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oursn |4 1001C)
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(place as close as possible to the DAC)
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+1.2VCLK

c40 C38 | c39

+3.3VA FB1

PLLAVDD

e [ (0] [} ]

!

1.5K @ 100MHz

+1.2VDAC
1

[o Jou Tem [ =

Tzzm: -I_.ZZUF Tzz

=Y

Lov Joo oo fow lon fem Lom
uF Tzzup _ITZZuF _FZUF Tzzm: ;I_z E

+1.2VD
+1.2VCLK +1.2VDAC +3.3VA
3 Place as close to the DAC as possible
> ] c36 L
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DIGVDD R133 0
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DIGVDD VFUSEL [
DIGVDD VFUSE2
DIGVDD
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pLLLF 212 TP1
12 EXTI C37) |.uF 1 GND
10VDD EXTIO 312 24, 045 0 1
I0VDD RBIAS —L/\/\/‘J—ZM—L/\/\/‘?
10VDD
10VDD spo |2 f DAC_ALARM_SDO SH8
I0VDD SDIO < SPI_DATA SH6,8
10VDD SDENB |52 CDAC_SPI_EN ~ SH8 P2 +33VD
10VDD2 SCLK SPI_CLK ~ SH6,8 TXENABLE
TXENABLE [N1g Ei%NQELSET ¢ 3 R18 O ((TXEN SH7
PLLAVDD RESETB T STEER DNI
PLLAVDD DAC34H84 SLEEP 5 ALARM (SHUNT 1-2)
ALARM |37
TESTMODE [-X- s +33VD
SLEEP TP5
ALARMB
GND
GND GND
GND eNo +3.3VD
GND GND
GND SND (SHUNT 2-3)
GND GND SwW1
GND GND RESET
GND GND 3 =y
GND GND _L— * b
GND GND ;‘7
GND GND car SW RESET
GND GND 1000pF
GND GND
GND GND
GND GND
GND GND
GND GND (DAC_RST SH7
GND
GND
GND
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+3.3VCLK

REF_PWR
4 Ip4

+3.3VCLK

A4

) D7 XX ‘ 1 .2
750

LED GREEN
STATUS_LD

J16
REFOUT1

. FB8
2 +3.3VCLK C303 | C302
o oo _I_.luF _I_.OluF 31 OHM @ 100MHz
c63 | C64 c65 R6: 1K
10uF——100pF ——.1uF e Y1 R70
0% 16V ve VDD j% 10K U2 50 OHM
ED NC DNI
CP1 R273, 0 | 21 GND ouT CLKIN  X1Y1 2 REFINN R48 30.1 REFIN
R62 T = OE VDD3.3V
DNI
R27. 0 1K 12.2880MHz X—7 X1Y0  X1Y2 ;
BN DNI R72 GND __ X1Y¥3 * | REFOUT _Rag 301 REFOUTL 1 PST
+3.3VCLK J11 1 SIP5 e CDCV304PW
REF_IN SHUNT2:3 & 50 OHM
FB10
68 OHM @ 100MHz | (00 ci02 | cas
10uF 1uF J1uF
0% 16V
+3.3VCLK
C178 C80 | cslL | ce2
_I_muF _I_.luF_I_,luF _I_,luF cP1
0% 16V
+3.3VCLK
FB18
C180 C89 | C90 | C99 c107 c127 €300 c1r7
68 OHM @ 100MHz _I_louF _I_.luF _LAluF_LAluF 8.2pF 1500pF——.1uF LLuF
0% 16V DNI DNI
u16
+3.3VCLK LMK048068
tem Tt o o 9 [veer oscoutop |3 K 10
10uF AUF ==.1uF ——.1uF ] xggg oscouTon [~ DNI
0% 16V 7 | 31
+3.3VCLK So] veea 0SCOUTIp |5,
+3.3VCLK 55 vecs oscouTin [
} 38 | VCC6 34
- CA i) Vecs Chootz |22 DACCLK inverted to establish OSTR SETUP/HOLD TIME
VCC8 CPOUT2
68 OHM @ 200MHz G179 _| CB7 68OHM @ 100MHz _|_C298 | CB86 43 1 vcce 100 OHM DIFF
10uF uF 10uF AuF ar | Ve cLkouTon 12 DACCLKC SHL
0% 16V [10% 16V 52 W 1 i; DAGCLK st
57 VCC11 CLKOUTON
o veeie 4
VCC13 CLKOUT1p 3
CLKOUTIn [ RSL, R52
SH7 PRI_DAC_CLKP << e gt?mgf‘ g—gi CLKINOp 13 240 240
ci00[| AuE [ CLKINOn CLKOUT2p [,
SH7 PRI_DAC_CLKN <K : CLKINIP 25 CLKOUT2n [ R58
56| CLKIN1p/FBCLKINp/FINp 16 CLKOUT 3p 0
| ) CLKINLW/FBCLKINN/FIND CLKOUT3p e &1t an T
12 1 R6: 18 c79 || .1uF 36, ceom CLKOUT3n N
CLKINL 1r c78 ||_.1uF C77 [k 37 P | 19 5
R130 R105 OSCINn CLKOUT4p |30
270 270 44 CLKOUT4n [ R57 RS6
SH8 LMK_SPI_EN )>——— LEUWIRE 2 240 240
5 CLKOUTSp |57
60 SH8 LMK_SPI_CLK D)>—————>¥ CLKuWire CLKOUTSn |-
R50
REFIN JL OSC_IN SH8 LMK_SPI_MOSI >>—46’ DATAUWire CLKOUTEp CLKOUT 6P CLKOUTEP 1 J5
1T 49 CLKOUT6
1uF 62 cLKouTen -
: 63 STATUS_CLKINO 51
STATUS_CLKIN1 CLKOUT7p 50
CLKOUT7n |-
SH8 LMK_SPI_MISO D — STATUS_HOLDOVER 53 100 OHM DIFF R275 0
CLKOUT8p 2 FPGA_CLKOUTP SH7
3B | statUS_LD CLkouTsn 22 o 5 FPGA_CLKOUTN SH7
SYJ,&g cLkouTsp 22
D1 WX , R8 ., SYNC cLKouTon [ RS5, R91
— 2 —— A — s 240 240
LED GREEN 750 15| LDObyp1 CLKOUT10p 2 DNI DNI
STATUS_CLKINO _!_— LDObyp2 CLKOUT10n 100 OHM DIFF
c52 23 61
R9 = FIFO_OSTR SH1
X, : GND CLKOUT11p gg X
[ bs ! -~ 2 10.;??:\, WF o 65 foap CikouTiin [ FIFO_OSTRC SH1
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STATUS_CLKINL R60 Ro2
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+5V_MOD1
NOTE 1
R209
2.74K
C196_!_ c1g7_L c19§L 019_1_?'7 C214 |.1U_.F [ o
DNIT— DNI
DNI R0
R289 ’\6{}‘
Y Rdlgg +5V_MOD1
c185 i
TC1-1-13M L £ DNi
SHL oUTAL S>3 4 33pF=  33pF 3.3pF 3.33;|,,
1 6 R211
SHL IOUTA2 ) 2.74K
c2o7||tuF [N
DNI
0
DNI o AR
n
0 ° +5V_MOD2  +3.3V_MOD2
c191 c192 c104) +3.3V_MOD1 +5V_MOD2 R199
DNI = DNI DNI SR DNI
T T DN'T DN'_]_ R118 R207 C125 | Roos R115
49.9 49.9
{7 0 e 0
+3.3V_MOD1 MoB1_PD R8s DN g R96
(SHUNT 2-3) N _L ] [
1 €290 C288| cC253| (€252 RERNERE
LoP1 R185 pey NTN!N{N N!NH _I_czss c254 | C289 J_CZQI 0
P31 sHg8 Mop_PD <& LT0F
0 ooaosaco u
J19 DNI E SZBR@ZZ 20v
RF_LO_IN1 §8@mm00
['4
PD w >
R179 | I 18 |
R189 0 RF_LO IN1 LoP1 [3|CG\D = VCC_MOD 777 c258
174 DNI LONL Lop GND 775 1L R158
- LON U23 RFOUT |2 als 5 DPRFOUTL  SH6
t—=— GND GND -5
R190 R191 R192 260, R169 0 W GCl oc TRF3705 ND %‘ 6.8pF _L0157
SH5 RF_LO_IN_2 < 1+ +3.3V_MOD1 v GND [ 9
- 174 174 0 47pF c121 | 1 ci -3V (SHUNT 2-3) "% o DNI
G SR - 228922
P32 % % sH8 GAIN_SEL << G187 CO0nm0s DPRF-OUTL SH6
DNI 100pF I\Jo:im ol ﬂH
R180 {;D | S
R313 DN c2s9 | R174 0 %7 Z g
o
99 apF c132 | [ cia1 = g
: SpF .5pF R225 C126 R226
DNI DNI
49.9 49.9
1.0pF
+5V_MOD1 BNI
NOTE 1
R213
c216 czoo_L cz1_L c19_L §|7 DNI ZI;:IK
et c228||1uF [
DNI DN
DNI R302
R291
f R200) 5 oDt NOTE 1:
, T s c20a Place as close to the modulator as possible
SH1  I0UTBL ), SAAATT —
3.3pF == R215
3 4
SH1  I10UTB2 ), DNI 2.74K
TeL113M c220||2uF_[DNI
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DNI 0 i
R201
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DNI
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+5V_MOD3
NOTE 1
R217
c226 _!_ czm_L cz7_1L c22§L§|7 uF “ou
C235| | 1u
DNI== DNI DI DNIT DNI I’—‘
DNI L40 R281 R298 R21
R285 '\6{}‘
0 R202 +5V_MOD3
49.9
5 TCL1A3M DNI
SH1 I0UTC1 ))—= c213 210
1 £
sht outcz 1 e o o 6 33pF = 3.3pF 3.3pF == 5 74K
c236||1uF_[ONI
R286 NI q
0
oN AR
0
car2
DNI — — +3.3V_MOD3 +5V_MOD4 R203 +5V_MOD4 +3.3V_MOD4
T DNI 49.9 R227 C129 | Roog
R132 DNI DNI
%7 499 499 R119
- o 1.0pF
% DNI 5
o R97
2 +3.3V_MOD3  MB2_ P 5 ¢ 28
o (SHUNT 2-3) €286 C284| c267| C266 R98
= 1 4.7uF RERNERE
o Lop2 20v | 1000pF] .1uF] 3.3pF[ NTN NT T\ E
3 P33 sH8 Mop_PD <K C265 c261 _I_ o
A - 20gsa09 C264 +§:$elz=
oo L 7ul
L,08850 Ta3pr "Jdur  T1000pF T 20v
R187 oo ES
0 R183 T 18
0 LoP2 GND & VCC_MOD 7 c268
S Tong LoP GND |15 R160
LON 24 RFOUT 15 o > RFOUT2 SH6
R173 0
wF Lo N2 CZ“J% T T +3.3V_MOD3 i SNP - TRFaTOs s 14 6.8pF c168 c183
- LO_| c124 c123 - -2pF —[0
47pF 5pF _5pF 1(SHUNT 2-3) . GND % P! i
_||._<p)2142 DNI DNI 299999 DPRF-OUT2 SH6
SH8  GAIN_SEL & 00nmdo
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0 100pF A/ \al
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1F Sl
47pF c159 c158 Z|a]
49.9 5pF L L BpF oo
DNI DNI
R229 €130 R230
49.9 29.9
1.0pF
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NOTE 1
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DNI DNI DNI NI
L49 R30Q AR
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+5VA_MOD
+3.3VRF
R293 FB23
° 1 Lom L 1
256 ‘izil %olop _I_cns Ci75 600 OHMS @ 100MHz
2.2uF -ul P 1uF
§ s 1000pF
5.6nH
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[y 1 3 7 18 1 gﬂ 37
SH4 al; RF1 RF2 A ali 3 | Tx_rRFOUTL
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P +3.3VRE c16 GND R93 R106 P &
o c8 GND 0 0
ca GND
& GND DNI DNI 34151
c1 GND
Rioy s o
. c025 GND
a3 GND
PIs GND
25 GND SH4  RF-OUTL ),
SH2,68  SPI_DATA S S! GND
SH2,68  SPI_CLK 53 CLK GND
SH6.8 ATT_LE LE GND |55
+3.3VRF 4 GND (5
T R108 o — ﬁg PADDLE
j A2 N
+5VA_MOD
+3.3VRF
R204 FB21
’ L Lem L —
—=—c29 Cli?f‘ fggsF c292 c287 600 OHMS @ 100MHz
: P 1uF 1000pF
g L6
5.6nH
u19
o us PE43701
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MON c297 C294 C293
SH5 L 1 & 1t 7y RF1 Y | 9
1r o Ll TX_RFOUT2
20pF 22pF
i +3.3VRF C16 R109 R111 P
o c8 o 0
c4
& DNI DNI
R113 e
4.75K
c025
3y Fis
25 SH5  RF-OUT2 )
SH2,68  SPI_DATA o si
SH2,6,8  SPI_CLK 23 CLK
SH68  ATT_LE LE
+3.3VRF 4
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J13A

2A
12 GC PWR
1 AMP FUSE
DNI
Cc144
10uF
10%

1ov.

SH8  TXSP1 22
SH8  TXSP2
SH8  TXSP3 éé
SH8  TXSP4

sH2 DAC_RsT <&

SH8

TXSP5 22
SH8  TXSP6

o1f|

C143

~|

10uF
10%

1ov

Present Indicator
R6

Y4

Y

KTXEN SH2

>>PC2DAC_GPIO_0  SH8

SH8

g; PC2DAC_GPIO_1
SH8

PC2DAC_GPIO_2

HEADER, SMT, 180POS, HS GND PLANE

Z_SCREW1

SCREW PANHEAD 4-40 X 3/8

Z_STANDOFF1

Z_SCREW2

SCREW PANHEAD 4-40 x 3/8

Z_STANDOFF2

Z_SCREW3

SCREW PANHEAD 4-40 x 3/8

Z_STANDOFF3

Ext Input Ref Clock to LMK
61 gé_g; PRI_DAC_CLKP  SH3
63 [g=——————» PRI_DAC_CLKN  SH3
65 [Fe5—
67 g;_gg DA15P SH1
69 [77 7 DAISN SH1
71—
73 ig DA14P SH1
75 DA14N SH1
77 FHg—
79 gg DA13P SH1L
81 DA13N SH1
83 "85
85 m_ig DAI2P  SHL
87 [gg————” DAL2N SH1
89 791
L o E— gg DAL1P SH1
93 [Fge—> DAILIN SH1
o5 2 —
97 g;_gg DA10P SH1
99 DALON SH1
101 o3~
103 | ig DA9P SH1
105 o DAIN SH1
107 [Higo—
109 gg DA8P SH1
111 DA8BN SH1
ﬁg 1 DATACLK-P
m DATACLK-N SIP9 SIP11
110 119 (SHUNT 1-2) (SHUNT 1-2)
.
GND

HEADER, SMT, 180POS, HS GND PLANE

J138
82 02
66 | 84
68 | 56
SH1 DB15P éé‘m 68
SH1 DBISN K5 70
—21, U
SH1 DB14P 22 76 74
SH1 DB14N 2176 M
—80] 78
SH1 DB13P 22 > 80
SH1 DB13N 71 82
86| &
SH1 DB12P 22‘33 86
SH1 DBI2N K50 88 —
92| 90
SH1 DB11P gg‘m 92 M
SH1 DBLIN K55 94
—o9g | 96
SH1 DB10P éé o] %8
SH1 DB1ON > 100
04| 102
SH1 DB9P 22 5104
SH1 DBON 106
—i10] 108 M
SH1 DB8P 22 > 110
SH1 DBSN T 112
—i15] 114
SH3 FPGA_CLKOUTPég 5 116
SH3 FPGA_CLKOUTN o] 118
—=— 120 Y
12t oo
GND
SH1
: -
RF SHIELD
Z_SCREW4 Sts
1 D
'SCREW PANHEAD 4-40 x 3/8 RF SHIELD

Z_STANDOFF4

i

RF SHIELD
SH4

i
i

RF SHIELD
SH6

(SHUNT 1-2)
SJIP10

**DCLKP/N are topside traces

(SHUNT 1-2)
SIP12

SH1
SH1

SH1
SH1

SH1
SH1

SH1
SH1

SH1
SH1

SH1
SH1

SH1
SH1

SH1
SH1

SH1 PARITYP
SH1 PARITYN

J13C

DB7P§§
DB7N

DBGPEE—
DB6N

DBSPEE— 36
DBSNK————

DB4P§§
DB4N

SRR

DB3P§§
DB3N

DBZPEE
DB2NK——————

NSNS

hm‘

‘m‘m

DBlPEE—
DBIN

‘Nomm

DBOPEE
DBON K————

o)
00| oo | &

\1\1‘

&

SH1 FIFO_ISTRP
SH1 FIFO_ISTRN

PIENIN

&

DATACLKP
DATACLKN

SH1
SH1

190

192

N

121
123

127
129

133
137
139
141
143
149
153
157

159
161

169
171
173

177

— 179

GND
GND

gé gg DA7P
25—V DATN
57
gg DA6P
DAGN
735_% DASP
37 DASN
7139_22 DA4P
v DA4N
143
a gg DA3P
29 DA3N
.
753,_% DA2P
723_% DA1P
B E—O
723_;; DAOP
67 DAON
169
= S
e R175
77 2
| 179 0
R177
189
191

HEADER, SMT, 180POS, HS GND PLANE

DCLKP/N traces on the bottom side of board are 2" longer than

DCLK-P/N traces on top side.

SH11

i
i

RF SHIELD
SH12

RF SHIELD
SH9

i
i

SH15

RF SHIELD
SH16

i

RF SHIELD
SH13

SH1
SH1

SH1
SH1

SH1
SH1

SH1
SH1

SH1
SH1

SH1
SH1

SH1
SH1

SH1
SH1

SYNCP
SYNCN

SH1
SH1

-
STANDOFF ALUM HEX 4-40 x.750 STANDOFF ALUM HEX 4-40 x .750 STANDOFF ALUM HEX 4-40 x .750 STANDOFF ALUM HEX 4-40 x .750 RF SHIELD RF SHIELD RF SHIELD RF SHIELD ¢ TEXAS INSTRUM ENTS
SH7 SH8 SH10 SH14
T
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1 s s FB26
VIN  vouT T\
120 OHM @ 100MHz
LOW ESR 3 —
+6V. + C309 ONOFE BYP [ €308 +
10uF 2 4.7uF
10% GND 20% LOW ESR
20v [P2985-50 10v
R116
SIP3
USB_PWR_EN
1
2
a4
UsB
s VBUS |
> GNDL D
£ coNp2 D+
GND3 D %
9| SNBSS c96 co5
USB_MINI_AB

<.|_747p|= ;;47p|:

USB RESET

Sw2
RESET
3 == ;

4 2
USB RESET

C50

1000pF

-1uF

-1uF
U4A
EPM3032A +3.3VCLK WE
7 17 :
SH7 TXSPléE%' INPUT/GCLK1 VCCINT 57
SH7  TxsP2 K&—= INPUT/GCLRn VCCINT +3.3VCLK
SH7 szps%% INPUT/OE1L vCCIo gg
SH7  TXSP6 << INPUT/OE2/GCLK2 VCCIO
%g GNDINT 1/0ITCK gg R125 +3.3VCLK
GNDINT 1/0/TDO 10K
USEB,PWR 1‘1' GNDIO 1/OITMS Z
R40 N A 54 GNDIO 1/0/TDI
GNDIO
3.01K R124 30 { Ghpio
- LED AMBER 1.69K
DI
R123
u3
20 1 u4B
vee Lo EPM3032A
16 | UseDm b1 |2 2‘ 101 1026 }g
102 1025
15 3 44 20
USBDP D2 5103 1024 |57 gg TXSP3 SH7
a 1 104 1023 |55 TXSP4 SH7
Vielelle} D3 SHe  ATT LE < 105 1022 |55
2 SH7  PC2DAC_GPIO_0 106 1021 (52
b e D4 SH7  PC2DAC_GPIO_1 107 1020 (55 (DAC_SPI_EN SH2
19 9 SH7  PC2DAC_GPIO_2 108 1019 [5g {MOD_PD  SH5
RESET D5 SH2  DAC_ALARM_SDO ) 5 109 1018 57 CGAIN_SEL  SH4
2) 10 SH3 ~ LMK_SPI_EN < SPI_DATA SH2,6
NC2 D6 SH3  LMK_SPI_CLK SPLCLK SH2,6
2 5 SH3  LMK_SPI_MISO
oscl D7 SH3  LMK_SP_MOSI
Blosco  rxr[E
R16 R17
171 svsour  Txe 2 4.75K 4.75K
2 AGND rD [
cor [ 7] £ON
LUk ;? GND wr ¥
GND
2 | tEst pwren 2
FT245RL
+3.3VCLK
us
+3.3VCLK = el
_vec 7
1 SJPZZ SO HOLD [ R120
3 WP SCK |
vss sl 4.75K
SHUNT 2-3 25AA512
WP
c250 | c182 | c312

L1uF .1uF =—10uF
0% 16V
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+3.3V_MOD1

heet 9
1

TP23 +3.3V_MOD1
+6V IN R172 DNI 68 OHM @ 100MHz FB33
! PWR_IN o FB20 +6V +6V +3.3VRF 1K
1 T — T TP25
2 T/
18 z FDC3616N U4 (P T +33v_MOD2
CONN JACK PWR 7 m; 83% 1 P24 +3.3V_MOD2
I R143 c150| c114 ciri’  cus FB36
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To use Step Down Converter only (DNI LDO's U12 ):
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Change R151 to 180K u22
Y220 é IN ouT 5
N
ioznzF 21Gno nries
oV 10v TPS71701
+3 3vcu<
u2 L7 FB28
5 +36V 1 2 13
> g\‘N stg/ A . ﬁ +3.3VCLK
c30d” 2| e onn a0 L S5 27uF c307 4 1
10uF 1l R104 10uF L01uF 5 C76 — .
6.3V [ THERMPAD | 750K T 22PF 6.3V 20332 6 c215 1uF c72 1 S i
TPS62290 ) -01uF 10% 10uF 25v EXAS NSTRUMENTS
= TPS79633 10% 16V |
1A -
R95
150K TSW30H8X EVM
ize Document Number ev
DAC A
PDate: of 9

~

Thursday, September 01, 2011




