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I NTERNAL FREQUENCY CONTROL
S — AN (RCCESS FROM BOTTOM OF UNIT)
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CINSIDE BLOCK?D 10K 10K |
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- s s s T EEEEFEAEREESFE RN BRSSO T S AR RS EE S FES S FSE SRS S |
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: R103 =~ €103 HBYSOSLT ] ! ' ; g 2. 00K TOKCO 3928C-1496N — x s e BT
: 20.0 100P C106 : 10.7MHz TUNEC DOWN —
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: Cl107 q.,99K :
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: : +18
: THERMISTORS: 100K AT 25C :
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CRYSTRL TEMPERATURE CONTROL

. OOREF
XTAL_SHUNT + (+12vdec)d L . +12_0SC PHOTOCELL AMPLIFIER AND FILTER
: 13 300 Hz BUTTERWORTH LOW PASS
XTAL_SHUNT - R252 I e Soe
+10.
R200 félgH Vv 100K /1% c221
XYAL_TSET R208 . uz00B 1K I TO Vv CONVERTER — |
g Y200A 15 .0K LMCee2CM CALT :O0P213) R265 11
LMCE62CM R207 R256 PHOTO_I/V L01U—-MF
XTAL _TSENS 3 ‘:\\ R206 499K XTARL_CTL —AA— +18 2 _
_T_ 2 = s e — . R273 223
C229 2o —
01U —— 10.0K 100K/ 1% l_:]
+10.00REF XTAL_HEAT R269 =
i e = ¢ ¢z01 . N LHCEE2CN o ok R272 . ,__PHOTO_AMP
90. 9K = . 1U—MF e i é - 2o 1 2.6Vdc+V
R202 e LU=MF : . c+Vac
CASE_TSENS R209 R211 49 . 9K 2 |
AAA R20S 1om | 49.9K <47.5K R270 u207A TEST POINT
71.5K T VVv R262 Avdc=26 249K LMCG62CM
R203 R204 C200 301K Avac=288 C222 : R240 J203
AN ——ANA— | = = - 'ﬂ“-"”"I
— 10.0K 1.8M 1000P C212 71 100P = ' 1K
=1nq_gpr i — R274
"“Qu‘q R268 $ _
R261 T & - PHOTO_MON e EJ;DK
;ﬁ“ﬁ? an 1.00M R27%S
2esg T ORS LN
100K/ 1% 100K/ 1%
CELL TEMPERATURE CONTROL ) =
CELL SHUNT=+ (+12Vdcd ) e 220 )
1U-MF
CELL SHUNT = e |
- R223 <
RZ213
- o Y201A 1S . OK LMCE62CM oP284
49 .9K LMCE62CM R220 OSC_AMPL s
1 AMPL _CTL
c228 L. YW Vv (0 10 16.8Vv)>
0.0 = 10.0K c226
\o. ooREE R214 cLL mEeaT R293 R294 .1U—HFI
== -
e e AN — c204 VW WA— ] = | i !
90. 9K = . 1U-MF — 10.0K 24, 9K )
R215 R222 R224 =
CASE_TSENS AA A ! - R296 {
RELEW 10M 49.9K 247.5K
34.0K . L
R216 R217 C203 — 10.0K
'] = =
NVy—e | -5 49 . 9K
- 10.0K 1.8M 1000P |
R248 €232
22 H —
Czllf . 2.2P R291 U2108
. 10™
A U206 DAC22  Aan o T e
= S > L4
e . ) Ve LE ] — 3 X0.8 TO 17V)>
10MH IN ® IN+ OUT+ < &t 1OMH o G—
LAMP TEMPERATURE CONTROL (VIA z.éﬁ'urc':""f'—“_ ____Ejm_ SUT — -8 — LOMHZ U=MF
R250 1 R298
LAMP _SHUNT = (+8Vdc) :_—Mm—ﬂ 4 o GND 6 — » — ANA—-
LAMP_SHUNT — 1K —3 AD8S61 10.0K
e R2%> Se c210 L DIP8\SO — Egagﬁ
- g T .
LAMP_TSET ” R23E 24.9K  yz2028B 100P —— Rzzq; 1000P
18.2K i LMCE62CM - < \ D205
LAMP T SENS o 3 R232 292;: T 7 i LAMP_CTL - =3 =
AN~ e |_ ’ —
C230 __I_ bihs / q.7vZ —
01U 10.0K C208
+10. L _HEA
;'D‘v"f_g = L 1U SOCKET FOR OVEN OSCILLATOR PCB SOCKET FOR RESONANCE CELL SQCKET FOR CRYSTAL OVEN
. 9K
R228 -
CASE_TSENS __ anp— 4 R236 &.R238 =
- Ny 49,9K £47.SK i P
1SOK /1% +24_HEAT =2 ]
R229 R230 S s § = JP202 -
— — + | =
——VVV——"WVy g ' +18 s b D ELL_SHUNT + = s +24_HEAT
—3 10.0K 1.8M +10.00REF é D CELL_SHUNT~ 3 XT AL_SHUNT +
10MRZ_SINE S = CELL_CTL a XT AL _SHUNT - |
“EFC 8 D CELL_TSENS c TAL_CTL
AMPL_CTL D 1 PHOTO XTAL_TSENS
£ BoT CAL . 2 P—5 TG_GND -
12 1P N/ANALOG OU SOCKET6
ADO? 12 L.ccﬁ-:—s'.'xxépp A SOCKET 10
RXD/EFC
{;i‘:‘::} N +5 XD /PHOTO Bl
~
R233 KET 15 R241 TEST POINTS
100K R290 1206
+24_HEAT LAMP _PUWR XTAL_HEAT LAMP_HEAT 1K = 44— [oJ2
: 1K
+24 _CLEAN AMP_GATE CELL_HEAT L200
— & +5 _MPX . CONFIGURE FOR ANALOG OUT OR 1PPS IN . - LAMP _PWR
32
| P203 g 1K JP204 BEAD
R276 R278 R280 R282 R284 R286 R288 é —— C"fﬁ*‘ —— 1 1 b—F - 1 b ; -'i—:HP_F.m 1 -
= . . o » ) = ]_,._ F -
90.9K |90.9K |20.9K |20.9K |69.8K ]69.8K ]69.8K 5 oy [~ R, PHOTO_AMP 13 [To0 v | V209 2P +1U_QQREF-__’]_- 2 P65 —TaMP GATE 2
iy _ VHEAT /10 1471357 & — PHOTO MON 18157 ¢ 74HC4051 2 b5 ~10MHZ 3 D LAMP_TSET 3 +24_HERAT
)| 1 VCLEAN10 1S 145 ¢ CASE_TSENS S1xs C c b P PPS_IN - D CELL_TSET = AMP _SHUNT+ —
¢ LAMP _PWRZ10 1271 {3 XTAL _TSENS %3 G P__RXD/EFC e b—D TAL_TSET e LAMP _SHUNT =
s LAMP_GATE/10 17132 4 |3 CELL_TSENS ; Xa X -3 o MPX_OUT > P ___TXD/PHOTO = 0SC_AMPL 4 AMP _CTL
L HEAT XTAL 3 o LAMP T SENS XS g B0 OCK/1PPS 8 bF __+2.048BUF 8 LAMP _TSENS
HEiﬁ_lE_T CELL - § o FGT"GQ"—'—E" e 5 b—B__GATED_SPI_CLK o b—F +10.00REF
: HEAT L AMP a3 ADF ? 7 10 b—PGATED_SPI_CLK 10 p—=0 "ASE_TSENS SOCKETS
AD 77 T i 11 = sATED_SPI_DATA 11 b—P SATED_SPI_CLK
MP X0 5 P = MP X0 21 4 1> b—0___MPXO0 15 b9 =GARTED_SPI_CLK SOCKET FOR LAMP
MP X 1 10 | g MP X1 10 - 13 p—L MPX 1 1z B = GATED_SPI_DATA
R277 R279 R281 R283 R285 R237 R289 ﬂE;Lr_ 21 c MPX2 ﬁ €. 132 b0 MPX2 14 =2 *+10MHZ
10.0k J1o.ok J10.0k G10.0k Fee.ok Wo.9k Jao.ok —ENNPXS ©lINH ¢ SENM - INH £ 15 p—R—=EN-E5 £ 15 Tie
Ga E? . = E? T B ouT 16 PP~ ~Z2a_cLEAN
= - . — s = — + =
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= J J 50 B PHOTO_I/V 36 P___LAMP_SHUNT+ "= D=DESTINATION OF SIGNAL IS THIS PCB
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RZ48%

PHQTO I -V A A A |
+5
PROTECT I/0 AGAINST CONTACT TO +.,-2aVdec  OMIT
U309a _ _
3 2 L300 U301c¢ R344 R345 R346 R347
MPX_OUT < AD322 R337 . U314 = . BEAD 5 c AN/ S \AA AAA e TXD/PHOTO
— VIN I
= _CJLT;#-CGNU BUSY 2 il C302 +S_FLT 74MHC 14 240 240 240 240
R3356 1C0  ADClz CLK 473 <"y DATA —2 2P1_IN ]-—I_
10M 2L AGND DGND e — )
- AD7896 = R338 —  ,1u o us040D R349 R350 R3S 1 R352 bl aemEE
' 10K € 2>0-8 A AN ——AAA——AAN, =
— 12-BIT ADC ¥ 74HC 14 240 240 240 240
J307 LI_"iE_Lﬂ‘L*W_?‘ﬁi PAo D Pag = —CONV
= o ADC _REF INTERPOLATE 3317 O pac 22 N/—CLR
) TEST PT. AD UsY 521 pas  pac 28 1PPS_CPU
o e R P
:l\ 7 ADC REFERENCE TS +G.12Vdc VWS Y ¥ p—- 2< | URH PEO az HP:'FG
RF_XVCO 43 31 __MPX1
s 3c | PEO  PBl Mag—wpx2
- 1K RE MO 21PEL PB2 ~EN_MPX_B
T <3t ESe——ilre rei ey -
- 1V - = aa|PE3 PB3 MHS—pp2 el IPPS_SLEW 1
A PE4 PBS == o < z04B
x18 B 36 {PES PBG 22— - = -
) 28 | cEe  PBo L3S LOCKED ! 2 a  —-EN_MPX_A
POWER—ON/POWER—FAIL 201 pE? _ = AHC 14
RESET AND WATCHDOG _ — Sl URL  PcO —2 —§$§P_1f>;cs ;;:Eéga o |
R300 > PCLl M1 TT=CS_EFC_HIGH
-RESET ASSERTED FOR 1.00M 45 1K PCo ECS_HQGHET
ABOUT 0.2S AFTER 2 VCC RESET 7 —RE_EE_T____JWV_ RESET PCS £ | N
+18 REACHES 16V. ) - <1.25V A oFT HWDO E_E :?;%EE XIRQ PCa 23— —CS_EFC_L OW J303B
id MR PFO p—2—% IRG PCS {E~——=c2—5 [ QSE MOD 74HCOE
~-XIR® ASSERTED 1.65 21 cND WD T PCE ‘i—e_Eﬂ_nncg A .
AFTER SPI_CLK STOPS. R301 . - 1 G — MODA PC7 — - E ADC 12 CLK
~IRQ/RESET ASSERTED IF “T~ 4.7U-T35 U300 oD0 ‘22'_&'9
+18 GOES BELOW +16.0V. — PO L HA—eE Ty U303ZC
- = 03 5 —2r1 Dara 5 ! 7aHCOS
: - o ~ba |24 __SPFI_CLK I ! 2 GATED_SPI_DATA
‘:2’?,__5 P "'_I'cm E 10
J300 PDS Fruntem T
+10.00REF GND FOR a U304E
RESET STRA t—z— 2 74HC 14
8 [pee PATS 14 L1 10 —GATED_SPI_CLK
Rzma —10MHZ ol P-4 r LS _E CLK . 23
25 .7K E UI03D GARATED_SPI_CLK
g U302 7a4HCO8
—) MCE68HC L1E9
1
R32S ) B
15.m<:§ 213 J311 i U3o1inA SOCKET FOR TOP (ANALOGY BOARD,
USOSB DAC REF 2 1 R BEADS PROVIDE L35S IN GROUND
oP284 CTEST PY. - = LOOP AROUND THE FOUR LARGE PCBs.
R340 8 U307A FREEES R30S
. ‘——E—|+ 3 N LM358 3 = L301
Yd R342 -
& | ® AWV - "“\ 1 ’ i , s 2 .048BUF UZ04F 100K JP300 - BEAD
B 1K 2 = 1 E
2 P MAG_SIGN 13 12 =MAG_SIGN > g %eEESDREF i
R326 CALT:0P213> = €309 A . . z - —- -
15':‘01.4: 100P 4  — Egég 7a4H4C 14 - 3 E Léggl:%m
— U306A US06B 2 BT RXDVEFC
— 1 -“AAN—4 - DG211 DGZ11 > S T :t:Dr,-’F:HGLG
— R34 1 VW - 8 P—E—EiTED.SPT_CLK
: —a= s & L= e o
1:”'{ R‘.:I-q‘:l- E ..,-"". = 5 —-"".—-——-—--u Uaﬂqn _1_3 ; ""-.:.i:ITED_SF'I_CLH
10K g > 10 P SATED_5PI_BATA
1 FTELD+ g S MPX0O
— +18 7aMC14 S mMPX1
N -MA GN S HMPX2
+3 MRS 2LS +5 U304ac S —EN_MPX_A
] 5 = S —EN_MPX_B
CATCH g F339 5 HP X _OUT
R327 FLYBACK K é i 74HC 14 é %*Etg:
100 +5 V+| USO6E U301B C PHOTO_I/V
U306cC FIELD- U306D G V- P -
GATED SPI DATA _,  2Tpata  vee -8 U078 0c211 — DG211 3 74HC 14 =1
=CS MAGNET — T —3JSLK  VREF =5 1 s [3 L1358 . L =alr s |a = SOCKET22  EO0 T
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. —0 O—=p |;/ - L
Lic1asz — - =
HQGHETICTFIELD T C308 _I_ -
1.2SmV/BIT L0LU =
1E-12/BIT = CEna R331 ~MAG_SIGN
- = 348 C-FIE.D COMMUT&TOR SOCKET FOR BOTTOM <(POWER SUPPLY) BOARD
U311 —
2 =] i .
Lo e _ +10.00REF 18301 | =
23 pour  GND |—2 2 b—F—FRF XUCO
R332 R352 +18 0.68 TO lEéSUd-l: 3 D__RF_XVC
LTC1452 =3 1.00K OMIT ~2eem TO +2ppm o a —RF_
son RO AR ~EX0/Ere PR -8 = |
1.46-9/BIT R360 S Us0o8A ABOUT 1E-12/LSB s P z D PHASE-DEV
: . b—2 K
= DAC22 R3IS3 | R354 , 3010 e < O PLL LOCK
R329 100K - — WAY———" WV J312 1o B S _—CS_PLL
o OMIT 3. 9K 24HC 14 s +5.0 P/S S 1PPS_CPU
100 R359 : : OtesT P 11 b—8—=%
OMIT e araee sargred R3S5 . 12 p—O 25
312 _ +2.048BUR SELECT FCN, 100K i 2
SPY_DATA 2 S 1a = £
SP1 CLK | I -V A0 - R333 e %iﬁééét'f :
S 24 ¢S vouTr £ —_—ANA— = = 1PPS_TAG
DouT GND - E_H.-""'-CL.R
CTC1452 — 19 S Nz
EFC </1000) 20 TIME_LATCH
1.4E-12/B17 + TNTERPOLATE
—— C3086 R356 U3IDLE USOLF SOCKET22
. 1U -~ APPS IN _ AAA, . £|>c-“? 13 12 1IPPS_TAG
" 3.9K 74HC 14 74HC14
s | g
o GOV < SSSQURCE OF SIGNAL ON THIS PCB_ _
SPCLK  VREF == D=DESTINATION OF SIGNAL H
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OCOUT  GND -
LTC1452 = e _ )
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+10.00REF

R400
249K

rR4A01
1.00M

R448

C437?

DUAL LOOP 359.72MHz FREQUENCY SYNTHESIZER

. 8.0V ]
~ C400
. 1U R412
VCXO TEST POINT 499
Jao4a
R409 ]
- 301K 25Hz TO 3S0Hz BPF 1
R413 R414  —- Ciél
o RF_XVCO R4 15 R4 16 e e
BHASE MOD N 24 . 9K 24 . 9K —
R40Q3 ] A
LK —— C408 | VWV Ny " VCO IS PHASE LOCKED
R4 10 01U C4D9F ca1o TO 22.48252MHz CRYSTAL
C401 . 1lU=-=M a1
C404 R404  NOM:+SVdc 100Kk71%  — T l0a7u-mF
.J:_+ vPD E} ____dvvh__'_ELL_LQCK 1 +~18
B— 1S — i
5| =ty TEalele . 1U -.L' LOOK R419 €420
oUTE 15 —— €405 ! ASSIST FREQ LOCK AT STARI—UP AAA e i AAA {I Rgzl
EN » U R429 R446 330 .01SU=MF 270
T — CRYSTAL IS PHASE 10K 8 10K ca21
N LOCKED TO 10.000MHz —— ¢438 . €418 +18 H H
+10MHZ 20 . 1U=M 1
RIN WV u401le Yano - ] —
R411 U402 | AU =
—L Rour . ADBZZ | ook Ca13  22.48252MHZ/3RD = NEGOZ| 100P| R417 , waos | J32% |
FIN GND — 4 0S¢ * ~ A - Vv I
R4A06 C40e -1V oUT E , >E_l-._8 VT RF —2—
i S PM - Jao1 €414 1 ouUT -— AAA 34
— C4a02 1000FP i 68F =1 RF v CCGG G
1000P R40S - e G R418 OP27
1.00K
— R40S - T Wy D400 1y |2 L {2 P40l - T o R420 |° SL
39K 30.1K MMBVGOILT MMBVSOSL T C415=—- -~ ca17 s 330 —
—= C407 i i — 100P 1000P
DUAL MODULUS SYNTHESIZER . 1U=MF R407 i NOM: +13Vdc
HAS SETTABLITY OF 1E~9, 10, 0K +5 ADD D40L TO = — =
- - TUNE Y400 DOWN
ca19 360MHZ VCO
R428 0SCILLATOR/MIXER :[ .0 15U—MF
- 97 R42%Z
i
F_ <€K R4Z6
—-—4 1K RF_VCO
—— 403 A I -
1000P u40s%
R423 —< c422
M v 100K /1% -01U
R42s NERSRPUGS ) T 771 N — : =
={IN NC — 0 J403 K
0740z *SCOPE GND ‘
C424 T -— C425 S G R427 =
1000P 1000P MC12026D DIVICE BY 16 1K
3 TES™ POINT
rR424 — - =
1K - .
DIVIDE BY 16
& — 552 .720532MH=_
R430 R431
RF_LEVEL A A A . _ _ AAA, _ OCTaAL 8-BIT DAC PROVIDES ANALOG CONTROL VOLTAGES
49 ., 9K l.00K R447
— e AAN—2
100
—— C436 O TO 4.00Vde
T CEXCEPT O TO 2Vdc
I sue FOR PHASE_DEV)
R436 ) 2 RF_LEVEL
A i . +2.048BUF 1a ]| pee, 8 I 1PPS_DELAY 1.00M
i REF2 c 5 S—  —— -1 el LR
= ERAS -STB_DACS —ic el £ L2 IE?EE:EE;
caz27 | GRTED SPI_DATA _Ajﬁ:nnrn = - CELL_TSET == ¢440
F 100P— —GATED _GPI_CLK SLK e |2 0SC_AMPL . LlU=-MF
SRD o XC PHASE _DEV 1

R434
a7
RA41
44 e Ca32
10.0K |} — : _
L 1U =
l OUTPUT AMPLIFIER L401 —— €433 359.72032MHz
— 018UH N B -
| WITH AGC FEEDBARCK . 5.1P OUTPUT TO SRD
1000F (6.834,686GHzZ )
RA37 R442
10K zﬁgff g § 4.99K C434 RG43 J400
»- ] - ANA
1 ! o« RF _AGC 7.SP a7 T
o B L3402 SMB-R
== c429
R439 " oL . 18UH
100K /1%
= e B { 0710 —.a0vdc_|
= R4S0 : L300 c | caoo
A—— | - "”;;;\UH—'—'LEE NE46 1MO2Z R444
22 - 4GHz NPN 49,9
cazy
EI?P 1
AND USED FOR

RF IS RECTIFI=D BY SRD
eRIN CONTROL.

LCSeZs

SOCKET TO BOTTOM (P/S)> PCB

LAMP _PWR
LAMP_DRAIN

PHASE _DEV

YOO NLEWHNE-

PHASE_MOD

+C

+18

+24_CLEAN

SOCKETZ20

S=SQURCE OF SIGNAL ON THIS

D=DESTINATION OF

P=PASS THROUGH OF SIGNAL

SIGNAL IS THIS PCB
ON THIS PCB

PCE

SOCKET TO TOP C(ANALOGY> PCE

P40 1

1 Bl =

> P__LAMP_PWR

= S LAMP_GRATE

a S __LAMP_TSET

cbh o CELL_TSET

& b2 XTAL_TSET

- S ___OSC_AMPL

8 D___+2.048BUF

= D +10.00REF

10 = CASE_TSENS

11 D _GATED_SPI_CLK
12 D____—=GATED_SPI_CLK
13 O _GATED_SPI_DATA
14 D +10MHZ
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