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ADCA_+3.0V

ADC_+2.5V
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ADCA_+3.0V olsgcelgolg oS 10uF;10V;T;3216 & &
o o
S
GND
C16 C19 D_GND
10uF;10V;T;3216 [100nF;0402
ADCA_+3.0V  ADC_+2.5V D_GND GND
A
D_GND
INT_CLK_EN: LOGIC 1- ACTIVE HIGH R24 D_GND
LOGIC 0- ACTIVE LOW EXT_ADC_CLK| us I 29| 823 <[]
VERSION NOTE: . 33R;0603 R97, SNw s o w SN SN0
COM3010-A uses 40MHz Oscillator, C3392-40.000 330R:0603 8389 83515 229 898ag
Y2
N apc_clk < JF—4 2332 EEE 228 2288%
INT cLK ENC__>—7 ED 3 R20 63 | ANALOG SUPPLY [=}aya caao
ADCA_+3.0V F——— vCC ouT 2 cLk A DIGITAL SUPPLY
D_GND<+————"+ GND OR;0603;1% L 18y CLK_B a4
Fae—x 1_D[0-9)
DCSENABLED  apc +25v <B4 L0K;0605:12 ones 45 o)
€3392-100.000 e ocs D0 A |48 D!
f R46 10K;0603;1% 20 Ls DO_A 77 D
1 ADCA_+30V LOW; OFFSET BINARY DATA FORMAT 5 gnp <iR46 A~ ~L0Ki0803:19% 207 D22 D1TA [T 0
I-Channel LOW ENABLES CHANNEL , gnp REBA A 1Ki06031196 60 | 0 b2A e )
. D eND < R4A,.Y,V1K;0603;1% 21 = A 50 D.
Test Point R25 _( G INN= 222 PDWN_B gg_: o1 o5
6.98K;0603; 1% b._GND <tRB7 A AALK0603:2% 59, oo 32 D6
OUTPUTS ENABLED G <{R45AAALKIOB03:1% 22 | SE0- D7 A 2 07
I p BS—Q 57 D9
w26 ADCARBOV HIGH; | DATA TO CHANNEL A ac_+2 5v<R28 1K0608:1% 61 1 \ux_seLecT e
SVGEEEANANTREESLR 22 RI
R-OPEN;0603 R33 22pF;0603 | Q DATA TO CHANNEL BADC_+2.5V. SHARED_REF
s 6.98K;0603; 1% SHARED REF ENABLED
ND
N> R30
33R;0603 2
TP3 3 VIN+_A
Q-Channel 2 ADCA_+3.0V/ R34 Tayout Note: VIN-_A
N GND R-OPEN;0603 1_P/N & Q_P/N lines are 1000hm differential lines 15
Test Point 1 1a| VIN+_B
R4T GND VIN- B
T 6.98K;0603; 1%
P Ra1 DUAL 10-BIT
Q. 33R;0803 C36  100nF;0402 Ul err B
ADCA_+3.0v, GND I ? { 8 REFT_A ADC 105 MSPS
R-OPEN;0603 C50 =— —I—c42 ca1
R37 22pF;0603 FoonF;oztoz 10uF;10V;T;3216 10| cers B
6.98K;0603; 1% GND rto GND <t % 7] ReFRA DNGS gg
N[> 33R;0003 y C48  100nF;0402 DNCE <
R38 DNC7 (53¢
R-OPEN;0603 vref = 1.0V 8 DNC8 |55
L 91 Senee et] e
GND C84
[L00NF;0402 ce o Internal Fixed
10UF;10V;T;3216 R-OPEN;0603 Reference Mode
AD9216BCPZ-105
R73
OR;0603;1%
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ol——

10 ——

11—

12 >D GND

TMMH-106-01-L-D-RA

M&C OUTPUT TO
EXTERNAL FREQ. REF
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ADC_EN
13V_EN
DISEqC
INT_CLK_EN

LNB_PWR_EN

M&C_OUT1_[4-5]

M&C_OUT2_[4-5]

an = R14
IP 3.6K;0603;1%
Layout Note: TUNER_CNTRL O PDO
D+ & D- are Z match to 45 ohm g ] ] ] 8
VBUS (90 ohm diff) D_+4.5V D_GND ] 3 3 3 3 R13
b- 30— ST—& 99—=& 8=9—& I=—a 0K:0603;1%
D+ °TgdTsdTg °Ts 8Tg
D 2 S 2 2 E
GND cs
22:&3% | 10uF;10V;T;3216 J7 D_GND
D_GND
SHIELD3 | -
SHIELD4 USB_GND U1 S N|3|8[8 s30R
TUNER CNTRL 1 {SDA}
USB_MINI_AB_RECEPTACLE g b GND veap z S5 5665 RO6
- . 470R;0603
& 1uF;0603;10% PFAULTIO-4]
2 FAULTO {D +4.5v}
R RA 22R,0402 4] yBus PAO (AD0) ULT1 {CLK +3.3V}
I R3 V. 22R;0402 5|0 (AD1) ULT2 {TUNER +3.3V}
D+ PAZ (AD2) U (ADCA +3.0V} °
PE3 (1UID) PA3 (AD3) ULT2 {ADG 28w 5
UGND PA4 (AD4) - - 8
PAS5 (AD5) =
USB_GND PAG (AD6) 5 N
—11- PBO (SSIPCINTO) PA7 (AD7) <
uC PROG2 __ {uC SCLK}
CPROGI—fac oS! PB1 (PCINT1/SCLK)
—{_}uc PROGT luG MiSOr PB2 (PDI/PCINT2/MOSI)
557 PB3 (PDO/PCINT3/MISO) b GND
PB4 (PCINT4/OC.2A) -
A 1L PB5 (PCINTS/OC.1A) PCo (ag) [2—MAC OUTL 5 {M&C RX OUT} R84
PB6 (PCINT6/0C 1B) PC1 (A9) )
18V EN L e QUL PB7 (PCINT7/0C.0A/OC.1C) PC2 (A10) g; 330R;0603
PC3 (ALL/T.3)
< }—DiSEaC 00 PC4 (AL210C.30) o0
PDO (OC.0B/SCL/INTO) PC5 (A13/0C.38)
< }— INTCLKEN PDL PD1 (OC.2B/SDA/INT1) PC6 (A14/0C.3A) ﬁ MEC OUTZ 5 lM&ch ouT}
LNB PWR EN —5& PD2 (RXDU/INT2) PC7 (A15/IC.3/CLKO)
<} —= D_+45V PD3 (TXD1/INT3)
LNB_PWR_EN: Active Low PD4 (ICP1) D_GND
SERIAL COM 2 X Pos E?gﬂ) R16
RO3 SERIAL_COM 1 (RX{ 32 61 R85
10K:0603:1% PD7 (T0) PFO (ADCO) g5 o AN -LNB_PWR 330R 0603
S Eﬁgg;; 59 TUNER CNTRL 1 100Ki0803;1%  \vigc ouT2 pC?
Analog Comparator Reference = 2.35V LNB_PWR_EN 3 WR 58 R15
9 P T3V EN 34 | PEO (WR) PF3 (ADC3) 57 0K;0603;1%
Ro2 75| PE1(RD) PF4 (ADCA/TCK) [—2¢ R 03:1%
11K0603:1% ADC EN 15| PE2 (ALE/HWE) PF5 (ADC5/TMS) (25 10603;
10603; To-| PE4 (INT4/TOSC1) PF6 (ADCE/TDO) |27
M&C OUTL 5 {M&C _RX_OUT} 1 EEZ E:m%’mﬁgf) PF7 (ADC7/TDI) D_GND
OUT1 4 {M&C TX OUT} by DISEGC_IN PEg INT AN Sluveon) D_GND
N R5
D +45V. N uC_PROG3 {UC RSTH# 20| e 3.6K;0603;1%
M&C OUT2 5 {M&C RX OUT} Y e 1% 62 Cl1 ||100nF:0402 o Gnp INT_CLK EN PB4
OUT2 4_{M&C_TX_OUT} 8-Bit uC AREF ~
C12 | |220F;0603 24 -DIT U R2
D_GND 23| XTALL 0K;0603;1%
vi XTAL2
ABLS-16.000mHz-82-T L]
D_GND <'_|cs AT90USB646-16MU D_GND
D_+4.5V

TUNER

CNTRL 0
CNTRL 1

ol

90

DiSEQC

R88
10K;0603;1%

c99
TUNER_CNTRL_[0-1] ” 84.5R.0605:1% DiSEqC DISEQC IN
1 2 100nF;0402 Q> R89
N 1] ;
D_+45V D_+45V<"—rrial com 1R 31! CARD 2[4 SERIAL o 2{txy_~ P-GND “jo 10K:0603:1%
513 MK DISEqC_OUT1 Q4
o EDGE o B MMBT3904
Hg 7 8 —ﬁ w
co4 UC PROGL _{uC MISO] 11 % CONNECTOR ol *UC PROG3 _{uC_RST#} Ro1 D GND
100nF;0402 uC PROG2 (uC_SCIK} 13 | 12 15 24 "ucPrOGA {uc MOS} b_GND MS
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ve fout max = 300mA

Ityp = 19mA Vout = 4.51V

SWITCHING FREQUENCY (fOsc) = 2.48MHz

RS8
10K;0608;1%

(=58
100nF;0402 c67
2.2nF;0603
Y
D_GND D_GND D_GND D_GND

o J_‘l I,J;l J:l J:l
33pF0603
T o ¥ F

2 1
N pg  OUTLfZ—¥ D_+45V
Adj 300mPUT2 R53
7 261K:0603,1% cs8
o cs7 SHDN# 10UF;10V:T;3216
2 1 - PEAULTC 8 5
D GND | 100nF0402 PEAULTO (D +4.5V} FAULTE © sET Voo
5 cc RS4 -
3 D_GND 100K;0603;1%
+5V Supply = cs0
100nF;0402
OPERATIONAL RANGE: 4.75 - 5.25V BSS84
D_GND D_GND D_GND D_GND
J2
D4
R4 , uit lout max = 300mA Imax = 90mA Vout =
BATT+ = — IN (pp  OUTL LK 433V
EXCML3ZA680U s36 Adj 300nfUT2 R78
7 165K;0603;1% co3
ATt |2 90 SHON# 10uF;10V;T;3216
- - PFAULTL 8
100nF;0402 Ul (CLK_+3.3V] FAULT# g SET b oo
1757475 - R B
GND D_GND 100K;0603;1%
= c92
100nF;0402
D_GND D_GNDD_GND D_GND
PEAULTIO] e | lout max = 300mA Ityp = 100mA Vout =
Power Fault Indicators PFAULTO_{D_+4.5 IN o OUTL [ 2 ° TUNER_+33V
AULTL_{CIK +33V] 50y soomputz [ Ro4
PFAULTZ {TUNER +3.3V] 165K;0603;1% cn
PFAULT3 {ADCA _¥3.0V} 68 SHON# 10UF;10VT;3216
PFAULT4 - PFAULT2 { 3v) 8
{ADC +2.5V} 100nF;0402 ul TUNER +3.3V] FAULTH © SET A
o cc R65
GND 100K;0603;1%
c75 cra
100nF;0402 100nF;0402
GND GND GND GND
aocEN  [O>—ADCEN 1o lout max = 300mA Ityp = 100mA Vout = 3.00V
- —t 21N o ouTL ? ADCA_+3.0V
Adj 300mPUT2 R63
ADC_EN 140K;0603;1% cn2
c70 SHON# 10UF;10V;T;3216
3t h .
100nF;0402 PFAULT3 {ADCA +3.0V} 8 FAULT# % SET o
o cc R66
GND 100K;0603;1%
C76
100nF;0402
GND GND GND GND
us lout max = 300mA Ityp = 24mA Vout = 2.50V
TRANSIENT VOLTAGE SUPPRESSION N oun]h . . ADC_+25V
Adj 300mRUT2 [—— R60
GND Cc o5 ADC EN 7 SHON# 100K;0603;1%
SMBJ5.0A-E3 100nF;0402 PFAULT4 {ADC +25V} 8 o Ce6
FAULTS 2 SET 69 10uF;10V;T;3216
Layout Note e o cc R59 100nF;0402
TVS component placed near 100K;0603;1%
ADC <30V supplies b.oND LP3982IMi4-ADJ NOPB b.oND
co4
100nF;0402
D_GND D_GND
NOTE: D_GND
Remove JP1 jumper to disable LNB Supply D_+45v D_GND
PL ?
TSW-102-07-T-S
R94
10K;0603;1%
03
2
LNB_PWR_EN L2
LNe_PIR_EN: Active Lov 2.20H;1.80A b1 Imax = 500mA Vout = +12.88V / +17.88V
ayout Note: 3
*JP1 placement must be on Top layer >LNB_PWR
away fron RF, but close to UL. NTRAIOIP 1A20v R19
*Label JP1: LNB Power Enable 40K:0603:1%
Cls
02 100F
c6s
100F
R55
60.4K;0603;1% 1
ur - <JBVEN plonp
BSS138
s H
D_GND
VREF =1.215V
1
2
RS6
36K,0603:1%

R76
R-OPEN;0603

R10
R-OPEN;0603

0 Ohm Resistors placed
R69 underneath these components:
R-OPEN;0603 -
- ADC
- MICRO
R74 - BOOST CONVERTER
R-OPEN;0603

R62
R-OPEN;0603

R61
R-OPEN;0603
GND < D_GND

Layout Note:
Solid ground plane on inner layer,
Teave ground plane separation under ADC on inner layer

GND <— —£>D_GND

RS2
OR;0603;1%
USB_GND <+——"A\A——1>D_GND

COmMP DIGITAL ANALOG

Vv mA \% mA
ATMEL +4.5 <30
TUNER +3.3 <160
ADC +2.5 24 +3.0 110
CLK +3.3 <90

LNB_PWR +13/+18 <500
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TUNER_+3.3V
A

Y08001

c98
100uF;6.3V;T
csl
[LOUF;10V;T;3216|
3.6V Zener prevent over/under-voltage
damage to MAX2112CTI+ at analog inputs. Layout note: C73
LNB_PWR Place one 100nF decoupling cap near VCC_DIG pin
c17 R80 100nF;0402
100pF;0603 10K;0603;1% €33
GND GND 100nF;0402
ca3
TZMs2278 eor <}
L3 R79 ) 1nF;0402
270uH;Radial 15R;0603 AGC Filter c21
AcC N[ >—RR—¢ 10F0%02
1K;0603;1% C24
ER3 DISEqC GND LnF:0402
@ C-OPEN;0603
EXC38P121H g TUNER_+3.3V GND 1nF:0402
d I A A
Layout note: S
RFIN line 75 Ohm trace 2 1nF;0402
C100[ | c85 1 q c34
U | u2 |l ola
1nF10402 D_GN I I ) N e e 3E[ «& 1nF:0402
10uF;10V;T;3216 Y
Dpagses 4z 22 ot
X ISno |0 S oo
C37 |10 (PRIS) [=ral <
GND. 1 8900980 g2 4
>0095
1nF;0402 5 557985 5° C28 | | 47nF;0603
2 6c1 10UT+ 551 [a7nE0608 —<>-F
GND CLK_+3.3V RFIN 10UT- [ >IN
GND
ca0 ﬁ C44)|100nF;0402 ¢ QouT+ 38 | |4nESees _m>q P
33nF:0603 GND<—<| I»; VCOBYP QouT- [__>QN
C52 C51 CLK_+3.3V
CLK_+3.3V 10UF;10V:T;3216 100nF;0402 GND GND IDC+ | 47nF;0603
EXTERNAL 10MHz D-GND D_GND, R39 IDC-
— C46 390R;0603;1 RO95 hre C18 | [47nF;0603
FREQUENCY 2.20F;0603 820R0603;1% ——C45 P 22
ol D_GND oho 100pF;0603 9 Qbe-
PEDOYS 2§ VTUNE
REFERENCE 5 s I DVB-S2 Tuner R81 R-OPEN;0603
5 cos 1 e g9 nao 29 nc 1 12 | oout scL g; TUNER CNTRL 0 {SCL} KORENO903 UnER +3.3v
. >0 -0603: C54 6> ADDR {>GND
100nF;0402 OR;0603;1% 26 TUNER CNTRL 1{SDA} TUNER +3.3V
B % 2 [> % 4 :<] 2 car # 1) SPA - Re2 Y0653:1% -
oL 100nF;0402 1nF;0402 REFOUT - [ >PLLReF
NC7SZ04P5X NC7SZ04P5X PLL REF is 10MHz
ND2 [— Layout note: R42 P2
ND3 Reference circuitry should be routed away from 499R;0603;1 IAX2112CTI+ Layout note:
ND4 any noisy source. R72 1M;0603 TESTPOINT Label testpoint “PLL REF"
A
SMA_PCB_90_MALE D_GND
Y3
CLK_+3.3V 20MHz CSA309 Layout note:
| I Crystal uses "laydown™ footprint
UL Place Y3 near U2 crystal input TUNER_CNTRL_[0-1]
CLK_+3.3V R51 TUNER CNTRL 0
10K;0603;1% 1 {SDA} TUNER CNTRL 1
C96 cg7
C55 P 22pF;0603 22pF;0603
100nF;0402 £
s
D_GND °f a 329 D_GND D_GND
§ o S
['s] X
g 5
N S
B« Ms
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