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Loop Antenna

Preamplifier
(near antenna)
1XX designators

50-ohm

Timing Generator Configuration

Master Mod
Function

Load Hold

e Reg: 8AFO
Mode

200-kHz clock 001

2 0013|J-0162

GRI 9160 P800 J-0262
PCX 1500 (3500 K|-8162
STB 0000 |0050 LiC162

FOUT x 1075 004

5 0025| K-0164

coax

. 2
Receiver 1203
. J204
J201 (independent)
2XX designators 1205
J206

J202

25-pin shielded cable

J301
Receiver Control
(PC adapter card) 1302
3XX designators
J31A J31B

IBM PC bus

System Diagram

5MHZ (reference output)
SIG (to scope - chl vertical)
PCI (to scope - synch)

S1 (to scope - ch2 vertical)

OUT (1 pps)

LORAN-C pulse coding

Master Slaves
GRA | ++--+-+- + +++++--+
GRB | +--+++++ - EE S
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JAS]

1C202
Butterworth 500-ohm ADG509A
fil -115 kH 4 5l 13
bandpass filter 85-115 z rf amp . 1A 1B 5 rf amp
L202 1c201 6] 2h 28 1C203
5.4M €202 c204 MC1590G 85 kHz 7134 3B MC1590G 115 kHz
PRE Y It { 4A 4B c210
(sheet 3) 470P 100N i I+ o+2_| J_sz L20a —81pA pBl2 T i 1+ o+2_| J_ cats 21205
- - 100N . I bt
Tceor) [cz03 R201 > IAch<O:c7 5.6N 630U 1A°16Azl EN 00 > I/-\GCV2C7 43N 2 450U
01103 Lzoll 011U3 1203 N €209
%230U 2 230U C205 + ] c206] c2 h +] c212] c214
100N 10U T 100N SR202 1 €211 10U T 100N S R205
150 100N T 56
v v v E vee %%23 100N <7 v vee
3202(6 | f\ggE vce §32£7 §32,24 J205
3202 1502 AN AMA—VCC PCI
320218
R206 g
1c207¢C €215 5 9k J206
1C207D i SIG
LM324 agc amp LM324 ¢
10 . 8 D202 12 100P
9 B 14
- MDB301 1 co16 13 IC207A L
R210 1U ) LM324 .
L Cc217 D201 S1Mm I | integrator 1C202 decode (code)
100N R208 5i R209 . 3 1: short
10K MDB301 33K ot 1 :
— W\ N\ - 1 c227 2: short
—‘rS.GN 3: S+ 0 deg
rfamp 1C206 demod 1 4: S- 180 deg
1C205 ADG509A R216 R219
MC1590G 100 kHz T201 4 13 10K gain adj 10K 1C202 decode (demod)
100KHZ 1A 1B MA— 1: 1+ 0 deg
3 5 5 sl 12 1c208
1+ O+ 2A 2B R220 2: Q+ 90 de
1,0 o.feC <reir L czet "? 6l5a  3pl Ll ADG509A 75K : g
|7—2 AGCVCCH 1w 5N 3 Tian a[L0 1A 1pL3 31180 deg
8 alo 12 | R221 4: Q- 270 deg
N . f T —2 DA DB, 2A 2B 270K )
ggé',\g‘ 1CO250 (1:3025 R212 AO A1 EN 3A 3BL’VV\1—' 1C208 decode (integ tc)
I I I 56 i 16p 4A 480 1: 0.036 ms
v 7 ~ vcce =TS DA pel2 2:0.264 ms
3202|2229 6k A0 AL EN 3:1.000 ms
J202|21 P1 L—AMA——-VCC 1| 16p 4: short caps
320224 2‘; 1204
1202 | 2512 s1
9202|2322
32029 50 R213
1K 7
1C2078B
——MA—— ;
LM7808 +L D204 +L 200255 L fggs LM324 Q integrator S217 |s202
3202 IN ouT® "IN748 l 5 S0113(3202
GND 1 c224 + 7 s
3202 100N £ 7 6 12(3202
« |2 T X201 - 1 c228 5MHZ| 5017502
VCXO T 3.6N
3202 w7 J203
8lvco sHMZE SMHZ
D203 g s 5
R214 —— VREF OVE
202 1IN751 :
20 560 Receiver Module z

* note: connect digital and analog
grounds together at 1C204 pin 2

T1: 100-kHz transformer 3 windings each 500U
14x3 turns #28 Amidon FT50/75 ferrite
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J201 S201A

Longwire Preamplifier
(part of Receiver Module)
L102 vee
4.6M . Q103

1N4148

o . . SARE
-r“ ioml iDlOZ 1 c107 [ c1os N

JMPF102

1N4148:|:1N 1510" R105
L . 6.8K

S201B 199

™ —PRE
' 100N (sheet 2)
'

102
100KHZ >
: L
SE c112
3;"‘( NC Issop
R107 .
v vce
+ [ c110 [ c111 1w (sheet 2)
IlOU IIOON
T101
|_100KHZ pRE J101

l

5 L101 | c101
L3 ANT T 330p

I

| C104 R104
T 1.2N 2.2K

Loop Preamplifier
(remotely located)

L101: 100-kHz loop antenna 12.5M
50x2 turns #28 24" diameter shielded

T101, T102: 100-kHz transformer 3 windings 500U each
14x3 turns #28 Amidon FT50/75 ferrite

* note: connect analog and chassis grounds
together at J101 and J201 shields

:I: 10U

A
1 c1o02 1 c1os
‘[ 100N 531}‘21 ‘[ 100N

Preamplifier Modules

+1 C106
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ENB1 = GAT | (-PAR3 & -PAR2 & LH) |

(-PAR3 & PAR2 & GRI) |

1C304
1c301 PAL20LS (PAR3 & -PAR2 & PCI) |
AM9513A 1c302 (PAR3 & PAR2 & STB)
4 74L5166 1C303 114 PCI1 = (-PAR3 & -PAR2 & LH) |
GAT1 = 74LS273 (-PAR3 & PAR2 & GRI) |
GAT2I39 BD7 14 [, 13 113
PN Y BD6 12 Q /BD7 18lsp 8 112 (PAR3 & -PAR2 & PCI) |
G BD6 17
- 7D 7 111 (PAR3 & PAR2 & PCI)
GAT4[3S BDS 11 j BD5 14 91 GO = GAT | PARO
GATs[34 I BD4 10 | ——-—516D  6Q 110
3 ENBS oo 5 1E BD4 13|, e GRI_ = -GRI PCI = -PCX & GRI
SRC1 [ ———1p BD3 8 22
32 BD2 4 4D 4 18 osf%
SRC2 rrarels " BD2 7 15
31 BD1 3 3D 3 17 o7r=>
SRC3FE= L 518 ' BD1 4 1 PCI1
30 BDO 2 2D 2 16 106 18|J301
SRC4FE— A " BDO 3 -[20 ENB1
29 1 1D 1 15 10 233301
SRS 00 15> f 14 1oaf2 Gll,5(3301
ourt St GK cL 13 1038 GOly4(3301
ouT2{2_GRI ENG| CCC A IE;
OUT3/40PCX K. L oA i 12 1 02E~GRI_
oUT438STB l7|6T9 11 1 01F4PCI
37 PLX |
OuUT5 CODE
3302 BDO 12|pg0 x2l8 6 |J301
ouT FOUT X158 —nc P01yl 1501
D WR CSRD
8 9 J10 J11
77 Ao_'wr! 1elRD_
J301[20} SMHZ
IC309A
) 1,4 74LS74
1C306 R 15 b1
J31A]2 74LS245 D Q 21[3301
J31A(3 9(ng pgltlBD7A . FL o,
2 Q 12 1
J31ala 1C305 8ln; gy 12 BD6A CoL P+ “\_~Hs [330
ADCO0809 7 13 BD5 A 1A
J31A[5 A6 B6 Tl 10{J301
J31A[6 IN7- ogfl7 BDO/ 6 a5 54 BD4/ CLR <
J31al7 ING 07|14 BD1/ 5|na  psl L5 BD3A C—11]I301
J31Al8 IN5S 0615 BD2 4]53  gal 6 BD2 R304 g
IN4 8 BD3 / 3 17 BD1 vce
J31A|9 o5 A2 B2 i 1301
IN3 G418 BD4 2|y; gl t8 BDO/ L % ook \caoaa oL C305
J301|7 IN2 0319 BD5 A B offset LM324 l 100N
33011 IN1 0220 BD6 AB_EN R305| . L
33011 'IANDOD . o1 21 BD7 5 41 _T_é 100K —|2 + 1 AGC| el 301
ADD B 71c307 = 1 cso1 | -
50P ac
ADD A . AD7528 T
ALE [ 2-Lo7  REFA | R30
EOC \—BD6 81p5  RreAlS L+ % Took
N_BD5 o 2 1C3088B
CLK 50410105 OUTARS A offset oo
OE —BDS D4 REFB R308 5
START # D3 RFBB[D 100K —6|+ 7 veol ol 501
16 REF(4) N BDlig bz ouTB ZO 1 c3o2 B
C REF(- D1 DACAPp—AO0
c303| %7 ) BDO14| o Csbls R309 7T s0p A dac
+
' —LAGND WR “f1ok K310
720U | R303 A gai ANA———
L gain
A |
s
adc gain +] c3o04 \10331118

Receiver Control Module (1 of 2)

s
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111W PAR = -(A2 & ALl & -A0_ & -WR_)
110W PLA = -(A2 & Al & AO_ & -WR_)
10XW WDA_ = -(A2 & -Al & -WR_)

011X ADC = -A2 & ALl & -AO_
010W ALE = -(-A2 & AL & AO_ & -WR_)
010R OE_ = -(-A2 & Al & AO_ & -RD_)
00XX TG_ = -(-A2 & -Al)
ENB = AO & A8 & -A7 & -A6 & -A5 & -Ad & -A3
1c310
PAL20LS
e I
- 113
rRo_ 13112
- WR—Hi11
131A[22}22 10,40
J31A[23[A8 AT
J31A|[24 AT 8 18 OBQPAR
J31A[ 25128 7 orE>pLa
J31A[ 2623 116 1062 WDA_
J31A[271A2 55 1052%ADC
J31A|[28 A3 4 | 4 | 04—9ALE
J31A| 20122 33 o3k oE_
J31A[30FAL 22 10216
331A (31120 i1 1018 Ene
J31A|11-AEN r
1C314C
741504
5{>°6
Ic311
PAL20LS
23 114
= 1413
13 112
14,9,
10149
J318[13HOW I
J31B|14 IOR 8 18 08£|NT_
J318|2 }RST 7 orE2cLr_
pex—2i6 1062t
pLA—2li5 1 052LpLx
Apc—Hi4 1 oafr2
GRI—2[13 1 03tE sTRT
ENG—2i2 102t RD
INT_ = -(ADC & -RD_) ene—i1 1 o8 wr
CLR_ = -RST -
PLX =-PCX & PLA

STRT = (ENG & GRI) | (-ENG & ADC & -WR_)
RD_ = -(ENB & -AEN & -IOR_)
WR_ = -(ENB & -AEN & -IOW_)

+5
1C3128B 1c312C
R312 7215125 74LS125
33K 5 e 9 [~ _8
>——LH 4{/(?%BD7 (done)
4 10
1C314D T
74LS04 =
8 ok
I3 e | | e
74LS125
PR - S301
12|, 42 2 [~ 3 1rgen12 IRQ7 4ot a1p
11 g = e R
EOG CCL_Q:)— " [ ] 5 IRQ4 23[J31B
Tl o |R83 243318
1C314B oe I3 AlelE] Ro2 25|J31B
74LS04 - 4 |J31B
E_3 4
IC314A |C312D
74LS04 74LS125
1 2 12 [~ 11
>—=BDO (pysy)
INT 13
AO_
IC313A 1 1C313B
4 741574 0 74Ls74
PR PR
PAR6—2{D = Q->—ENBS 125 "7 g2 gaT
ENB1I—SbC ('336— ENGilbc ('gos—
cL cL
g B
CcLR GRI_
J31B|1
J31B|10
J31B|31
= IC bypass caps 5
+
J31B|3
131829 +] c318 +| c319 1 c306 | c307 ] c308 ] c309
Iwu I1ou ISON ISON ISON ISON
J31B|9 +12
+] c317 1 c310 | c311 | c312 ] c313

Receiver Control Module (2 of 2)

I 10U

ISON ISON ISON ISON

C314 C315 C316

I 50N I 50N I 50N

Loran Timing Receiver

100-0001-001 REV 2C

16 Feb 1992 SHEET 5 OF




T9

|4— GRI 99600 us —,l

SRl 1 i
| _,| P_ 8 mls
CODE + + A + - + - |
_1 |‘_ 100 us _,.l 1ms |4_ |

PCI |

L
L_ var 10 us |
STB —r

Figure 1. Gating Signals

GRI _Ia |b
e h

ENG
STRT_I | |_f|

EOC I_I I_I
DONE |_| |_|

o R
GAT_| I_

Figure 3. System Operation

CTR2 SRC 2 1 800 799 2 1 91609159 2 1 800799

wokngy S UL . JUUUL. JUUUL

Tc 1 1 i
g GRI 99600us
GRI | I_
[ I 8000 us pl )
GRI _I
CTR3 SRC 1498 1497 2 1 3500 3499 2 1 3500 3499 2 11500 1499
e 1 1 [
PCX | I_ I_
l« 300 us wle 700 us ,l
I¢ bt
PCI _I |

Figure 2. Timing Generator

A(L:0) TIXRKX XXX
AEN—l—l—
WR_ L
RO |

Figure 4. Computer Bus Interface Sequencing

Timing Diagrams
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AxNO OB wWN R

PR

lowpass filter/impedance match .

L1 RL1
4.6M 100

= > R2 100N
1K
Li 011U 2 L2 011U 2 14

RL2 < 230U RL4 = 230U

ond ]

R5
20K
"
R4 A~
2.2k S EL
LORAN-C waveform generator = = = =
MC1590G RLS5 MC1590G RL6 MC1590G

VDD

100 kHz 8 D1
iy

L
1N4148 =

5
3
= ’ 41782
-4 500U
RL7 ) R11
.TRAN 1U 500U 10 [ 9 D2 ho 1%

_PRINT TRAN V(1) V(8) V(9) y
* TF V(8) VIN
* .AC DEC 200 30K 300K
.PRINT AC VCB(8) VDB(6) VDB(5) VDB(4) VDB(1)
.PROBE
-LIB EVAL.LIB PSPICE Simulation - Rf Circuits
VDD 11 VCC 0 12 LM324
L7P L7S1 L7S2 0.9

Loran Timing Receiver
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LORAN-C waveform generator

DN O R wN R

.TRAN 1U 500U

LOPTION ITL5=0

IC V(4)=4

.PRINT TRAN V(1) V(6)

* TF V(8) VIN

* ./AC DEC 200 30K 300K

* PRINT AC VDB(1)

.PROBE

.LIB EVAL.LIB

VDD 5 VCC 0 6 LM324
73 VCC 0 8 LM324

VDD 5 VCC 0 6 LM324
L1P L1S1 L1S2 0.95

synchronous demodulator/integrator

PSPICE Simulation - Demod and Integrator Circuits

VDD vcce
J1 A+ +
J2N3819 JvDD i Jjvcce
100 kHz P - -
1 G = =
JL1s1 ALA
5 5 500U LM324
. L1P output to a/d converter
2 500U 1
< L1S2 c2
2 500U J2
RLL [ R2 3.6N
RL I s J2N3819 320K | T
&/ )
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