MUX SELECT A & B LINES
AND THEN MONITORS THE FOLLOWING MUX OUTPUT LINES:
= X1 MUX1 (P102-42 ~ X3 MUX3 (P102-46
= Y1 MUX1 (P101-43 — Y3 MUX3 (P101-47
= X2 MUXZ (P102-44 - X4 MUX4 {U3706 PIN 13)
= Y2 MUX2 (P101-45 - Y4 MUX# (U3706 PIN 3}
MCU U3700 POLLS EACH MUX OUTPUT UINE DURING A 10-20mS LOOP CYCLE.
EACH MUX_OUTPUT LINE CONTAINS FOUR 200uS CHANNELS O THRU 3. FACH CHANNEL CORRESPONDS TO
A MUX INPUT SIGNAL X0 THRU X3 OR YO THRU Y3. EACH MUX INPUT SIGMAL RANGES BETWEEN
0 T0 +5V (SEE FIG. 1)
CHANNELS
1
P
[} ]
] [ ] 1
I3 1 [ 1
1} 1 1 1
L} 1 3 1
TME
H_}
200uS
FIG. 1. TYPICAL DATA STREAM ON MUX OUTPUT LINE
FOR THIS CIRCUIT BOARD APPLICATION, THERE ARE NO MUX1 SIGNAL INPUTS,
U3706 MUX4 SIGNAL INPUTS CAN BE DETERMINED FROM THIS SCHEMATIC DIAGRAM.
TO DETERMINE MUXZ & MUX3 SIGNAL INPUTS, SEE THE FOLLOWING TABLE.
— ___
QUTPUT OUTPUT
LINE SIGNAL INPUTS VINE SIGNAL INPUTS
%0 AC_TAL %0 N.C.
xzmMuxz | %1| TVERVOLTAGE x3Mux3 | X1 N.C
(P102-44}[ X2 | vOMNLREF _|(P102-46)[x2 IPA_IDA
— x3 FPA_TEMP x3 IPA_IDB
YO | CIRCULATOR TEMP YO | DPA_VFWD (HIGH POWER ONLY)
yaMux2 | Y1 N.C. TIMUX3 | Y1 N.C.
(P101-45)[v2 NC. (P101-47)[v2 FPA_VREFL
V3 N.C. Y3 FPA_VIWD
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Motorola, Inc.

FCC ID: AZ492FT4842

+10.2V REG
+5v PLL SYNTHESIZER 3402 COMPARES FREQUENCY OF c3280
RIN (2.1 MHMZ FROM BACKI AND FIN (VCO —
L3406 FEEDBACK SIGNAL DNIDED INTERNALLY PER = bIUF
530 PROGRAMMING DATA FROM STATION CONTROL VIA vCo
40S! DATA LINE) AND CENERATES VARIABLE WIDTH LP CIRC
™ Tom 1t AND DOWN PULSES (PINS 18 AND 20). WITH THE
c3433 Le3am SYNTHESIZER [OCKED, PINS 18 AND 20 GENERATE +
T voo™ T o EXTREMELY SMALL PULSE WIDTHS, WITH VCO BELOW A
) 1 L DESIRED FREQUENCY, PIN 18 PULSE WIDTHS INCREASE:
2 = = WITH VCO ABOVE DESIRED FREQUENCY, PIN 20 PULSE E | coey oC3283 [,
03 C3414 s MRP vee Qmms INCREASE. :twur I K »
i N N aal? L3405 BANDSHIFT _(B5) - “532.\:' F¥
220UH CHARGE PUMP AND LOOP FILTER CONVERT uo,/bom 1 R
C3412 :;o;’gmm%%agmmmi fﬂm,; PULSES FROM FLL IC TO A DC STEERING VOLTAGE 5%
6 PLL FREQUENCY " WHICH 5 FED TO DUAL VOO CIRCUITRY 70 CONTROL =
= . SYNTHESIZER +10.2v REG ¥eo vt +10.2V REG
— Fv
T FREQ +10.2V REG
] R3438 v L3407
N.C. o] NC2 AUX2 |8y GHANGE oK C3436 3220 C3438
—1 Mer 0 MCU , 3¢
171 g R3718, SHT 1) |
0.2v REG L
i Q3411 Lrsaas 10UF otur|
MIN U3402 CR3402 1 12| [14 =
WTANS . R3440 1001
HE SCK SIGNAL. v H102Y REG 56 R3443 U3403D
f DATA L
——— CLK
R3452
[:3
™ 56K
6
hax 3432
b I.onur
REFERENCE S Lese L
420 BUFFER T o220
€3411 L casz3
— TUF
X T
3402
- 3410 13 -
—)
0AUF
! 19 R3425
',‘" LOCK -
] VBEP _ GND VBB .
| 9L canz[™* 2L caas L g3te sigazs 47K
| crRM01 T0.1UF RE'EFE T
: o T o8 = trolimwz - = I%ﬁ?‘ T 0.1UF
TR R3414 L C3408 MUX  TYETAPT 03412 .
B 10k T .010F R3800, SHT 1) (FRON MCU R3448 2 4
| = = R3IT70, SHT 1} 10k
= G2 gaaey
| Al 1 7 3
U3402 PINOUT INFORMATION wour 1K ] s [ 4% 1 €330 | psise R3486
3300 Y| i e 2
j | SichAL DESCRIPTION,/NOMINAL VOLTAGE l e 33K 12K
HAME. = R3451 3438
1 TEST POINT: DVIDED DOWN vCO FREQUENCY, 625 KHZ OR 8 KHZ SAWTOOTH IN 10K
|| P¥ | ALOCKED CONDITION. S 1
VEC | IC_POWER; +5V = R3458
DATA | SERIAL DATA INPUT; 0-5V LOGIC LEVEL 68K
CLK | CLOCK FOR SERIAL DATA PROGRAMMING, 0-5V LOGIC LEVEL
Tm | CHIP SELECT, LOW WHEN PROGRAMMING, HIGH WHEN NOT PROGRAMMING
(0-5v LOGIC LEVEL)
T amz Fkrg.gqunrﬁcwcncn TOGGLES DETWEEN LOGIC LOW AND HIGH WITH EVERY VCO TROUBLESHOOTING
BANDSHIFT, HIGH SELECTS LOW FREQUENCY VCO (1 OF IC3200), LOW SELECTS
AUX1 1) 03280 AND ASSOCIATED CIRCUITRY COMPRISE +8.7V SUPERFILTER. MEASURE VOLTAGE DROP ACROSS
HIGH FREQUENCY VCQ (2 OF 103200). ) B RO ELY 60 WA
FEEDBACK RF INPUT; 403MHZ TO 433MHZ (TLESG71E) 43BMHZ TO 470MHZ
{TLES972ZE), 470MHZ TQO 494MHZ (TLES973E), OR 494MHZ TO S20MHZ 2) Q3260 THRU Q3263 COMPRISE BANDSHIFT CIRCUITRY WHICH SWITCHES D¢ POWER TO WCO 1 OF IC3
AN | (TLEAO74E). VCO Z OF IC3ZDD (UPPER PORTION OF BAND). STEERING LINE SENSITMIY IS APPROXIMATELY 3 MH,
] VG5 | DC_BIAS TOR PRESCALER WPUT, 14v OC SENSITIVE: DO NOT PROBE). POWER AT CR3260/CR3261 OUTPUT SHOULD BE APPROXIMATELY +10DBI
NC1_| NOT USED 3) IF BOARD IS NOT LOCKED, PERFORM FOLLOWING PROCEDURE TO DETERMINE IF VCO CIRCUITRY IS AT
NC2 | NOT USED
VBE | DC BIAS FOR REFERENCE DMIDER INPUT; 1.4V DC A) VERIFY DC VOLTAGES AS SHOWN ON SCHEMATIC
RIN | REFERENCE DMVIDER INPUT, 1V P—P, 2 1 MHZ SQUARE WAVE RIDING ON 14V DG &) MEASURE POWER AND FREQUENCY AT OUTPUT OF CR3260/CR3261; SHOULD BE APPROXIMATELY
GND_| IC_GROUND: OV SHOULD BE WTHIN LOWER OR UPPER RANGE
- €) MEASURE STEERING LINE VOLTAGE AT U3404A—PIN 1. IF BOARD IS NOT LOCKED, VOLTAGE WILL
CONNEGTION TO EXTERNAL RAMP CIRCUIT FOR PHASE MODULATOR; STECPLY
(| MR | SIOPED RAMP. RAMPING BETWEEN O AND 5 @ 625 KHZ OR 5 KNZ RATC MHICH VCD IS ENABLED (U3402-PiN 7) AND VERIFY VEO OUTPUT FREQUENCY BASED ON MEAS!
WIN_| MODULATION INPUT TO PHASE MODULATOR: +2.5v DC BAS '
R TEST POINT, DMIDED DOWN 2.1 MHZ REFERENCE @ 6.25 KHZ OR 5 KHZ IN A
LOCKED € VGO 1 OF IC3200 ENABLED
WHEN LOCKED. NARROW (<1US) DOWN FULSES AT 6.25 KHZ OR 5 KHZ RIDWNG STEERING UNE VOLTAGE .85V APPROX. 390 MMZ (TLES971 426 MHZ (TLESQ72E) 45
TP | on.7v DG (<199 STEERING UINE VOLTAGE +9 15V  APPROX. 425 MHZ (TLES971 481 MHZ {TLESQ72E) 48
TotR | LOOP LOCKED; WHEN LOCKED, NARROW (<1US) DOWN PULSES AT 6.25 KHZ
OR 5 KHZ RIGNG ON 5V DC STEERING UNE YOUTAGE 55 APPROX. 406 MHZ (TLESS71E) 442 MHZ (TLES972E) 46
TOWR gﬁ"i“‘;%%“m- NARROW (<1US) DOWN PULSES AT 625 KHZ OR 5 KHZ RIDING STEERING LINE VOLTAGE +9.15V  APPROX. 440 MHZ En[ssﬂsg 477 MHZ 11559725; 50
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Motorola, Inc.

|

VEO FEEDBACK (405MHZ TO 4347 & 438MHZ TO 520MHZ)

FCC ID: AZ492FT4842

+8.7V Q3263
58 Taw e w
av (&g 7))
r
oV (8BS HY) ENABLED VEO (SELECTED BY VCO SELECT CIRCUITRY)
8.5V (85 L0} GENERATES RF OUTPUT FREQUENCY DETERMINED BY
] R3267 DC CONTROL VOLTAGE FROM LOOF FILTER.
R3263 ' A RF A
X 2v
§ 2 03262 |3 ”(?Smlf@') I +10.2V REG
i L0)|  R3265
10K
! TR = V_SUPPLY_1 o
Q3260 8.5V (BS ) - = . |
P ov (8BS 1LO) DUAL 1
' veo wr f
¥T SIGNAL FROM USH02-PIN 7 CONTROLS g
AND 03263 7O 13200 R3269
| SUPPLY VOLTAGE TO EITHER LOWER FREQ 4 e cazrz
DF IC3200 OR UPPER FREQ VOO 2 OF 163200 RF_OUT_1 L& e 71 L3274
ISHIFT L0 = Woo 2 SELECTED T L1 15 15
ISHIET W = VOO 1 &mi SELECTED RI205 L3203 7]y sueeiy 2 CR3260 100 100 100 12~u{nmm}
P FILTER 22 220 - - P (PIN) gazo TLES974E)
= 3 S A il
206 = = ;
14 I 100 G370 .y :l_:IJPﬂ
= RF_OUT_2 |14 - H_l {
U34040 Sl c3278
STEERING LINE CR3261 100
3455 (#2310 +7.5 voc) R3201 L3200 29| syeepmc LNE (PINY :]_:
56K J_ 10 220 =
FILT I'D
+10.2v =
1.2,3,4,56,7.8,9, 21,22,23,24,25,26,
16.11,12,13,15, 203037333435,
-L__IQ_LLMD enp | 36:37,38,38
(s‘l"-c- Aml.'oc MUX - GND 1_MODZ GND
U3706-5, SHT 1) 19 |31 |27 J_zo
ﬁ IC3200 HAS TWO VCO CIRCUITS: VCO 1 CENERATES THE LOWER
FREQUENCY RANGE AND VCO 2 GENERATES THE UPPER FREQUENCY
RANGE. THE FOLLOWING TABLE LISTS THE LOWER & UPPER RANGES
FOR EACH EXCITER BOARD MODEL.
EXCITER VCO 1| LOWER | VCO 2 UPPER
18 & LIHOIA ARE LOW PASS MODEL FREQ (MHZ) FREQ (MHZ)
RS THAT REJECT SIGNALS ABOVE | TLES97IE 403-418 418-433
IZ_TO ELIMINATE OVER DEVIATION TLES972E 438-454 454-470
THE MODULATED RF OUTPUT SIGNAL. 7 70— =TT
TLESAT4E 494-307 507-520
+8.7v
R3252
1A 47K
1, R3z50 Gaz
7T
b J_ TOUF Lrsass l
c3250 pers C3252
T O18UF (TLES971E/5072E/5073E) T 5r8ur T{n.msﬂr:fso?zl-:jsng
= 3300 (TLES974E) = L 3300 (TLES974E)}
R32S
2;5 TLESQTIE{SQHE/SQ?JE)
1.8K SOT4E
ND CALCULATE CURRENT (SHOULD
ER PORTION OF BAND) OR TO UNUSED GATES

STEERING LIME EXTREMELY
0 OHMS,

M INTO 50 OHMS: FREQUENCY

.B5¥ OR +9.15V DETERMINE
RING LINE VOLTAGE. REFER TO

LESO73E) 482 MHZ (TLES974E
LESQ73E) 514 MHZ (TLE5G74E
Lzsw;szg 494 MHZ 5115597#5)
LESQ73E) 527 MHZ (TLES974E)

EXCITER Page 7
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Motorola, Inc. FCC ID: AZ492FT4842

UHF EXCITER BOARD
MODELS TLE5971E—TLES974E

WHEN TX ENABLE LINE IS HIGH, CR3100 AND
Q3100 ARE ON. OII00 TURNS CRII01 & CRI102 OFF.
RS RF SWITCH PASSES RF SIGNAL TO J3100. WHEN
+102v REC TX ENABLE LINE IS LOW, CR3100 AND QI100 ARE OFF.
% QJI100 TURNS CRIIOT & CRI102 ON. CRII00 OPENS THE
RF SICNAL PATH WHILE CR3101 & CR3102
C3103  ANY RF LEAKAGE SIGNAL TO GROUND.
B IR
ATTENUATOR
00 [ mF QuTPUT LO3UHZ T
L c3ioe L3102
106 7100 R3110 150 SWITCH S IIMHZ &
720 L 1500 1,/4 WAVELENGTH 43807 1D
= CR3100 LRy SI0MHZ® )34
c3102 c3110 c3113 (PIN) nslim cstor OO ""'"-U"F
L ARl i~ L3107 . leuu r31iz 3 — : 107 4
37 Pl 15 8.2 o~ -—-[-_T_"_| rd TO +5\.
'scg R3100 100 100 12NH(TLES97 3E) E (TLES973E) 100 & |er3ion 100 P—«t MODULE
I3 g R3102 2 (TLES974E) (TLE5974E) R3111 (PN} % |cr3t02
= ' C3104 (FiN)
= = - L3101 s Ly Ny £3106
E) =537 gan Leane = 1800 1800 2!_—.1_.— —
= 2/PFILES9T2E) Ti%ermesersey T 33ercriesorae) L3104 L3105 27
] = 74E = TLES973E R3104 | R3106 §1800 1800 4
TLES974E)
r TLES874 1K 1K
A +10.2V REG
UI270 & U300 EACH PROVIDE +12d8 y
OF RF SICNAL CAIN (24dB TOTAL). EACH R3103
DEVICE HAS 50 OHM WNPUT & OUTPUT o
LOGIC MIGH ENABLES RF OUT
AT US100; LOGIC LOW DISABLES 2307
- -D' L3100 | R3105 L caoe
(FROM DATA LATCH | 220 10K taa
Q3706, SHT 1) Gior Lcsio a3100
T 100 T 1000 1
| = = = =
NOTES:
1. UNMLESS OTHERWISE INDICATED, ALL RESISTOR VALUES ARE IN DHMS, CAPACITOR
VALUES ARE IN PICOFARADS, AND INDUCTOR VALUES ARE IN NANOHENRIES.
2. THE +10.2v SERIES PASS TRANSISTOR Q3004 IS HEATSINK MOUNTED. THE
COLLECTOR IS INTERMALLY CONNECTED TO THE BODY WHICH CONTACTS THE
HEATSINK. )
3. EDGE CONNECTORS P101 AND P102 ARE PART OF THE PRINTED CIRCUIT BOARD AND
MATE WITH BACKPLANE CONNECTOR,
INTEGRATED CIRCUIT POWER AND GROUND CONNECTIONS
REF SUPPLY | GROUND
orsiG TYPE DESCRIPTION s O
u3000 CUSTOM D/A CONVERTER m 2,16
u3001 CUSTOM REGULATOR /POWER CONTROL 3z 1,53
QUAD DIFFERENTIAL—INPUT OPERATIONAL
U3002 | MC3303DR2 | uAD DI . 11
U300 & MICROWAVE AMPLIFIER, 50-OHM INPUT &
vazzo | MWAOITITE | 5/tolT MPEDANCE (MMIC) 3 4
QUAD DIFFERENTIAL-INPUT OPERATIONAL
U340 MC3307aD AMPLIFIER 4 1
Uz402 CUSTOM PHASE LOCKED LDOP SYNTHESIZER 2 1+
U3403 | MCT4HC4066 | QUAD ANALOG MULTIPLEXER/DEMULTIPLEXER 14
1 U3404 MC33184 LOW POWER QUAD OPERATIONAL AMPLIFIER 4 1
I]. U3405 MC7805 +5V VOLTAGE REGULATOR 1 2
| MICROCONTROLLER (MCU) W/SCI, SPI (NON—
| U300 | MEBHCITFY | iy TipIEXED ADDRESS,/DATA BUS) 34 !
| u3701 27C512 64K X B=BIT EPROM, PROGRAMMED 28 14
| U3702 | MC74aC273 | OCTAL D-TYPE FUP—FLOP 20 10
OCTAL BUFFER/LINE DRVER, WITH 3-STATE
| | vsros | Wcraaczas | OCTAL O 20 10
| | U3704 | MC74AC00 | QUAD 2-INPUT NAND GATE 14 7
| [_usr0s 74HC4052 | ANALOG MULTIPLEXER/DEMULTIPLEXER 16 7.8
1 uira7? MC33064 UNDERVOLTAGE SENSING CIRCUIT 2 4
| [ uszos MCT4ACO4 | HEX INVERTER 4 7 FLEPS-48772-A
| QUAD DIFFERENTIAL—INPUT OPERATIONAL (SHEET 2 OF 2)
l 3700 | MC3303pR2 | GUAD DI 4 1"
| [ 3710 [ uc74ac273 [ OCTAL D-TYPE FUP-FLOP 20 10
L[ usTn MC74AC32 | QUAD 2-INPUT OR GATE 14 7
L [Tusz 74HC 185 8 BIT S/P—IN S-OUT SHIFT REGISTER 16 8
(Sheet 5 of 5)
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