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15 ‘ 2.74 K T 0.01 14 1000 PE T — i GND  GND 2
° IFING 7‘ 2 P — > e 8 1‘ ‘ 2 1 : ! p— B p— p— p— — —
| Ycwza [ lcaso | 1coeo 5 |DGND 2 — 1 3 |tvee out R -
~— 100PF —— 100PF —— 100PF @747 AGNDL  CPGND1 g™ R124 1 1 |vee 16 REGEN DIVIDE BY2 2WAY-SPLITTER
* AGND2 CPGND2 = Cl47 — GND GND g |
— — — 1K R130 +12vDCSs —— 0.01 2 15
11 cus — — 2 10K | 2 7 IGND  GND 73
T, 1000 PF TP26 — 1 I L 20 1 e 9 |GND  GND |75 1 co8
o 1 — .
T L % R131  —— 816111 A+ cia GND__ GND 5 10 PF —
1.62 K 01—
Russ 2 i 2 =  vco ISOLATION AMP
511 1 1 1 —_ VHF RCVRI/TX SYNTHESIZER
E S
— TX_SYNTH_LOCK_FILT
- = = = > (11)
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C817
470 PF
1 |2 TX_PREDRIVE
i > (9)
+8VDC_SWITCHED
‘ R857
36.5
1 2
. 1 csess
—— 1000 PF
1 2
L801 o
5022 =
U805
+8VDC_SWITCHED c854 ERASS c221
‘ i
TX_RF_DRIVE R42 1000 PF . X 1000 PF L32
U800 1 2 1 o D 2 1 2
R808 — 1
JCIQ-176MH-1 - 11 cess 4 1 1
BUFFERED_Q 274 R183 U2 1 ) 1000 PF — 39PF GND _ 1 = c229 | = C160
7) - ° Q = ) > —— 18PF —— 18PF
2 4 2 36.5 3 1 tia 2 2
[ LO . — —
2.2 = N —
C226 772 T 1 2 T ° C140 uz22 2 C819 p— p— p—
001 —— P 1 1 4 470 PF ERA-5SM 470 PF - -
1 3 13 R227 R228 * LO 12 1 3 21
— 150 150 = . || \
— GND GND e
R807 5 12 | P 5 2 | | | 2 | |
GND GND GND
BUFFERED | 274 6 10 ‘ ‘ 1 RF 4
7) > 5 ® 7 |GND GNDIg — — R182 GND U804
GND GND 51.1 JCIQ-176MH-1
cos | 2 2 o
0.01 —— 7 1Q RF
1 — e— I | LO
o 1 14
—5 | GND GND 53—
+5_RFG_R 5 GND GND 45
R196 R247 R248 GND GND
100 1K 1.1K 6 10
® Py , . , —— GND GND ¢
2 1 1 GND GND
[T C823 11, cg4
12 1 2] 33 — —
— I 2 uls
- = MC33178D R239
1 68.1
R245 Py : 5 o
|_PHASE_ADJ FILT 1K 3 1
- _ADJ_ C857
(11) > ® + T
1 —— 0.1
2
11 corg
—— 01
R241 R243 R219 —
1K 1.1K 68.1
— 1 2 1 2 1 2 4
1 css56
6 uis o1
MC33178D 2
7
R244 e
Q_PHASE_ADJ_FILT 1K 5 |, —
(11) > 1
1 cors | Q DEMOD PHASE ADJUST
—— 01
2 +8VDC u1s -8VDC
| |
L g McC33i7eD
= VCC VEE
| 1 cos0 _ 11 coag
—— 01 —— 01
TRANSMITTER
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R720
1K
| CHANNEL GAIN REDUCTION U708
1 2 R723 201HS
274 3 5
R716 U706 | CHANNEL LOOP AMP TO
826 1 2 1
75K 5 (o]
1 2 -
1
|_MOD_FILT — 5331}1 725
_MOD_ - 3 R724 560 PF
1) 1 0 1] 2
U709 ® | | ®
201HS 1 2 R
11 10 |_TEST_POINT
. \TO I R721
® ~_ MC33178D
DEMOD U709 1 2 1 BUFFERED |
R722 > (6
(6) D> R77 201HS ©
1K 3 |,
AAA TP36 14 \FO 15 1 2
1 4 16 [ 1 C726
Reas JCIQU187063MH 1 @ R220 560 PF R725
) mm» DEMOD_RF 24.3 o N 21 0
1 2 2 1 TP35 2 1
1 LO
4 ﬁ —
46 R845 [ - U708
1 221 1 14
‘ ‘ s GND GND PER R221 1 R736 R728 201HS
‘ ‘ ’ 5 GND GND 12 % Real CHANNEL GAIN REDUCTION v 2 14 15
W
— GND GND 1 511 N 1 2 Q CHARNEL LOOP AMP 1 2 16 \FO
4dB PAD — 6 10 \ ® Dof
| GND GND R222 ‘ 2
GND GND — R733 U706
. — 76K . 826 C730
_ p— R729 560 PF
— - 1 0 1 9
Q_MOD _FILT 1 2
(11) > Q_TEST_POINT
+8VDC_SWITCHED 201HS 1K 6 U707 PO
! 1 +8VDC +8VDC ® MC33178D
‘ >
CR708 j\@ ! 1 L 2 7 BUFFERED_Q
V_REV_DET 12 u710 CR706 55 BAS40-06 T R748 (o] R173K2 : > (6
(8) N> . LM837M BAS40-06 1 4700PF % 100 K — +
R749 14 2 m 3 3 2 2 U710 a 1 2 U708
1 A ° A LM837M  R747 C731 201HS
36.5K : : U709
13| - . 10 K 560 PF R730
¢ +8VDC 1 OPEN >2vDC 201HS R254 20PF ’ ,
1 2 ‘ R754 3 ) 511 | | W\O
1 | 1ok 3 | ® o2 1 [>o—
R750 1, 1 1
715K 1 2 1 [>o— e 1 1 R272
[ R270 R271
2 CR707 R755 1K
10 K 1K 1K )
BAS40-05 — 2 2
o o) 3 2 VSWR_NORM/HIGH_F L
- -8VDC  +8VDC U709 — —
V_FWD_DET 10 U710 pe— ‘ 201HS u708
(8) I o LM837M 201HS
+
8 11 10
R751 GND o W\O
475 9 | - i (o
1 +8VDC = L
R752 R753 ‘ +8VDC 1 1 R269
e R180 R181
— 10K 10 K ‘ 1K
® 5:1 VSR HARDWARE PROTECTION 1 1K 1K )
1 2 % R223 2 2
(VR>.66VF) AND (VF>.28V) AND (TX MODE) : 10K —
2 - -
‘ +8VDC -8VDC U708
| 201HS
‘ V+ NC —
4 5
R251 +8VDC e —v- GND
D8PSK_SEL_FILT 10K ‘ 1 1
(4,11) D> ‘ 1 | 1 c727 _ 1 * c7e8 o
2 L R224 — 01 — 0.1 —
% 10 K L .
i 2 HALF-WAVE RECTIFIER/FILTER - -
C732
0.1 R738 R739 R740
1|2 1K 10K 10K Q_DET_FILT
@ @ > (11
23393 R 1 2 1 2 1 2 (D
1) > CLAMP_EN_FILT 1+ c733
2 1 ~T~1
2
CR705
+8VDC BAS40-04  —
+8VDC U706 +8VDC U707 -8VDC
‘ 826 ‘ 8 33178D , | 3
8 4 11
vV VCC VEE ® " |vcc vee| @
5 U710
1 lcm | 1 cr2 1 11 cra 1 —] LM837M
—— 0.01 0.01 —— 0.01 —— 0.01 —1 = Cr34 ‘ + 7
2 2 — 0.1 —
2
e — — e — 6 p
U710 AND CIRCUIT TURNS DOWN POWER IN CASE
OF VSWR>5:1 (APPROX.)
Q13 AND Q17 TURN DOWN MAX POWER IN DATA
MODE , IN ADDITION TO VSWR SHUTBACK Q18 CLAMPS
MOD LOOP TO A LOW DC GAIN
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-8VDC
T/R_SWITCH_FILT 6 u19 !
(11) > ? : 833 +8VDC 1
1 7 HIGH = BIAS OFF R774
% R242 R199 R771 R211 2 10K TP38 CR712
|
+28VDC 10K 10K 5 |, T/R_SW_BUFF 1.82K 1.82K 1 Q701 2 R775 1 MA4PH237
‘ 2 | 1 ¥ 2 K/ 2907A 619 5 m 1 RX_RF
1 p— p— 1 T @ @ = @ - (1)
%stg i N rovbe e R778 ’ ! . 1 c750
- 100K 2o60 MMBD914X +8VDC , 033 %619 %Rwl 11 o  A70PF
2 (4) 909K 1 ms | (4) " > 100 —— 0.01
[ 4 ‘ ‘ 2 2
2 U ! 2 i p— —
-8VDC @ +8VDC u19 -8VDC -
| |
R126 833 1 1
u19 8 4 cr7s L1 c1io
56.2 K 2 H L TR A
1 2 833 IF (+28VDC < 15VDC) THEN HIGH C114 2 1 cue 1 \ 2
1 —— 0.1 2
(4) 01—1— — 1
. . ) —
3 82 NH
LP FILTER — — 2
C601 C602 1 1
e 5.6 PF 3.6 PF L703 = C741
% }27 1|2 cs01 29+ 2 CR711
MA4PH237
A FR OUTPUT COUPLER 470 PF =
1] |2 ‘ ° 2 m 1 o TXRX_RF 1 J5
L601 L602 MICROSTRIP | w \
A RE 47 NH 56 NH COUPLER (-40dB) . ) \
(10) W | | T501 3 |
1 2 1 2 RF 11 cra9
1 —— 18PF 2912
11 ce03 11 ceoa | 1 ceo5 2 5
—— 24PF —— 36PF —— 18PF . - -
2 2 2 TP3 4 = =
- - - 1 -
DEMOD_RF
= - (7)
USE DIM FOR PCB LAYOUT
MICROSTRIP
COUPLER (-40dB)
1 2 T ® ® T
%X 1 1 1 1 1 1
075" R501 % R503 CR501 CR502 % R502 R504
L 100 > 100 ;| HSMS-2800 Y, ) Hsms-2800 > 100 100
2 2 2 2
3 3
.020" 45" M
& = l , =
075" | 1 cs03 11 cs04
——— 470 PF ——— 470 PF
3 < 2 2
R405 R225
0 10 K V_REV_DET
&< 1pa 1 2 - (7)
4 TP40 >—0 1
1
6 U400
082 R407
: ; 10 V_REV_FILT
R401 1 5 > (11)
20 K o 5 |.
1 2
1
_ | C403 1
772 0.1 R403
4.75 K R406 R226
) 0 0 V_FWD_DET
e 1 2 - (7)
2 U400
082 R255
+8VDC -8VDC 1 10 V_FWD_FILT
U400 RA402 1 2 > (11)
o 082, 20K 3 |4
V+ V- 1 2 T
1 1 1 1
— oot — oot L
1,0 1,0 ] : 4.75 K
2 2 2 ‘
‘ 2
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PRE-DRIVER +8VDC_SWITCHED 1 DRIVER
2R914 CR18 / x
MMBD914X
TP43 10 TP44 +28VDC
1 3
1
° ° f o (1°0mA) ! ° ° °
1
1 1 1 1 1 ¢o L d g pp Lt cosa L 1cess = OO
RO12 1901 — 8%012 — EZS3PF % R967 BT |1 cio4 5 0.01 5 1
+8VDC_SWITCHED 511K 09 0.47 2 > 10K o, oo T, ATOPF 2
2 1 1 1
— —— —— —— I 1
1 €920 — — — — éa?/v
R908 470 PF co23 Lo11 L922 ' oy L917 L918 L919
825 470 PF R913 (3) 3 L923 gy 2 52 56 NH (3) (3)
. 1112 11 2 200 6.5 SEC 3 SEC 2 SEC 3 SEC 2 SEC 10 SEC
_ 1 2 M M M M M M
1 -
L905
2.2 Q906
U905 2 C921 C291 ® C938 BLF245 C143
MAV-11 SMD 470 PF R910 470 PF L906 3 L909 470 PF 1 470 PF
TX_PREDRIVE 1] 3 1] | 2 36.5 1 | 2 22 NH 5 Q900 33 NH 1 | 2 L i i 3 ‘ — 5 1| 2 i | UL PA_DRIVE
— I —@— == =)= I — =] =] L Il Ml Ml I el I Bl M
© - '@ | ° IR PR B NE46134 AT AR — ° 4 | R AR A -0
| 1 co9e 2 1
 10PE 4 | GNP % R909 % R911 | 1 co00 L L 1 | 1 co04 1 coos 11 coao 1 coo7
2 GND ‘ 150 ‘ 150 —  20PF C192 C193 Co37 — — 100 PE ——— 150 PF — — 30PF —— 82PF
X ) 2 —— 56 PF —— 39PF —_ 27PF
2 u15
B LM837M R178
1 1K
R936 @
PA_DRIVER BIAS FILT 100 K 3 | 1 2
(11) >
1 2 1 cous RO37 RO38
® ® ® u15
1 2 1 2 Lms3T™
CR902 — — C156 W’j
MMBD914X 290 PE — 89148
1 @ 3 o 1} } 2 2
BIAS_EN_FILT 9 u15 +8VDC
11) > () LM837M
D HIGH = BIAS OFF TR SWITCH
1 R939 8 o TP45 Q21
R916 10 K R772 IRFL9014
10K M e 10+ ® fl 1K 173 +8VDC_SWITCHED
2 1 2 1 2 t % |2 ‘
—
L — TP46 4
— +8VDC CR03 C156
1 ~040 ‘ MMBD914X 290 PE
56.2 K 1 Q 3 1} } 2
> N
+28VDC . R941 R942
‘ 10K 15K
1 CR901 @
% R944 A ) MMBD914x 1 2 1 2
100 K L
> @ R946 1 (4) — 5 U1s
909 K ® LM837M R179
1 ) ; 1K FINAL_BIAS_BUFF
R943 @ > (10)
-8VvDC 100K 1 2
‘ ° 5 |4
R945 1 2
56.2 K u15
13 1
. 5 LM837M | 1 coa7
—— 0.1
@ 14 .
12 | 4 IF (+28VDC < 15VDC) THEN HIGH pe—
PA_FINAL_BIAS_FILT
(11) >
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TEMPERATURE / BIAS AMP
LM6OCIM3
S | PA_TEMP_FILT
ouT 3 L > (11)
GND 7‘
B 11 coor 11 coos
——— 470 PF ——— 470 PF
2 2
FINAL_BIAS_BUFF
9 I
/ FINAL BIAS SW x / FINAL x
+28VDC
o o o o o
L 1 \ 1
1
Lo 1 com 1 com C943 1+ c2o4 R920 R921
P47 1 T A70PF — —— 0.01 2 4400 470 470
1 2 2 C o s
CR942 2 1 1 _ _ H
RO15 R922 R923
10K 3 470 470
@ @ L913 = =
1 2 1 1 52 56 NH ‘ ‘
1Y cor |1 cors 1 c243 —— —
— ~— 001 —— 560PF 1 T 8pF = —
— 2 2 2
R919
Co08 —_ —_ % 24.9 995
- - 0.4W Q903
220 PF L902 2 D1017 L916 L915 560 PF
PA_DRIVE 1] |2 12.5 NH 12.5 NH 2 [{m 28 NH 1] |2 PA_RF
9) D> @ i @ V@ @ 4 * 1 1 5 @ 5 @ | > (8)
1 1 2 | =
L 1 coog | 1 cat0 | 1 cona | 1 coss - gggéF
|t co4a —— 30PF B 82 PF — 270 PF —5 220 PF 2
— 15PF 2 — 2
2 —
L904
4nH
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L29 FLot TP21  -8VDC C196
47 3300 PF 1 33
. 1 NEG_8 VDC ‘ \ 2\ 1
1 . T
3
P9 2 L e
FL2 FL12 FL21 p—
AGC_LEVEL 22000 PF AGC_LEVEL FILT 11 RX SYNTH LOGK L 220 PF RX_SYNTH_LOCK_FILT 21V FWD 220 PF ) V_FWD_FILT
P8 IN ouT (4) <4l P8 = — IN ouT 5) <4l P8 = IN ouT A () <4l L28 FL25 TP20 +8\{DC C195
GND GND GND GND GND GND—— : 508 8 VDC 47 3300 PF \Il i ) ‘3/3 X
_ P9 _O_ | \
_ L L — [ T
— —— — 1 +
— — 3
FL1 FL11 FL24 P9 6 —
2> EAST AGC 22000 PF FAST AGC_FILT 12 TX STROBE 1 220 PF 2 TX_STROBE_FILT 22 PA TEMP 22000 PF PA_TEMP_FILT e
P8 = IN ouT > (124) P8 = IN ouT > (5 P8 = IN ouT 4 16) <4l
GND GND GND GND GND GND
o 7 POS_3.3VDC
FL4 FL31 FL23 P9 8 POS_3.3vDC
3 PRESEL 1 22000 PF PRESEL_1 FILT 13 PRESEL 3 1 22000PF PRESEL_3_FILT 23 Q DET 22000PF__, Q_DET_FILT
P8 = IN ouT > (1) P8 = IN ouT > (2 P8 = IN ouTl, 9, - P22 +15VDC
GND GND GND GND GND GND 33';'—5;': ‘
. 3 POS_15 VDC 2 1 ‘
e — P— P— \
fla FL13 FL14 4 3
220 PF 22000 PF P9 —
22000 PF 14 TX_SYNTH_LOCK 1 2 TX_SYNTH_LOCK FILT 24 1_MOD 2 I_MOD_FILT -
P8 4 SCOM_THRESH N ot SCOM_THRESH_FILT —— P8 = = IN ouT 5 | P8 - IN ouT > (7) +28VDC
GND GND GND GND
GND GND
1 L 1 1 . 9  +28VDC_FILTERED ° ®
10 +28VDC_FILTERED 1 coz 11 ces
Flo FL32 FL1S P9 - 470PF  —— 0.0012
22000 PF 22000 PF 25 MOD 22000 PF 2 Q_MOD_FILT 2
' GND GND — —
GND GND GND GND
e e . 11 +28VDC_RETURN
o 12 +28VDC_RETURN
FL5 FL18 FL29 P9 ®
22000 PF 22000 PF 22000 PF
P8 6 PRESEL 2 N out 2 PRESEL_2_FILT — b8 16 | PHASE_ADJ 1 N ouT 2 I_PHASE_ADJ_FILT - o b8 26 BIAS EN N ouT BIAS_EN_FILT —— b9 13 +28VDC_RETURN KEYED ®
GND GND GND GND GND GND 14 28VDC_RETURN
+
P9 — o
FL8 FL17 FL16 —
220 PF 22000 PF 22000 PF
7 CLOCK 2 CLOCK_FILT 17 PHASE_ADJ 1 2 Q_PHASE_ADJ_FILT 27 MODE_3 COSITE 1 2 MODE_3_COS_FILT
P8 IN ouT B 5 P8 Q = IN ouT L) P8 == IN ouT > (14
GND GND GND GND GND GND
FL7 FL20 FL30
22000 PF 22000 PF 22000 PF
8 TX KEY TX_KEY_FILT 18 PA_FINAL BIAS 1 2 PA_FINAL_BIAS_FILT 28 CLAMP ENABLE 1 2 CLAMP_EN_FILT
P8 = IN ouT > (25 P8 = = IN ouT > (9 P8 = IN ouT B (7
GND GND GND GND GND GND
FL10 FL19
220 PF 22000 PF
- 9 RX_STROBE N ouT RX_STROBE_FILT —— b8 19 PA DRIVER BIAS 1 N ot 2 PA_DRIVER_BIAS_FILT — P8 29  P8-29 NOT_USED
GND GND GND GND P8 31 P8-31 KEYED
L L b8 32  P8-32_NOT_USED
FL9 FL22 FL33
bg 10 DATA 220 PF DATA_FILT 20 V REV 220 PF 2 V_REV_FILT 30 T/R_SWITCH 1 22000 PF T/R_SWITCH_FILT
IN ouT > (5 P8 = IN ouT (8) <4 P8 IN ouT > (8
GND GND GND GND GND GND
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