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CLK_ADC_CNTRL

CLK_ADC_CNTRL

CLK_ADC_ExXT[>—CLKADC EXT

obile Satellite Services

ADC_+3.3V
&
FR2
INT_CLK_ON_OFF 1
INT_CLK_ON_OFF
on oo 2773021447LF oo .
10UF10V;T 100nF; 0603 100F10V;T 100nF; 0603
DFS
ors [> GND  GND D_GND D_GND
PDWN_A
PDWN_A PDWN_B
POWN_B -
oes A OEB_A
_ E:OEB B
S X D_GND GND
MUX_SELECT
MUX_SELECT
v o
ao0oa coa coo 00000
8888 888 222 22222
£SSS 25 G565 555558
mdS5  EEE ERE 29RE N
CLK_ADC DIGITAL 3.3V 1.D[0-9]
CLK_ADC CLK_A a5 100
————— 8 ciB Lse DOA [ T
D1
DCS ENABLEDy0c 133 R 10K;0603 03h |42 Z
LOW OFFSET BINARY: HIGH 2S COMPLEMENT _DFS 20| pee oo Csa Z3
a1
Tt PDWN_A Do |2 A
GND POWN_B L/ ¥
TPOWNE o N
LOW ENABLES CHANNEL own e o7A 55
_OEBA  safiepa (53] 337:
R7 10R;0603 Sror0603 LOW ENABLES OUTPUIZEEE oE8 8 -
[ . DATATO CHANNEL A ——0oed
RS 10R:0603 MUX_SELECT 0
I_N_IN_ADC > B DATA TO CHANNEL B "6 TOK0603 MUX_SELECT Lss DOB [£7 T
L o LOW; A DATA TO CHANNEL B SHARED_REF DIB 7
22pF;0603 BDATATOCHANNELA  ADC_+33V b2 03
oo SHARED REF ENABLED D4 B D4
D5 B (34
24 ViNe_A 068 22
GND VIN-A D78
N yss DEB
B vin 8 D9B
- o8 ‘ VIN-B
R14 10R:0603 | 22pF;0603
Qpnaoc > AD9216BCPZ-105
T R11 10R:0603 C75 | 1000F; 0603 11 per g one |22
con GND<—" 1 T REFT_A DNC [-24—x
22pF:0603 c74 c76 gxg 26
A | oonRiosoa | souritoviy 10 | perp o ONC [2a
GNDQ—“ REFB_A DNC e
€73 100nF; 0603 NG [Caa
DNC 8
ADC_VREF 8 DNC X
ADC_VREF < VREF
<
o = cos GND. SENSE
00NF; 0603 10uF10V;T INTERNAL VREF
GND GND
AD9216BCPZ-105
CLK_+3.3V CLK_+3.3V CLK_+3.3V
ﬁ D_+3.3v
ca c8 cs
100nF; 0603 100nF; 0603 100nF; 0603 c7
40MHz CLOCK 100nF; 0603
D_GND D_GND D_GND
D_GND
CLK_+33V  D_GND CLK_+33V  D_GND CLK_+33V  D_GND D_+33V  D_GND
U1 U2 u3 j Us
1 INT_CLK_ON OFF _4
Ne o B2 o B2 ne 82 CLK_ADC_EXT 1 g2
55 55 58 R8 A 58 L
ADC_CLK_OUT
«Do—v = A—D—V 4 A—1>0—V 4 1 B v e — > ADC_CLK_OUT GND
33R10603 C6 CLK ADC_CNTRL g |, _|a
NC7SZ04P5X NC7SZ126P: NC7SZ04P5X C-OPEN;0603 ~B Y 1LP_IN_ADC
s D_GND <+—T4 G .
74LVC2GI57DCUR D_+3.3y
RL 1M0603
R2 D_+3.3 D_GND Liic
820R, 0603 co
100nF; 0603 GND
lﬁ v b_cNo Q_P_IN_ADC
1] oo
[ 40 MHz HCA9U: c2 NC oz BT
1nF;0603 © R103
10pF:0603 o 4 CLK ADC
33RI0603 4 c29 4 c13
D_GND c3 1 NC75Z04P 100pF:0603 100pF;0603
10pF;060: 2.2uH, 1210
D_GND D_GND

D_GND D_GND
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CLK_ADC_EXT < J-CLKADC EXT

AGC_IN GM

ADC_CLK_OouT
2ADC_CLK_OUT [ >——————

2 1_D[0-9]

2 Q_D[0-9]

M&C_OUT1 5

M&C_OUT1_[2-5]

M&C_OUT2 5

M&C_OUT2_3

M&C_OUT2_[3-5]

M&C_IN5

2 M&C_IN[4-5]

J6

——x

1

2 £>D_GND
3—x

12—

5 —x

'75 " M&C IN4_{M&C RX_IN}

. V&C_TNG__{M&C _TX_IN}

9 —=x

10 F—X

11 —X
12 £>D_GND

SQT-106-01-L-D-RA
M&C INPUT
FEMALE CONNECTOR

a7
1 f—x
2 >D_GND
3 F—x
‘; =  wmec out2 s
6 X M&C_OUT2 4 {M&C_TX_OUT}
g VM&C_OUT2 5 _{M&C RX_OUT}
9 F—x
10—
1 —X
12 >D_GND

TMMH-106-01-L-D-RA
M&C OUTPUT TO
EXTERNAL FREQ. REF
MALE CONNECTOR

ADC_CLK_OUT

D_GND <53

D_GND <553

S|

ADC_CI

LK_OUT

CLK_ADC_EXT

{M&C TX_OUT}

{M&C RX OUT}

TMMH-120-01-L-D-RA
OUTPUT
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DEMOD_+3.3V DEMOD_+3.3V DEMOD_+3.3V

Cc23 C34

C25

DEMOD_+3.3V DEMOD_+3.3V DEMOD_+3.3V

18 21 36

Elliptic Low Pass Filter

100nF; 0603 | 100nF; 0603 | 100nF; 0603 EOOpF;OGOS ;oom:;osos ;oom:;osos 100 Ohm
ADC_VREF
ADC_VREF [ GND GND GND GND GND GND il(';:)"";% ~ soMhz
w
w
B
DEMOD_+3.3V e C14 c17
Py | I
GND | o 4.7pF
8.2pF
RF INPUT C16 100pF;0603 5
SMA_PCB_90_MALE u7 R10 L2 L3
R9 GND oo Lo | IN LPF YL Y | OUT LPF
200R;0603; 1% C22 100pF;0603 ReN 28% 2U=
! 11 Nlpgrp > W>> 90.9R;0603; 1% 680nH; 1008 1.2uH; 1008
i 10PN = I_N_IN_ADC
anp ve VeI QoPN 25 G IR ABC e
P R45 R-OPEN;0603 VAGE dopp |25 S IN-ADC 10uF;10V;T on o1 s
OND |( 150pF; 0603 82pF;0603 100R;0603; 1%
) IIN_LPF R4 R-OPEN;0603 QUAD DEMOD 1T >enNp
DEMOD_VREF_R4 OR0603 ] 20 DEMOD_VRE|
DEMOD_VREF_R4 OR:0603 VDT1 c81
GND Q_IN_LPF R4 R:_m‘.opm-oeoa VDT2 10uF;10V:T DEMOD_VREF cr2 C10
T OUT_LPF IOFS ¢ I( =~ L 22pF;0603
For AGC MODE —G_QiouTiLPF gXIuN QOFS iy GND 10uF;10V;T
R-OPEN;0603 GND GND
populate R45, R42, R44 | IN_LPF 2| o ggm;
with O ohm. — QINIPF 22| ovvo za coma DEMOD_VREF
R15, R43, R46 open. 23 com3 R20
rep|ace C33 with lOOpF. ADB8347ARUZ R-OPEN;0603 ca1 c35
GND || |
MOVE CAP FOR RL3 MOVE CAP FOR iy '
INTERNAL / 200R;0603; 1% 4.7pF 8.2pF
EXTERNAL LO INTERNAL /
EXTERNAL LO Rz 2 8
”___ Q IN LPF A YA Q OUT_LPF
cio] c26 90.9R;0603; 1% 680nH; 1008 1.2uH; 1008
00pF;0603 100pF;0603
GND
LO_RF_N [O_RF_P J4 == c44 cas R34
EXTERNAL LO 150pF; 0603 82pF;0603 100R;0603; 1%
1
T SMA DEMOD_VRE|
GND 1
4
GND CONNECTOR gng;osos
GND
GND SINGLE ENDED GND
DEMOD_+3.3V
SMA_STRAIGHT_PCB_FEMALE
GND
c27
10nF;0402
l DEMOD_+3.3V
GND
usB
UBA R15
3 R22 NB 100K;0603
1060319 -
1032%603 NA- 21.0K;0603;1% ouTs 2 VGIN
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EXTERNAL 0SC_+3.3V
Q R63
REFERENCE 10K;0603
J8 co3 PLL_A +3.3V PLL_D_+3.3V
I1t|mn|=;oeoz D A
1 °
: I
2
gmg 0SC_+3.3V c78 c82
e [ D_GND R62 c79 =—10nF;0402 co7 c80 =—10nF;0402 c96
N = D3 4.7uF; 10V; X5R 100pF;0603  4.7uF; 10V; X5R 100pF;0603
R-OPEN;060: TZM52278
v R64
SMA_PCB_90_MALE D_GND 12.4K;0603;1% Prevent
u22 over/under-voltage Vv \"/
»—{ne 89 damage to NC7S204 GND D_GND
0SC_+3.3V >0 R61 C103 D GND At analog inputs.
V] - 3.6V Zener
D_GND PLL_A_+3.3V
c102 R60 OR;0603  100nF; 0603 A
100nF; 0603 0R;0603 NC7SZ04P5X
D_GND
0SC_+3.3V R25 R21
100nH;0603 100nH;0603
PLL_D_+33V GND  D_GND
co1 c92 A
10uF;10V;T 100nF; 0603 GND
GND
0SC_+3.3V
ca2 d Jdddg o R30
D_GND D_GND PLL_REF_10MHz 10uF U9 c32 10K;0603
PLL_A_+3.3V cn © - W ©w Nnnooo oo 220pF;0402 GND
£ 3 0 % z22zzzz z=z
PLL_SCLK 17 > =z B 2299292 @98 R26 c38 C39
u17 PLL_SDATA 18| oK 5} 20K;0603 TlOnF;0402 =—220pF0402  PLL_A_+33V oD LEVEL TO RF:
- 7
* Ne o 82 car PLL_AUXOU 20 | LF Viune ° -13dBm to
>0 R38 InF0803 MuxouT L7 -6dBm
2, >o 4 16 ) SYNTHESIZER 24 47nH;0402 R17
I REFin cP c31 L6 R-OPEN;0603
15pF;0402  2.2nH;0402
NC7SZ04P5X OR;0603 R_OPEN‘onezs GND 10nF;0402 ce RFoutA -4 | LO_RF_N
R33 4.7K;0603
_ GND <GF—EAAALERE 13 1 peq
R51 1M;0603 5 |
D_GND  p o R2Z OR;0402 AGND RFout8 ] Ls LO_RF_P
L4 €30 2.2nH;0402
GND R24 R-OPEN;0402 AGND 47nH;0402 1.5pF;0402
ADF4360-0BCPZ R-OPEN;0603
R52 Place at right angles to
" . reduce coupling.
499R;0603;1%
s Provision for ADF4360-7 R28 R29 GND
rovision for R-OPEN;040. 0R:0402 PLL_A +3.3V
Y3
10 MHz CSA309
] 1
1 GND GND
co4 - c95
33pF;0603 27pF:0603
D_GND D_GND
GND
i ce4
C-OPEN;0603
6 PLL_CNTRL[14] RS 10R;0603 PLL_SCLK
RAQ Y ALOR:0603 PLL_SDATA
R4 10R;0603 PLL_SENB
R4 AALOR;0603 PLL_AUXOUT
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CLK _ADC CNTRL

4 CLK_ADC_CNTRL<C

4 INT_CLK_ON_OFF<—7 INT_CLK_ON_OFF D_+3.3V
4 INT_ REF_CLK <} INT_REF_CLK
D_+33V  D_GND
c85 c86
100nF; 060 100pF;0603
M&C_OUT1 5 u1s
M&C_OUTL 4 D_GND o o
M&C_OUTL 3 g z
C_OUTL 2 PLL CNTRLL _{SCLK} a0 DFS
PLL_CNTRLZ égkﬁ} 41| PBO (T0) PAO (ADO) 35 PDWN A
PLL CNTRL3 _ {SENB PB1 (T1) PAL (AD1) PDWN B
~ {AUXOUTT 45 P82 (AINO) PA2 (AD2) 33— ABC TR
, CADC
M&C_OUT1._[2-5] NT-CLK ON-OPF PB3 (AIN1) PA3 (AD3)
INTCLKONOFF 44 |
UC_PROG# UC_MOSI PB4 (SS) PA4 (AD4) H&c 0UT2_3
TN ToRVIE) PB5 (MOSI) PAS (AD5) F2—grpr———
om UG SCLRT PB6 (MISO) PA6 (AD6) [Ft—aEr——
|20 OEBB
M&C_OUT2 5 PB7 (SCK) PA7 (AD7)
M&C_OUT2 4 M&C_IN5 C OUT1 5
By BESMERS tomen  omPsWCORt peeon
PD1 (TXD) PCL (A9) 22 =oUTIT
»—B8 pD2 (INTO) PC2 (A10) EoUTI
M&C_0uT2_[3-5] INT_REF_CLK ﬁ‘ ggi (INT2) ggi Eﬁﬁi ‘LMUTSEEECT_ZZ:’
TO RS232 TX 17 Egg %ﬁ” Egg Eﬁgg “M&C 0UT2 5 {M&C_RX_OU
13 M&C_OUT? 4
TO RS232 RX FO9 ROy Pe7 (a1e) |25 {M&C TX OUT}
Rt 21 ALE NC FE—x
C_PROG3 2 ocie N e
VEC INS D_+3.3V<HAAN = (uC RS 4| RESET . NC 28—
M&C_IN4 12.4K;0603;1% s ice 8 BituC nc[Pe—x
D_GND <l—|c83 |—L‘-i—15—22 F0608 XTALL
M&C_IN[4-5] v2 (= —4 XTAL2
XTAL_8.5MHz/HC49: ATMEGABS15L-8AU
D_GND <tzgg 22pF;0L03
D_+3.3V
cs58
PLL_CNTRLL
100nF; 0603 D_+3.3V
PLL_CNTRL3
D_GND
u13
2 PLLCNTRULA] IN CIRCUIT e L] ] g
PROGRAMMING HEADER 100nF; 0603 7a B
Cl- Rs.232 2
39
w1{5
C PROGL _{ ) 2 1 A
UEPROGZ Eg hSA(I:SLﬁ MISO  GND D_GND TO RS232 TX TXCVR RS232_TX o
i 11 13 - 2
TEGRe—MC SOLKL 4 HCReTH 41sck  GnD D_GND 5 ReY5T R TLN T10UT RETIR o
— RST  GND D_GND R10UT R1IN J—\—z_X—L—O
-8 o
pFs< }—02FS UC_PROGE _{uc MOSI} 0] 5y Vel g:%r\.uazv *—10{ [NVALID 81 o
PDWN_A TSW-105-07-T-D D_GND < EN Ve o o
PDWN_A gm D_+3.3V FORCEON V- *—21+—0o
PDWN_B D_+33V FORCEOFF cs3 cs6 D_GND <+——3—-0
OEB A DB9__FEMALE
OEB_A ~ _,_—5— co+ ) ) —
055_38:0EB B cs2 & g [oonF; 060 100nF; 0603
) o
[ MUX_SELECT 100nF; 0603 S D_GND D_GND
D_GND
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+5 V Supply

J1 L11
D1 EXCML32A680U 100nH;0603
BATT+ [ 1 2 Y M $>PLL_A_+3.3V
S3G _L
c54 cs57 c63 c68
100nF; 0603 10uF;10Vv;T C-OPEN 10uF;10V;T
BATT-
d GND
1757475 GND
GND g5 2 GND
>
g o GND
[DI117DT33C
L10
[100nH;0603
PLL_D_+3.3V
£>ADC_+3.3V
—L _L C62
c49 c65 C60 10uF;10V;T
100nF; 0603 10uF;10V;T C-OPEN
GND
|
GND £ 52 GND
>
g o GND
L[D1117DT33C
L12
100nH;0603
DEMOD_+3.3V
£>D_+3.3V
c69
c87 c90 c89 10uF;10V;T
100nF; 0603 10uF;10Vv;T C-OPEN
Connect analog and digital grounds GND
in one place to insure they are at the i
i z = 0
same potential 5 GND g 5¢ D GND
g © D_GND
u16
[DI117DT33C
R39 .\~ _~OR:0603
37 OR;0503
4 OR;0503 £>CLK_+3.3V
31 OR;0503
c51 c50 c55
oND b_GND 100nF; 0603 10UF;10V;T C-OPEN
R36
P1 OR:0603 P2 7]
POWER | POWER z £ o
DISTRIB. DISTRIB. D_GND S 3 & D_GND
2 2 Q © D_GND
IN 3 3 IN > a
HAYOUT vt
POWER_DIS_3_SMALL2 POWER_DIS_3_SMALL2 L[D1117DT33C L13
100nH;0603
Y £>0SC_+3.3V
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C104
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GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

D_GND,

FV153
GND
FREE VIA

Fv198
GND
FREE VIA
FV68
GND
FREE VIA
Fv227
GND
FREE VIA
Fv243
GND
FREE VIA

Fv217
GND
FREE VIA
Fvi24
GND
FREE VIA
FV195
GND
FREE VIA
Fv133
GND
FREE VIA

FV37
GND
FREE VIA
FV160
GND
FREE VIA
Fvi72
GND
FREE VIA
FV85
GND
FREE VIA

FV251

FREE VIA

Fv3g FV135

GND GND
FREE VIA FREE VIA
Fv234 Fv238

GND GND
FREE VIA FREE VIA
Fve3 EFvel

GND GND
FREE VIA FREE VIA
Fv236 Fv209

GND GND
FREE VIA FREE VIA
FV104 Fveg

GND GND
FREE VIA FREE VIA
FV50 Fviss

GND GND
FREE VIA FREE VIA
Fva3 EV101

GND GND
FREE VIA FREE VIA
Fve3 Fv233

GND GND
FREE VIA FREE VIA
Fv247 Ev202

GND GND
FREE VIA FREE VIA
Fva Fvi32

GND GND
FREE VIA FREE VIA
Fviio Fv143

GND GND
FREE VIA FREE VIA
Evag Fv2g

GND GND
FREE VIA FREE VIA
Fves FV90

GND GND
FREE VIA FREE VIA

Fvids
D_GND,
FREE VIA

FREE VIA
FV229
GND
FREE VIA
Fvi41
GND
FREE VIA
Fv79
GND
FREE VIA
FVi81
GND
FREE VIA

FV158

GND
FREE VIA
Evz

GND
FREE VIA
FV20

GND
FREE VIA
FV215

GND
FREE VIA

FV125
GND
FREE VIA
FV40
GND
FREE VIA
FV136
GND
FREE VIA
FV100
GND
FREE VIA

D_GND,

Fv214
GND
FREE VIA
FV207
GND
FREE VIA
Fvi42
GND
FREE VIA
FV73
GND
FREE VIA
Fv117
GND
FREE VIA

FV157

GND
FREE VIA
FV61

GND
FREE VIA
FV25

GND
FREE VIA
FV216

GND
FREE VIA

Fv144

GND
FREE VIA
FV99

GND
FREE VIA
FV60

GND
FREE VIA
FV84

GND
FREE VIA

FREE VIA

Evirs EFvis4

GND GND
FREE VIA FREE VIA
Fvi83 Fv208

GND GND
FREE VIA FREE VIA
EFval Evig

GND GND
FREE VIA FREE VIA
Fv28 Fviss

GND GND
FREE VIA FREE VIA
EFvils EFVi63

GND GND
FREE VIA FREE VIA
Fvizg FVi69

GND GND
FREE VIA FREE VIA
EFv1g4 EFvie7

GND GND
FREE VIA FREE VIA
Fvil Fvig

GND GND
FREE VIA FREE VIA
Ev249 Ev200

GND GND
FREE VIA FREE VIA
EV76 EFvigo

GND GND
FREE VIA FREE VIA
FV67 Fviel

GND GND
FREE VIA FREE VIA
Fvii2 Ev74

GND GND
FREE VIA FREE VIA
Fvils
FREE VIA

D_GND,
FREE VIA

FREE VIA
Fv231
GND
FREE VIA
Fvo7
GND
FREE VIA
FV179
GND
FREE VIA
FV102
GND
FREE VIA

Fv88

GND
FREE VIA
FV65

GND
FREE VIA
FV38

GND
FREE VIA
FV196

GND
FREE VIA

FV199
GND
FREE VIA
FV225
GND
FREE VIA
Fvi19
GND
FREE VIA

FV129

FREE VIA

FREE VIA
Fv222
GND
FREE VIA
Fvog
GND
FREE VIA
Fvi13
GND
FREE VIA
FV109
GND
FREE VIA

Fvila

GND
FREE VIA
Fvo1

GND
FREE VIA
Fvi7

GND
FREE VIA
Fviss

GND
FREE VIA

FV220

GND
FREE VIA
FV230

GND
FREE VIA
Fvas

GND
FREE VIA

Evo

FREE VIA

Fv2i1

FREE VIA

FV149

FREE VIA

FV126

FREE VIA

FV103

FREE VIA

Fv213

FREE VIA

Fvig2

FREE VIA

EV5

FREE VIA

Fv245

FREE VIA

FV203

FREE VIA

Fv232

FREE VIA

EV69

FREE VIA

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

FV106
GND
FREE VIA
Fv218
GND
FREE VIA
FV139
GND
FREE VIA
EV137
GND
FREE VIA
FV159
GND
FREE VIA

FV82

GND
FREE VIA
Fv23

GND
FREE VIA
FV12

GND
FREE VIA
Fv224

GND
FREE VIA

FV16
GND
FREE VIA
Fv219
GND
FREE VIA
FV192
GND
FREE VIA

FREE VIA
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