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CLOCK & RESET SCHEME
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POWER SCHEME

LTC3413

1.25V@ 1A

DDR TERMINATION
REGULATOR

LTC3026EMSE
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ADC_BD Aty | 1930L15P 0 IP3.0 A1 ST BANKO IP1__R2i TooELFPGA PB SWO 22
ADG BD G| 1081_L15N_0 IP4_0 [0 DG AD
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21 LCD_BUF_DI[0:7]

K

SPARTAN 3A DSP BANK 1

> ST_O_VIDEO_R[0:7] 19
> ST_O_VIDEO_G[0:7] 19

> ST_O_VIDEO _B[0:7] 19

VCC 33
e}
BEREBE
u1B
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0 R Q0000 Q
VIDEQ RS U181 01 4p 1HDC js}slstetatet 1043_L26P_1/A14 [-H1 S0 LCD_RW 21
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VIDEO RO__y21 LN >55353> 1044_L26N_1/A15 [=ron
VIDEG Rs Aray | 103 L2P 1/LDC1 1045 L28p 1 [H22 (OPHD_T DATA 5
VIDEG R a2 104 L2N_1/LDCO 1046 L28N_1 [-G22 G VGA PSAVE# 19
VDES Rz ] 105_L3P_1/A0 1047 _L29P_1/A16 5 EUF T KIMILINTRP 12
VIDES R6 au{ 106_L3N_1/A1 1048_L29N_1/A17 [FHLE 2B 0L — (LM GRS 1
5 107_L5P_1 1049_L30P_1/A18 [ = | MII_
VDEG G5 s 108 L5N 1 1050 L3oN_1/Ats [FE2A—S -0 28 MITXD3 12
VIDEO Gi 109_L6P_1 1051_L32P_1 [4 0 MITTXD PoE _MI_TXD2 12
VIDEG B2 p22{ 1010_L6N_1 1052 132N_1 M i = _MILTXDT 12
° 1011_L7P_1 Q 1053_La3p_1 [-E22 = MIZTXDO 12
VIDEO B1_R20 LN < o i LE22 ) ML
82011012717\ 1 3 1054 133N_1  MILTXEN 12
12 L MILRXDV g 1013_L8P_1 < 1055_134p_1 [~ 24
12 _MILGOL 5 ViDEs Gr 2 1014_LBN_1/VREF1_1 [0 1056_L34N_1 [-& >»0_MIl_RESET# 12
JEQ G620 |
T O VIDEO BO 1015_L9P_1 € 1057_L35P_1 [-E5 ,
S VIDEG B3R 016 LoN_1 o 1058 L35N_1 [--2 > 10.MiIMDIO 12
O VIDEG GO hia] 1017 L10P_1 I 1059_36P_1/A20 |-220 0 10D E 21
O VIDEO G5 1018_L10ON_1 < 1060_L36N_1/A21 [~~=7 KIMI_RXER 12
O VIDEG & 1019 L11P_1 S x 1061 L37P_1/A22 D21 0 LCD RS 21
2 JEQ G/ T22 |
S VIbES e 1020_L11N_1/VREF2_1 Sz 1062 L37N_1/A23 O LCD BKLT 21
O VIDEG By pia| 1021 L13P_1/A2 - < 1063_L38P_1/A24 [-E19x
O VIDEG 7 1022_L13N_1/A3 oo 1064_L38N_1/A25 [E18-x
2 JEQ R/ R22 |
O VIDEO B5 1023_L14P_1/A4 g?)
2 1024 L14N_1/A5 b
S VDEe oy 20 1025 L15P_1/A6 15 IP1_Lap_1 |2t ST BRI E 1o
T8 1026 L15N_1/A7 IP2_LAN_1/VREF3_1 |8 ANKTTP 100E
19 O_VGA VSYNC N221 1027_L17P_1/A8 iP3_L12p_1 |1 ANKTTP 100E
19 O VGA HSYNC 1028 L17N_1/A9 IP4_L12N_1/VREF4_1 5 .
12 CLK_ST_XTAL MILIN me S S A M 1029 L18P_1/RHCLKO IPS_LigP_1VREFS 1 [-B2 S BA T Jo0e
19 CLK_VIDEODAC R ot ST CIK MI DG ki 1030 L18N_1/RHCLK] iPe_L16N 1 (P20 A T00E
12 GLK Ml MDC N2L1 031 119P_1/RHCLK2 IP7_L23P_1\VREF6 1 [-LL A 5 To0E
12 CLKZI_MIl_TXC > | 51| 1032 L19N_1/TRDY1/RHCLK3 1P8_L23N_1 [ ~
12 CLK_I_MI_RXC > = 5 50 ] 1033 L20P_1/RHCLK4 IP9_L27P 1 25 <I_MI_RXDO 12
o 5 L20{ 034 1 20N_1/RHCLK5 IP10_Lo7N 1 (22 QI MI_RXD1_AD2 12
i) B MI8 1035 L21P_1/IRDY1/RHCLKS IP11_L31P_1/VREF7_1 [H2L QIMILRXDZ ADI 12
LCD D L2o | (036 L2IN_1/RHCLK? Pra Laoh | SINT ["cop ST BANKT P9 Pza T00E KLMILRXD3_ADO 12
LCD D % 37_L22R_1/A10 13_L39P_1/VREFS 1 I3 ST BANKI IP10_R4 100E
. 5 K221 1038 _L2oN_1/A11 1P14_L3ON_1
o 5 K191 1039 124p 1
B o] 1040 L24N 1
19 O_VGA BLANK# 1041 L25P_1/A12 =
VO -L25p via =
19 O_VGA_SYNG# éé 1201 1042 L25N_1/A13 SUSPEND FPGA SUSPEND
XC3SD1800A-4CSG484C
VCC_3v3
co J_cm _Lcn _Lcuz _Lcw J_cm J_ms
R
- 10uF 0AUF | OUF | OAUF | OAUF | O.UF | O.1uF
=
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SPARTAN 3A DSP BANK 2

VCC 2V
o)
D
ol 99
433942
Vil
N, oy
f‘(\l‘(’!‘ﬂ‘lﬂ‘w‘
333833
17 10_RADIO_I0 > WAt 105 Lap 2 £88888 1049 L2sp 2 [FU14 S DoR AL
17 10_RADIO_DATAIXO X4 106 LaN 2 1050 L25N 2 [H18—o—5-srrag
17 O_RADIO CS & 107 L4P 2 1051 L26P_2/D2 O DOR MATD
17 [ 'RADIO_LD g :Q: |08_L4N_2 1052_L26N_2/D1 [—H2
11 LPBACK_DQS AB5 1 109 L5P 2 1053_La27p_2 [-AB13
11 ST_LPBACK DQS & 1010_L5N_2 1054_L27N_2 [FAALS
*WB 511 Lep 2 1055 _L2gP 2 |18
X8 1012 LeN 2 1056 _L28N_2 B
R, #1013 L7P_2/RDWRH 1057 L29P 2 AL
17 | RADIO | 1015_L8P_2 1058 L29N_2 ﬁ%
22 | FPGA_SWITCH7 C’:g 1016_L8N_2 Q 1059_L30P_2 § 8 gg: m?
22 |_FPGA_SWITCH6 1019_L10P 2 g 1060_L30N_2 |-AB20 51 0 DOH VAZ
U291 1600 (10N 2 < AG .
VT 021 (1P 2 0] P12 [-AAE- (| FPGA SWITCHO 22
ﬁl‘"ﬁ— 1022 L11N_2 » P22 [-ABLE K I_FPGA_SWITCH1 22
11 ST O _DDR_WE# ABI0 105 L12P_2/D7 o 1Pg_2 [~V S FPGA_SWITCH2 22
11 ST_O_DDR_CAS# M0 1024 L12N_2/D6 I 1P4_2 |8 S "FPGA_SWITCH3 22
11 ST_O_DDR_RASH Y8 1025 L13P 2 < N 1P5_2 X7 I FPGA SWITCH4 22
11 ST O_DDR_CS# 75 1026 L13N_2 S ¥ 1p6_2 [-XL KIFPGA_SWITCHS 22
11 ST O DDR CKE [ 1027 L14P 2105 S Z 1P7_2/VREF1 2 [-AB2
11 ST_O_DDR_BA0 Y11 ] 1028_L14N_2/D4 - < 1P8_2/VREF2 2 [~y
c 17 | RADIO_DATACLK P L1 1029 L15P 2/GCLK12 o o 1P9_2/VREF3 2 (12
17 O_RADIO_SGLK & 1030_L15N_2/GCLK13 2 1P10_2/VREF4 2 [-N4
8412 (031 L16P_2/GCLK14 IP11_2/VREF5 2
17 XTALOUT RADIO ((C“—9| Q1uFAC CLKRADI 1032_L16N_2/GCLK15 g |P12_2/VREF6_2 m: VOC_DDR 1V25
124 163371 17P 2/GCLKO 1P13_2/VREF7_2 [~ULLE o=
=12 1034 L17N_2/GCLK1 IP14_2/VREF8_2
7,10 CLK_O_DDR_167MHZ_P 1035_L18P_2/GCLK2 via  SPLMOSI
710 CLK_O_DDR_167MHZ N 1036_L18N_2/GCLK3 1040_L2ON_2/MOSICSI# [Hel—s5e
11 ST_O_DDR_BAT 1037_L19P 2 1061_L31P_2/DOIDINMISO [ —FHFea—oovrs
1038 L19N 2 1062 L31N_2/CCLK [ S FPGA CSOF
1039 L20P 2 104_L2N_2/CSO#
1041 121P 2
TC oI | AB9 FPGAVSO
A 1042 121N 2 1018 LON_2/VS0 —
[ ABg FPGAVST
1043 122P 2/AWAKE 1017 L9P_2/VS1 FPeAVaE
[we FPGAVSZ
ST O DDR A4 “agiz | 1944 L22N.2DOUT 1014 L7N_21vs2
1045_123P 2
STODDRMAS ABI | |0 [oan | ABs FPGAMO
« ST O DDRMAS _ARIB 0467 23N 2 102_LIN_2/Mo L
22 O_FPGA INIT 1047 _L24P_2/INIT# 101_L1P_2/M1 [-AA3— oA ————
_FPGA | _L24P L1P:
SLO DDRWAS Y151 1048 (24N 2/D3 03 L2P oMp [VE—FPOAMZ
XC3SDTB00A-4CSG484C
SPIFLASH
Ve avs VCC_3V0
B
. . . . . VCC_3v0
c16 c17
e B cis cte c20 ca1 ce2 cz3 U3 cot VCC_2v5
= 5
- 10uF - 10uF SPI_MOSI 15 o} 8 SPIMISO MODE2_HIGH R38 47K
0.1uF 01uF | O.1uF 01uF | O.1uF 0.1uF o Q 0.1uF
! OLK FPGA CONFIG 15 | our -2 FPGA M2
= SPL_HOLD# U olos bV ls % = MODE2 LOW __R39 100E
OFPGACSOF 7] e <
gPrF\’/?F/}# — oo, Dbe [ 146282-3
DU [H2—x
@ pu7 3
SPIHEADER VCC_3V0 > _Dus VCC 2vs
Ha M25P128VMF6P
FPGA M0 R41 47K
G FPGA CSO#
CLK FPGA CONFIG = VGG 2v5 FPGA M1 R42 100E
SPI_MISO
SPI_MOSI =
VCC_3vo
R29
753420 sPlwPs Res 10K 100E SPARTAN 3A CONFIGURATION MODE
A SPI HOLD# R66 10K LK FPGA CONFIG CONFIGURATION DATA
MODE M2 M1 | MO |wipTH
5
nm R22 i
% 100E JTAG 110 |1 | 1Bit
SPI 0 0 1 1Bit
* Default

> ST_O_DDR_MA[0:12] 11

FPGA VSi

10K VS FAST READ

— 5-146282-3
JUMPER SETTING OF H1
JUMPER|  SPIREAD
SETTING| COMMAND | VSO V§1 vs2
5 FAST READ
1- (0X0B) 1 1 1
3-2 READ 1 0 1
(0X03)
VCC_2V5
[}
FPGA VSO R34 , . 1K |
FPGA VS2 R35 Y\ A 1K [
O_FPGA CSO# R36 1K
VCC_2Vv5
TEST POINT
VCC_DDR_1V25
[}
c97 Co8 C99 Cc100 ci101 c102 c103 C125
0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF
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SPARTAN 3A DSP BANK 3

20 |_CAMERA_D[0:7] D —
11 ST_IO_DDR_MDQ[0:15] < —
VCC_2v5
e}
D
uib BEPRE
|_CAMERA DN 16 ST IO DDR MDQ:
1 E3 ~“alogtvo 6
TCAMERA Ga | 91-L1P.3 998888 1045 L29P_3 ™75 ST 10 DDR_MDQ7
CAVERA G102 LN 833333 1046 129N 3 ST o DDA VDOT
T CAMERA c1]/03.L2P 3 S55555 1047_L30P_3 —U—U N
TEAVERA 104 (2N 3 1048 L30N 3 >> ST O_DDR LDM0 11
1< Ed4 P4 VCC DDR _1V25
CAVERA Ei{ 105 13p 3 1049_L32P_3/VREF3 3 <75 DOR MoGE
TEAMERA £5-1 106 13N '3 1050_LazN_3 [-Ba—=1 0 DOR MOED
— 107_L5P_3 1051_L33p_3 |2
»<—H 108 15N 3 1052 L33N_3 [ 55 <>  ST_I0_DDR LDQSO 11
20 |_CAMERA HSYNC E2-1 109 LeP 3 053 134p 3 [-£3 Das
20 I_CAMERA VSYNC 1010_L6N 3 1054 134N_3
T CAMERA D7 G5 _L6N L3NS Yy Q0
1011 17P 3 055 135P_3 Ll o1l
%G8 10127 17N 3 (&) 1056_L35N_3
*—E31 1013 Lop 3 > 1057_L36P_3 [H4—x
B4 1014 LoN 3 < 1058 L36N_3 [N
»x—H5 0157L10P 3 [0} 1059_La7P 3 [N
G| 016 LIS a 1060 Ls7N'3 N2> 1p o1k ppR P oE Ri78
20 O_CAMERA CE & 2111017 L11P 3 o 061_138P_3 [-Hid— <RI RiYo CLK_O_DDR_167MHZ_P 8,10
xHid 0187L11N3 :z.f - 1062 L38N_3 CLK O_DDR_167MHZ N 8,10
*—K41 5197113P 3
*—K51 020 113N 3 S é IP1_Lap 3 (-1 SECB/EERB 1‘5125
c >—H2 102171 14P 3 IP2_L4N_3/VREF4 3
VCC DDR_1v25 1 ® < D3 T BANK3 IP3
1022 L14N_3/VREF1_3 - & iP3_Lgp 3 D3 T EANKS 154
*—H61 102371 15P 3 o P4 LgN 3 (-2 T EANKS 5
51 10247 115N 3 [} IP5_L12P_3 CC DDR_1V25
#2605 117P 3 a IP6_L12N_3/VREF5 3 [~ ANKS Py
52 33E ST CLK GAMERA <o 1026 L17N_3 < iP7_L16P_3 |13 ANKS
20 CLK_CAMERA (—’\/\/—h‘zﬁ— 1027_L18P_3/LHCLKO IP8_L16N_3 [~ A B
20 [ CAMERA PCLK > 1028 L18N_3/LHCLK1 IP9_23p 3 |-Ma ANKS T
K1 102971 19P 3/LHCLK2 IP10_L23N 3 (-4 ANKS T
o0 =L 1030 L19N_3/RDY2ILHCLK3 IP11_Lo7P 3 L& A
5D L3 10317120P_3/LHCLK4 P12 Lo7N 3 (-H2 A
5D M2 1032”1 20N 3LHCLKS P13 [31P 3 |33 A
5D 1033 L21P_3/TRDY2/LHCLK6 P14 131N 3 [-B3 A
5 1034 L21N_3/LHGLK? IP15_L3op 3 [H2—rTeEuR
1035 _L22P_3/VREF2_3 IP16_L39N_3/VREF6_3
11 ST_IO_DDR_UDQSO << 1036_L22N_3
1037 _L24P 3  —
1038 L24N_3 TCK |21 et
1039_L25P 3 o oI (22 a0
1040_L25N 3 £ 00 (52 RIS
1041 126P 3 ™S
11 ST_O_DDR_UDMO K& 1042_L26N_3 "
1043 128P 3 PROGH -2  FPGA PROG# 23
1044_ 128N 3 DONE 0_FPGA DONE 22
XC3SD1800A-4CSGA84C
B
VCC_DDR_1v25
o
VCC_3v3
c219 | ci26 | Ct27 | c128 | c129 | ci34 O FPGA DONE _Rd40 10K
0.1uF | 0.1uF 0.1uF 0.1uF
PARALLEL IV JTAG
VCC_3v3 VCC_3v3
Ha
JTAG TDI
VCC_2vs JTAG TCK R63
o) —d 1
J d: AG THS JTAG TMS
] 95 AG_TDO
! ! ! ! ] a7 AG TDI
c24  — b { a—
e c25 co6 cer co8 c29 c30 ] di B
- 10uF
0AuF | OMUF | 0auF | 01uF | 0uF | 01uF = 87831-1420
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SPARTAN 3A DSP POWER

vee_1v2
Vee_3va UIE T
o)
882 | yocaux VCoiNTs |15
21| veeauxe VCOINTY (8
22| vGCAUX3 VCCINTS (110
B21-1 vecauxa VCCINTo (112
121 VGCAUXS VCCINTIO =Lk
£ vecauxs veoINT 1 (K2
E18 vecAux7 veeinTi2 (KL
G101 vecauxs VGeiNT13 K12
G121 vGeAUXs VCCINT14 K1
G141 yCCAUXT0 VCCINT15 (A
16| \GOAUXI VCCINT16 [-HO
KI vocauxiz veeTi7 (2
VCCAUX13 VCCINT18
L6 | yocauxia XC3SD1800A-4CSG484C yooinTig M
Mz veocauxis VCCINT20 (ML
VCCAUX16 VGGINT21
N;B VGOAUXT? POWER PINS VCCINT22 ;‘\f;ﬁ
BZ VGCAUXIS VGGINT23 [NA
I Vocauxis VCCINT24 [N
L vecauxao VGGINT25 [N12
2| \COAUG! vCCiNT2s [
. via | VCCAUGs VeaINTo6 [ B
vee 1vz Wit | yeauxas VGCINT29 (BT
VCCINT30 (B
. veeiTat (B8
Gi6 | VCOINTI VCCINT32 [~
16 VGOINT2 VCCINTS3 &
8 veoiNT3 VCCINT34 (5
HI VeeiNT4 VCCINTS5 [
VCCINTS VCCINT36
XC3SD1800A-4CSGA84C
Decap for VCCINT

Place the Decap as close as possible to FPGA

Q
@
~]

e
b

Q
@
a

]
b

I
_LCSI

]
b

Q
@
N

e
b

Q
@
3

iy

40

D—O

- 680uF

® 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 2.2uF 2.2uF
= ‘
V%C 1v2
C52 C53 C54 C55 C56 C57 C58 C59 C60 ce1 C62 cé3
0.01uF 0.01uF 0.01uF 0.01uF 0.01uF 0.01uF 0.01uF 0.01uF 0.01uF 0.01uF 2.2uF 2uF
VCC_1v2
C72 C73 C74 C75 C76 c77 C78 C79 C80 c81 C82
A 0.01uF 0.01uF 0.01uF 0.01uF 0.01uF 0.01uF 0.01uF 0.01uF 0.01uF 0.01uF 2.2uF 680uF

WF

GND28
GND29

GND31
GND32
GND33
GND34
GND35
GND36
GND37
GND38
GND39
GND40
GND41
GND42

XC3SD1800A-4CSG484C
GROUND PINS

—%; —j
e

0.01uF |- 680uF

_9

GND43
GND44
GND45
GND46
GND47
GND48
GND49
GND50
GND51
GND52
GND53
GND54
GND55
GND56
GND57
GND58
GND59
GND60
GND61
GND62
GND63
GND64
GND65
GND66
GND67
GND68
GND69
GND70
GND71
GND72
GND73
GND74
GND75
GND76
GND77
GND78
GND79
GND80
GND81
GND82
GND83
GND84
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R323

Place this resistor close to the receiver side

Copyright Nu Horizons Inc. 2008

11 O_DDR_MA[0:12] )

11 O_DDR_BA0
11 O_DDR_BA1

11 O_DDR_LDM0
11 O_DDR_UDMO

11 O_DDR_RAS#
11 O_DDR_CAS#
11 O_DDR_WE#
11 O_DDR_CS#
11 O_DDR_CKE

u29

DDR SDRAM

VCC_2V5
o)

7,8 CLK_O_DDR_167MHZ_P oK
7,8 CLK_O_DDR_167MHZ N CK#

VCCRDR_IVZ5 41 1o ppR LDQSO

11 10_DDR_UDQS0

C249

|._

0.1uF

‘W

VCC 2V5

o cd g o
—98 «a9A84d
SN0 —N@Tn
o0Q Cggg0g0
[a)ayaliy=tayayatal
>>> 0oooo

55555

A0 e >I0_DDR_MDQ[0:15] 11
At
A2
A3 oo (-2
A4 bat [~
A5 pQz -3
A6 DQ3 [
A7 DQ4 [ R MDA
A8 DQs (1 DOR MDA
A9 DQ6 [+~ DOR MDQ
A10/AP DQ7 275 HOR MDQ
11 DQ8 5 o[e]
A12
BAO
BAT IC_MT46V16M16TG-6T
LDM
UDM DDR SDRAM
RASH#
CAS#
WE#
cstt
CKE
égg:i Locs
ubQas
VREF
—aotn
233 23333
G255 DHH DOLHDD
>>> >>>>>
0.01uF I8 99883 MT46V16M16TG-6T

‘W

G251 €250

0.1uF 0.1uF

e
i

C243 C245 C244 C254 Ca57 C253 C256 0252
+
0.1uF 0.1uF 0.01uF 0.01uF 0.01uF 0.01uF |- 10uF,10V|- 10uF,10V

DATA BUS MASK DATA BUS STROBE DATA BUS
LDMO LDQSO0 DQ[0-7]
UDM ubQso DQ[8-15]
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8 ST_I0_DDR_MDQ[0:15] <X
7 ST_O_DDR_MA[0:12]

7 ST_O_DDR_BAO
7 ST O_DDR_BAt

~O_DDR_LDM0

8 ST_O_DDR_UDMO
7 ST_O_DDR_RASH
7 ST_O_DDR_CAS#;
7 ST_O_DDR_WE#
7 ST_O_DDR_CS#

7 ST_O_DDR_CKE
ST_I0_DDR_LDQS0
ST_I0_DDR_UDQS0

7 ST_LPBACK_DQS,

8
8

DDR TERMINATION

oD RP28 8 A A A1 27E 10 D
0D 2 0D
[O) 6 3 oD
oD 5 4 oD
0 RP30 g8 1 27E 10
0] 0]
0] [ 3 0]
o) 5 4 o)
0 RP27 g 1 27E 10 D
0 2 O D
0] [ 3 O D
0] 5 4 O D
0 1 27E 10 _DDR
o) 2 O_DDR
o] 3 O _DDR
o] 4 O _DDR
RP9 g 1
6 3
5 4
RP11 g 1
2
6 3
5 4
RP13 8 1
6 3
5 4
RP15 g 1
2
6 3
5 4
RP17 g8 1
2
6 3
5 4
O_DDR_LDMO R328 O_DDR_LDMO
O_DDR_UDMO R331 O_DDR_UDMO
IO_DDR_LDQS0___R330 IO_DDR_LDQS0
IO_DDR_UDQS0___R329 IO_DDR_UDQS0
ST _LPBACK DQS R337 27E___LPBACK DQS

VTT_DDR_1V25
[¢]

0 RP2 4 8 51E
O 2
O 3 6
O 4 5
RP4 4 8 51E
2
3 6
4 5
RP6 1 8 51E
2
3 6
4 5
o DQ RP8 1 8 51E
O DQ 2
9) Q 3 6
O_DDR Q 4 5
RP10 4 8 51E
2
3 6
4 5
0 RP12 4 8 51E
o) 2
o) 3 6
o 4 5
(0] RP14 4 8 51E
[0] 2
[¢) 3 6
[0) 4 5
0 RP16 1 8 51E
o) 2
0 3 6
0] 4 5
10 _DDR_UDQS0 RP18 1 8 51E
O_DDR_LDMO 2
10_DDR_LDQSO 3 6
D UDMO 4 5
CKE RP20 4 8 51E
RAS#
E# 3 6
CAS#. 4 5
LPBACK_DQS R76 51E

‘O>I0_DDR_MDQ[0:15] 10
>S5 DDR_MA[0:12] 10

 DDR_BAO 10
 DDR BAT 10
 DDR_LDMO 10
 DDR_UDMO 10
 DDR_RAS# 10
 DDR_CAS# 10
 DDR_WE# 10
 DDR_CS# 10

DDR_CKE 10

10_DDR_LDQSO 10
10_DDR_UDQSO0 10
PBACK_DQS 7

VT 0pR V25 Distribute decaps and bulk caps evenly in the VTT plane

C104 | C105 | C106 | C107 | C108 | C109 | C110 | C111 c112 C113

0.1uF | 0.01uF| O0.1uF | 0.01uF| O0.1uF | 0.01uF| 0.1uF | 0.01uF| O.1uF 0.01uF

VTT_DDR_1V25
[
C114 C115 C116
+
=S
- 10uF - 10uF - 10uF

VCC,Z(_\’IS VTT_DDR_1V25

L ct17
L ct1s
L ct19
c120
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Strapping Options

nm m Isolate
R94 R85 Enable
R85 R94 Disable*
c| *-Default
nm m Speed
R86 R92 100 Mbps*
R92 R86 10 Mbps
* - Default
nm m Duplex
R83 R87 Half Duplex*
R87 R83 Full Duplex
* - Default
B
nm m Phy Address
R79,R81,R91 | R87,R89, R82 00000
R79,R81,R82 | R87,R89, R91 00001*
R79, R89, R91 | R87,R81, R82 00010
R79, R89, R82 | R87, R81, R91 00011
R87,R81,R91 | R79, R89, R82 00100
R87,R81,R82 | R79, R89, R91 00101
R87,R89,R91 | R79, R81, R82 00110
A R87,R89,R82 | R79, R81, R91 00111

Default Phy Address : 00001

MIl ETHERNET

‘W

VCC_3vs
c121 C293
+
< 0AuF |- 22uF
O
<
VCC_3v3S =
AEVCC_3V3 9 c123 | C124
= +
B 0.AuF |- 10uF AEVCC 3V3 VCC_3vs
in 9 B1_~v~v500mA T
® o ®© =
> > >
& ® =
6 CLK_ ST XTAL MILIN  ——————— 9L xyREFCLK s 0 4 mpe (2 CLK_MIMDC 6 + C202 c122
8 581 mDIO [ > I0_MI_MDIO 6
>
alyo > 9 ™G ST CLK | MIl TXC_R72 226 SSOLK_IMILTXG 6 220F 0.1uF
TXEN/TX_EN KO_MITXEN 6
1B MITXP ™ TXDOTXD_0 [-24 <CO_MILTXDO 6 =
13 MICTXN TX- TXD1/TXD_1 |23 <O_MI_TXD1 6
™02 [-28 KCO_MITXD2 6
10 ™3 [2 KO MITXD3 6
o Ksz8041 ST _CLK | Mil RXC
13 MILRX_P éé—i RX+ RxC H2 R84 22E ggcm,wuﬁxc 6 vge-svs
'Y
13 MILRXN RX- RXDV/CRSDV/CONFIG2 [-1& I_MI_RXDV 6
R3s5 16 RXD Ra3 22E | Ml RXD ST MIl_RXD1 AD2 __R79 47K |
RXDO/RXD_O/DUPLEX 3336 A~A2E LMILRXDO 6
o ©D2 13 MILLEDO_LINK  {—————— 301 eno/nwAYEN RXD1/RXD_1/PHYAD2 5 e e B0 22E I"MI_RXD1_AD2 6 ol bt B 4.7K b
€L 13 MI_LED1_SPEEDQ———————31 [ ED1/SPEED RXD2/PHYAD1 -4 nXDe A1 N8 22 I_MI_RXD2 ADT 6 = LK
"I 100pF. RXD3/PHYADO LMIRXD3_ADO 6 ST_Mil_RXDO R83 1K
6.49K Mil_RESET ST_MI_RXD3_ADO __R62 K
SRR ReTy RXER/RX_ER/ISO [-20 SDLMILRXER 6 m&m—-
COL/CONFIGO 28 ggLM\LCRS 6
o CRS/CONFIGT M COL 6
= 2 5‘ INTRP 2L SHIMILINTRP 6 =
o w VCC_3v3
KSZ8041
VCC_3V3
R69
= 10 Mil MDIO R9O 47K
47K
Stitching Cap
vge ava VCC_1v2 VCC_3vs
co4_||__o.1uF
R3 1
D1
1N4148WS vGC_3v3
10K D4 ST _Mil_RXDO R87 M 47K
ST_MI_RXD3 AD0___R91 0pA"_ 47K |
Mil RESET > 1 C OMIRESETH & MILED1_SPEED ___R92 0j,_4.7K
c132 1N4148WS
A
_~ nm
- 10uF

ST _MIl_RXD1_AD2 R88 1K
ST _MIl_RXD2_AD1 R89 1K L
| MIl_RXER R94 1K
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C92

RJ45 CONNECTOR

RJ45

c A

9 Mil_LEDO_LINK A R

c4

11 MIl_LED1_SPEED A R101,

Ho &Ml LEDO_LINK 12

o N330E

H2 — &Ml LED1_SPEED 12

/o N330E

ﬁ

Ro7
49.9E
VCC_3V3 1%
J1
icTACT
12 MLTX P <K cmet
b u |
O 1 Xp
133 3 [ 2 TXN
12 MILTXN <& 3
4.7uF ul m RXp
— 75 OHMS e 4
= R2 R3 N
1cTHACT 750""'3 75 OHMS NI
12 MILRXP
)
J
§ m | 6 RXN
12 MILRXN 7
™ cmc2 e
75 OHMS
8
| |C1
R102 R103 1T
4998 $ 49.9E 1000pF,2KV
1% % s

Co3

0.1uF

‘W

R96 , R97 , R102 and R103 should be placed near to the PHY

VCC_3v3

VCC_3v3
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RS232 TRANSCEIVER

Ci135

c 0.1uF

|_RS232_RD
I_RS232_DCD
I_RS232_DSR
I_RS232_CTS
I_RS232_RI

aoaaan

‘W

Copyright Nu Horizons Inc. 2008

24 ]
22 ]
21 ]
20
18]

5 O_RS232_TD DRIVER_IN1

5 O_RS232_RTS DRIVER_IN2

5 O_RS232_DTR DRIVER_IN3

15

VGCC_3v3
C141 Cl42
0.1uF 0.1uF

RS232 TRANSCEIVER
VGC_avs
RS282 Vs
RS232 C2+
z 3 2
C2+ 2 %‘
- ()
RS232 C2- co- 8 S
> —
RXOUTY RXIN1 (-8 L =
RXOUT2 RXIN2 [ Dsh
RXOUTS RXING [ e
RXOUT4 XiNa [ o
LOW_Q_RXOUTS LOW_Q_RXIN5
DRIVER ouT1 [-——CONN TD
[z CONNRTs_
DRIVER_OUT2 EONNBTR
DRIVER_0UT3 [FH—— <R 2TR
DRIVER DA -6 vgesve
NC
s ONORE# 0 RS232 SHUTDOWN _R104 10K
G >
LT1331CG#PEF
RS232 V-
C140 -
= 7
0.1uF

il

DB9 CONNECTOR

By

1
SR 5

RD >

RTS 7 11

D 3

CTS 8 10

DTR 4

RI 9
—O
g./5)747840-6

77

Cross Over Cable is used for connecting this to PC port

Internal Version 1.0
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A/D CONVERTER
VCC_3V0
AVCC 3vo
VCC_3V0  AVCC_3VO Bead
C144 and c158 should be pla*celd C289 | C288 | C287 | C143 c201 | C290
b near the corresponding VCM* pins b
R61 51E 0AUF | 0AUF | O.1UF | 0.1uF 0.1UF | 0.4uF
T VOMA VCC VCMA
Ccl44
e = =
2.2uF o8 5883 > | ADC_AD[0:13] 5,16
INPUT A P. 28 gggg 4 D
= TINPUTAN oAl 0% DAO 75 D
R105  24E - AINA- DAt M3 D
ADG A P INPUT A P INPUT B P 16 DA2 704 D AVCC_3V0
INPUT B N 15 | AINB+ DA3 e D R107
J3 R106 AINB- gﬁ‘s‘ 46 D. SENSE A ||
47 AD
DA6
C145  O.10F T 48 AD R108 nm  OF
ADC A TLA 3 27E cl46 5 CLK_ADC » 1 S CLKA DA7 [~7 AD: VCC VCMA
' P E c147 oduF - CLKB DAB 27 2D
2 TvomA | T- DA9 3% ADT0
c1e7 01uF & - 5.6pF VCC VCMA 61 DAT0 7oy ADT1 c148
901-144-8-RFX 15 1 R109 VOMA o Ioss ADT2 i
PRI SEC = —VCC VCMB_____ 20 |\cyp DA13 |38 L 0.1uF
= MABAES0060 27E J———"I>1.ADC BD[0:13] 5,16
R112  24E SENSE A 24 AVCC 3V0 =
ADC A N INPUT A N SENSE B SENSEA DBO [5¢ R110
SENSEB o1 22 SENSE B
DB2
c1a9. | 1uF LTC2285CUP D83 [-2L
c INPUT_A_P and INPUT_A_N should be routed in differential pair —_I |_4ADC REFHA REFHAT DB4 [-28 VGG VOB Ri11  nm  OE c
151 011—L52 REFHA2 oBs 22
D86 |32
1UF oo [aa
ciss | F| zak = ReFa DBo |28 150
ci5a | [F F‘EF'-AZ oot a7
ADC_REFHB 18] peenes og12 -8 D 0.1u0F
. 14 ] RErige DB13
C146 AND C162 should be close to ADC as possible C155 156 AYCC 3V VDD L
0157 1u TIMUF OLKOUT |40 ST CLK L ADC RIS\ A A 3B Sy o4 | ano 516 R114 nm  OE e
ADC REFLB REFLBI ]
r REFLB2 60 MODE R115
MODE VCC_3V0
5,16 | DAAC_ENABLE 1 58 { Heps MUX Ri16 47K 2/3VDD
OEB# MuX - 1K R117 nm  OE
R118 59 | ciona ADC 2/3VDD
T VoMB & veus 22| SHONA 58 . © oF |-57__OVERFLOW 1 @TESTPONT o
ci58 55 22 o
|
100K | 00 GG w
2.20F = - a9 N3 4§ LTC2285CUP#PBF 1K 1/3 VDD
R120 0E
= | ADC 1/3VDDA A A |
B B
= R121
R122 24E
ADC g P INPUT B P GND
Ja R124 1K R123  nm  OE
c159
C160 O.1uF T2 T
ADG B TIB 4 3 cie2 =
y | D E ciel  0duF 0.1uF
2 T VCMB | T
C168  0.1uF al 5.6pF AVCC_3V0 i
901-144.8-REX L. ¢ ) R125 MODE OUTPUT CLOCK DUTY Resistor =
PRI SEC = B5 500mA C163  4.7uF FORMAT CYCLE STABILISER m nm
1 ~~_ADC_INY VCC | ||
= MABAES0060 27E 7
ADGC B NR‘ZG 24E NPUT B N L 0 OFFSET BINARY OFF R123 R120,R117, R114
o ) ) 1/3 VDD* | OFFSET BINARY ON R120 | R123,R117,R114
INPUT_B_P and INPUT_B_N should be routed in differential pair T b 2 4
R127 C164 2/3VDD| 2'S COMPLEMENT ON R117 | R123,R120, R114
J5 - vz " 0.1uF g
SHDNA OEA# Output Mode K s ul VDD 2'S COMPLEMENT OFF R114 | R123,R120, R117|
C165  O.4uF =
SHDNB OEB# CLK SMA ADC 1L 2|A Yl4  CLKADC * - Default
A ] { | 1 ok anc v Internal Version 1.0 A
0 0 Normal Operation Rizs Rizg GND Mount
m - Moun
Normal Operation 901-144-8-RFX o NC7SVU04P5X NU HORIZONS Tel: (631 396-5000
0 1 i nm - No Mount SregTRoNICS . -
Output Hi-Z e y 20 Maxess Road, Fax: (631) 396-5050
] o Nap Mode _ : Melville, New York-11747 www.nuhorizons.com
Output Hi-Z - Title
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= Size [Document Name Rev
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515 LADC_AD[D:13] <

515 CLK | ADC  <KB14E S3E

515 | ADC_BD[0:13] ((—

VGC_3v3
us
AD 8
D2 A0 s B0
D 3
Abr | At B1
D A2 B2
ol B3
A2 A1 Ba
AD6 g | A5 T
AD7 o | A6 eI
A7 B7
O DAAC OE# 19 |
0 DAC OE# 18] o, D
TRE 2
o
T 7ALCXR45MTCX_NL
= VGe 3va
VeG_3v3
9 C167
q 0.01uF
U9 9
8 . DAAC AD
18 D
A0 = Bo 7 DAAC_AD
Al B e DAAC_AD
A2 B2 178 DAAC_AD
A3 B3 1a DAAC_AD
A4 B4 s DAAC_AD
A5 o S — Y
26 B6 ——
9% 8 ST 71 R33 T00E
O DAAC OE# 19 |
0 DARD OB 18] o, D
TRE 2 -
(0]
T 74LCXR45MTCX_NL
VGC_3v3
ci69
q
11
Q
2 <} 18 DAAC BD
3| A0 = B0 DAAC BD
4| Al B e DAAC BD
5| A2 B21mg DAAC BD
5| A3 S DAAC BD
Ad Balmg DAAC BD
A5 B5 DAAG
N BT DAAC BD
ADC BD7 _a | A% el T AAC BD
O DAAC OFEt1g |
0 DAC OE# 15 o, D
TRE 2
o
T 74LCXR45MTCX_NL
= VGC_3v3
VGC_3v3 ci70
o
0.010F
q
u12 =
Q NAAC
2 a0 g Bo 18 —
A1 B1 DAAC
7 I T DAAC BD10
5 15 DAAC BD1T
5| A3 S DAAC BD12
Ad Balmg DAAC BD13
A5 85 ST T2 Rdb T00E
»—E81 a6 B6
fommrn [ B ST LT3R50
O DAAC OE# 19 |
0 DAXC OE# 19 ] o, D
TRE 2 —
z =

74LCX245MTCX_NL

FAST DAACs |

Note : DC1098 is to be used as daughter card

K0_l2C_CLOCK 5,19,20 Vee 3va

K ‘ODI0_I2C_DATA  5,19,20

Js
DAAC AD13 __ R130 33E ST DAAC AD13 2 1
DAAG ADT2 _Ri3t 33E_ST_DAAC_ADT2 ra by M
6 5
DAAC AD11__R132 33E_ST DAAC AD11 8|8 5
DAAC AD10___R136 33E_ST _DAAC AD10 10 ‘190 ; )
1 11
DAAC AD9___R133 33E_ST DAAC AD9 14|12 BT
DAAC ADS __R137 33E_ST DAAC ADS 1614 s
18 1
DAAC AD7 __ R134 33E_ST DAAC AD7 20| 18 A ET
DAAC_AD6 __R135 33E_ST_DAAC_ADE 2272 2l
24 23
DAAC AD5 __ R138 33E_ST DAAC AD5 6 | 24 23 [
DAAC AD4___Ri141 33E_ST_DAAC AD4 5 |20 2
30 9
DAAC AD3 __R143 33E_ST DAAC AD3 a2 |30 29 M1
DAAC AD2___Ria4 33E_ST_DAAC AD2 as | 3 o [Fas
36 35
DAAC AD1___ R147 33E_ST DAAC AD1 38 | 6 S
DAAC_ADO __R149 33E_ST_DAAC_ADO 30| % D
42 41
a2 4
44 43
44 43
46 45
461 46 45 -4
CLK DAAC __R150 33E_ST DAAC CLOCK s0 | ¢ pawn
5 51
52 51
541 54 53 [
DAAC BD13__R151 33E ST DAAC BD13 56 55 [
DAAC BD12 _R152 33E_ST_DAAC BD12 55| *Is
60 59
DAAC BD11__R153 33E_ST DAAC BD11 62 | 0 59 75
DAAC BD10__R154 33E_ST_DAAC BD10 6a | &2 & Iea
66 65
DAAC BD9 __R155 33E_ST DAAC BD9 68 | %6 6o Ig
DAAC BDS __R156 33E_ST_DAAC BD8 0| 58 o Irse
1
DAAC BD7 __R157 33E_ST DAAC BD7 4|7 Nz
DAAC BD6 __R159 33E_ST DAAC BD6 6 | 78 2l
-3
DAAC BD5 __ R161 33E ST DAAC BD5 80 | /8 57
DAAC BD4 __R162 33E_ST_DAAC BD4 82| % o et
84 83
DAAC BD3 __R163 33E ST DAAC BD3 86 | & 83 g5
DAAC BD2 __Ri64 33E_ST_DAAC BD2 aa | 50 s
90 89
DAAC BD1___R165 33E_ST DAAC BDi o | 90 89 799
DAAC BDO __R166 33E_ST_DAAC BDO o4 gf 8;1; a3 DAAC PUT__R167
96 95
A
100 4o 99 22
MECS-150-02-L-D-EM2
Ve 33
vee_ava
Q ci7
0.1uF
9 uis
vee =
O DAAC OE# Y <>< A | DAAC ENABLE
GND R170
Nc7svu04psxi o
100K

_ENABLE_DAAC] O_DAAC_OE#

0 1

1 0

*When the daughter card s is inserted then |_ENABLE_DAAC
becomes high

S>1 DAAC_ENABLE 5,15

Internal Version 1.0
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RADIO TRANSCEIVER

0603CS-8N7XJLW

AVCC_2V5
0
S>XTALOUT_RADIO 7 VCC_2V5
To Check
ut4 q4 4 9
o o o [=]
o o o (=]
c172 | | 5.6pF XTALIN RADIO G 5 o &
I a g =
XTALIN RADIO 3 |
nm Y2 XTALIN_RADIO YTALIN Jre I ANT
I XTALOUT RADIO 24 cB2
16 MHz XTALOUT (cHOUT |12ICHOUT 1 @TEST PONT
.3pF
QcHout TEST POINT
1 c173 || 5.60F XTALOUT RADIO 7 O_RADIO_CS 3> cs QcHouT ® 50V
7 O_RADIO_SCLK pp———————214 501K
nm - - 18
7 10700 10 < o DATACLK 5 5> 1_RADIO_DATACLK 7
- MICRF505YML Lo [H& l >> |_RADIO_LD 7
7 10_RADIO_DATAX0 <O DATAIXO PTATBIAS | -2RADIO PTATBIAS R171 18K
RADIO_VARIN 29 | yamin ciBlag |-9—RADIO CIBIAS R172 82K
14 . .
R173 OE CPOUT 27 | coour RsSI >> | RADIO_RSSI 7 =
8 17 Lr-‘e] P
o 16| NS NG a2 R174 | C175
= o 2 5883
z & a o
z| O1F o7 2 § 0 5566 z g 33K 0.01uF
o 6 z 92 O ik @ |
Z 1 6 0 > geece £ w
>
MICRF505
9 0.01uF_v_ 49 9 199Y 4 9
2 =
o
=
1]
R175 |
AVCC_2V5
6.2K

AVCC_2V5

Cc178 c211 Cc179

0.01uF; 1uF

c210

R

0.01uF 0.01uF
L

J7

901-144-8-RFX

AVCC_2V5 VCC_2V5
R176 10E
c177
0.1uF

Internal Version 1.0
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Audio Jack In

J8
RIN2 C180 |1uF SDAC_RIN2

i
A 3 LIN2 c181 1uF_SDAC LIN2
g —

SJ-2509N

GND_STEREO_DAC

Head Phone Jack Out

9

2 JHPR _C187\| 47uF __ HPR C R193. A6.8E HPR
I

HPL

I

SJ-2509N

JHPL G190 \| 47uFHPL C_R195A \6.8E

Cc192

GND_STEREO_DAC

T
0.22uF

R196

10E

GND_STEREO_DAC

ASVCC_3V3

C195
C196

0.1uF
0.1uF

VCC_3V3

B9 Bead

C194 C295
+ +

- 10uF - 10uF
A

GND_STEREO_DAC

ci83 uF_LIN1
c184 | |_1uF_RIN1
GND_STEREO_DAC
ci8s 1uF_LIN3
cB21 4700pF

GND_STEREO_DAC

STEREO DAC

GND_STEREO_DAC

Mode Selection for 12C or 3-wire interface

B10

GND_STEREO_DAC

Default : 12C Interface

N/
GND_STEREO_DAC

c189

0.1uF

ST _SDAC_LRCK

ST _SDAC_BICK

DSPP
DSPN

PSPP
PSPN

Bead

VCC_3V3

R139

100K

VCC_3v3 c

R140

100K

5-146282-2

5-146282-2

VeC_3v3
ASVCC_3V3 R342  10E T
c186
ASVCC_3V3
0.1uF
R74
o
uis M GND STEREO_DAC
o o [}
g g g 4.7K
R181 100E_ ST LIN1 NN 2z 323 oG | —SDAC I2C
,,,,,,,,,,,,,,,,,,,,, ‘
R185 100E ST RINt AINUINTS CSN/CADO |-B—ST SDAC CADO_R182 CAPO R182 A AAE_ o sTEREODAC CADO 5 |
SDAC_LIN2 COLK/SCL ST SDAC 8 ‘L R186 S1E_  ClLKkOSDAC SCL 5 :
__SDAC LIN2 39 |
LIN2/IN2+
SDAC RIN2 coTspa |H0—STSDAC SCARI87T A\ AAS1E (¢ o spac_SDA 5
RIN2/IN2 Place the selies termination near the source._ _ _ _ _ _ _ _ _ !
R183 100E_ ST LIN3 LINGMIN pON | -Z—ST SDAC PDN_R189 A\ A\ NS1E_ (¢ o STEREODAG PON 5
R20 10K__SDAC RIN3
RIN3/VCOC
Bick [14—ST SDAC BICK R190 A\ A\ S1E_ (0% GLK BICK STEREOODAC 5
»—2Z LoUT/RCP z
L LRoK [13—ST SDAC LRCK R191 A A\ AS1E_ (% LK LRCLK STEREODAC 5
*—264 ROUT/RCN )
@ Spr |-L1—STSDAC SDTI_R192 A\ A ASIE (¢ sTEREODAG SDTI 5
_HPL 24| 4
HPL el =
o veom |2—vee veom
— 281 hpR cto1
A
1 1uF__ MUTET ST CLK MCKO _R194 1E
C liI |>u—25L MUTET McKo [18—ST CLK MCKO _R194 A A\ ASTE CLK_SDAC_MCKO 5 R
Mcki [HZ < GLK SDAC_MCKI 5 2.20F
sPP 20
SPP
TESTH [H—X
—=EN 19 | | )_|
SPN SPN v o o 2 TeST2 2 GND_STEREO_DAC
1] 1] 0 o
> > > |
< I O w
J4q 4 4 AK4343EN
GND_STEREO_DAC
VCC_3V3
nm
R198 OE __ DSPP R77
SPP R1 PSPP
47K
ST SDAC SCL
s
T BZX84C 3V3
D6
VCC_3v3
s
N\ L__ |
GND_STEREO_DAC _ BZX84C 3V3 R78
SPN___ 2200 10E PSPN Internal Version 1.0
m 47K
R201 0E DSPN
ST SDAC SDA !'ysﬂgglzﬂ'ﬂs,

70 Maxess Road,
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6 ST_O_VIDEO_R[07] ) e———
6 ST_O_VIDEQ_G[0:7] ) e————
6 ST_O_VIDEQ_B[0:7] ) e——

AVCC_3V3

VGG _3v3
T_|_ 3 _J
e v v £2_oco
i

o1 4

AL T 5

6

BNX002-01
GND_VIDEO

DEO B4 RP21 g 1_27E  VIDEO B4
DEO_B5 VIDEQ B5
DEO _B6 6 3 VIDEO_B6
EQ B7 5 AAA_4 VIDEO_B7
EQ R4 RP22 8 A\ A A_1__27E _VIDEO R4
EO_R5 2 VIDEOQ_R5
EO_R6 6 3 VIDEO_R6
DEQ_R7 5 4 VIDEQ R7
DEO B3 RP23 § s a1 27E VIDEO B3
DEO B2 VIDEQ B2
DEO _B1 6 3 VIDEQ B1
DEO B0 5 4 VIDEO_BO
EO _G7 RP24 g 1 27E _VIDEO G7
EO_G6 2 VIDEO_G6
EO_G5 6 3 VIDEO_G5
EQ G4 5 4 VIDEO_G4
DEO G3 RP25 8 s a1 27E VIDEO G3
DEO G2 VIDEO G2
DEO _Gi 6 3 VIDEQ G1
DEO_GO AN VIDEO_GO
DEO R3 RP26 8 "\ A A1 27E___VIDEO R3
EO_RO 2 VIDEO_RO
EO _R1 6 3 VIDEO_R1
EO_R2 5 4 VIDEO _R2

AVCC_3V3
[0)

C206
_l+ceo7 | ca08

GND_VIDEO

=
10uF I ]—
0.1uF 0.1uF

VIDEO DAC

AVCC_3V3

6
92
6 O_VGA BLANK# BLANK# 222
SYNC#
vi OR |-3¢—1OR BI1 ~v A ST RED _R339 24E_RED
Vi 500mA
Y IOR# R204 c198 C199 VGA CONNECTOR
Vi
v - -
Vi
Vi 756 12pF 12pF 10
Vi
RED
VID a2 10G B12 ~~~v ST GREEN _|Ra4 24E__GREEN VCC 5V0 GREEN 2 | RED
VIDEO Gi 10G 500mA [ BLUE GREEN
DEO Gi_ 4] BWE 3
VDEO G2 5| &} 10G# R206 c200 01 | PUE
VIDEO Ga___g | 82 5| Nt
G3 _— _— GND1
VIDEO G4 7 6
G4 GND2
VIDEO Gb__ g
VIDEO G6___o | 85 756 12pF 12pF g | GNDS
VIDEC G710 | S8 g | GND4
G7 2 Ne2
GND5
VIDEO B0 15 s 10B Bi3 ST BLUE _|Ra4t 246 BLUE
R341\ \ A24E_ BLUE
VIDEO Bi 17| B9 108 500mA VGA ioG DATR 15| N3
VIDEO B2 15 | B! 108# c203 H_SYNC 13 | 2C.DAT
VIDEQ B3 19 | B2 A4 V_SYNC 14| H-SYNC
VIDEO B4 _pq | 23 - GND_VIDEO VGA 12C CIK 15 | ;.SYNC
B4 12C_GLK
VIDEQ B5 o1 a
VIDEO B6 27 | B2 12pF Iz
VIDEO B7 23| B9 ==
4 17345303
R209 560E comp
VIDEQ RSET az | SOMP VREF
RSET 7
6 CLK VIDEODAC ~Y————— 2210106k _qoswono C204 GND_VIDEO
38 f psaAvEX 288090009
Zzzzzzz2Z AVCC_3V3
VCC_3v3 00000000 0.1uF
7 ADV7125KSTZ140
GND_VIDEO R210 ERERLEE
33K
6 O_VGA PSAVE#
_VGA | » \v4
GND_VIDEO VCC_5V0
VCC_3v3 R68
(o)
VeG 3va VOLTAGE LEVEL TRANSLATOR J 7K
- VGA 12C CLK '
516,20 O_I2C_CLOCK ) 2 3
VCC 5V0 -12C_ \ ; )
6 O_VGA_SYNC# Voo_ava
Cc209
R216 o4 VCC_5V0
BSS138
nm 0.1uF R70
VCC_3v3
33K o Qo
VCC 3V u17 o 0.1uF
= < o i
8 8 = 4.7K
R211 OE_VGA DIR or S S
2 VGA 12C_DATA
VCC_3v3 0 VGA HSYNG 2] 51 ST VGA H SYNC __ R212 499E  H SYNC 51620 10_12C_DATALO)
e or & O-VGAVSYNG g alh B [[e__STVGAVSWNC Reid 499V SYNC
. 1uF
compP o Qs
E BSS138
0]
SN74LVC2T45DCTT Internal Version 1.0
R276 HSNYNC , VSYNC Information
’ NU HORIZONS Tel: (631 396-5000
ELECTRONICS
70 Maxess Road, Fax: (631) 396-5050
i GND_VIDEO : i
m Not Required on Green Channel o P Melville, New York-11747 www.nuhorizons.com
Title
VIDEO DAC
i R215 i3
nm Required on Green Channel S DocomeriNae Fov
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AVCC_2v8 VCC_2v8
B16 Bead
C215 C237

0.1uF 0.1uF

VCC_1v8

C246 C247 C248 Cc270

0.1uF 0.1uF 0.1uF 0.1uF

CAMERA INTERFACE

VCC_1v8
AVCC _2V8
c214
VCC_1v8
0.1uF
nm
1
CLK_CAM 38
OLK CAM 10 | 12
ck 53 FsO
CAMERA CE 13 5 ST CAMERA VSYNC R295, . A24E__CAMERA VSYNC
CE xgmg 4 ST CAMERA HSYNC R296\Y\"A24E__CAMERA HSYNC
12C CLOCK 14
12C_DATA 15 gg'; PGLK | LaST CAMERA PCLK  R2o7 24E__ CAMERA PCLK
21 18 CAMERA Di R29 24E___CAMERA D!
22|21 BO 17 CAMERA D R299, 24E__CAMERA D
oy 22 12 CAMERA D R318, 24E__CAMERA D
24 | 23 D2 =2 CAMERA D R319 24E__CAMERA D
25 | 24 D3 79 CAMERA D R320 24E__CAMERA D
26 | 25 D4 =g CAMERA D R33! 24E__CAMERA D
% o= CAMERA D R333, 24E___CAMERA D
214 o < = < D
5 CAMERA R334, 24E __CAMERA
*—281 28 gg D7
[C20]
SCKA2A0100
LEVEL TRANSLATOR FOR CAMERA
VCC_1V8 VCC_2V5
U26
g3% RERS
Booe 1905 10E# 2988 988¢
R30! 100E
1SEL
= S) 56
g: ﬁ\ggmg :g 1A1 181 |_CAVMERA VSYNC 8
CAVERA POIK o] 1A2 182 [FI——————————RI CAMERA HSYNC 8
CAVERATD 1A3 183 CAVERR I_CAVMERA PCLK 8
9 D 45 4
CAMERA D 43 | 1A4 184 7 CAMERA
AMERA D 1A5 185 CAMERA
A D 4
CAVERA D 40 | 146 186 |79 CAMERA
CAMERA D 39 }ﬁ; }gg 101 CAMERA
Bidirectional Level
Faos 1o5E 208 Translator
R304 100E 20Ek
= CAMERA D5 a8 11| CAMERA D5
CAMERA D6 a7 | 2A1 2B1 [~ 5 CAMERA D6
CAMERA D7 a5 | 2A2 282 [~ 9" CAMERA D7
CLK_CAM ag | 208 2 LK_CAMERA
CAMERA GE 2A4 CLK_C 8
RETT —TO0E 2 2A5 O_CAMERA CE 8
R309 2R6
2A7
2A8
TSTA
TEST_EN
OUT SEL
PI4ULS3V16

41

VCC_1v8

C275

o

0.1uF

‘W

—

12C LEVEL TRANSLATOR

VCC_3v3
VCG_3V3
R317
200K Ca76
(0
VCC_1v8
PR I 0.1uF
L—L SREF  DREF [~
12C CLOCK 3], D1 FA——K0_12C_CLOCK 5,16,19
12C_DATA 4] 9 p2 FA——<DI0_12C_DATA 5,16,19

z
0]
GTL2002

|_CAMERA _DI[0:7]

FPGA do not have 1.8V Bank. So level translators are used

M2 nm M4 nm

V86524Q06J

VCC_2V5

Cc274 | c272 | c271 c273

0.1uF 0.1uF 0.1uF 0.1uF

Stitching Caps

VGCC_2vs5 VCC_1v2 VCC_2V5

C95

0.1uF

JSCKA0002A

C96

0.1uF

VCC_3Vv3

Internal Version 1.0

NU HORIZONS
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LEVEL TRANSLATOR FOR LCD

vee ava
B j
6 LCD_BUF D[0:7] < it =
F o
£33 a0 S Bo [18 A
= Al B1
FD2 4 16 A2
= A2 B2
FD3 5 15 A
Fba—a A3 83 %
6 14
E Ad B4 A
7 A5 85 (13
F A
81 n6 86 [2
F 9 11 A
A7 B7
19
OE#
OELCD 1|
OE 1D A
== G
7ALCX245MTCX_NL
A vee ava
R75 47K OE LCD

LCD INTERFACE

VCC_5V0

C216

o

0.1uF

VCC_5V0

LCD INTERFACE

VCC_5V0
R218

10K
LCD VEE

‘W

> >[>2[====

Bt B Bt B b = b

VGCC_3V3

c213

o

0.1uF

‘W

vcc
El

]
34: z

DB1 VCC_5V0
DB3
DB4 LED+ LCD_LED+ R220 330

DB5
5 |16 BKLT CATHODE
DB ED- BKLT _CATHODE

VSS

TM202JBC6

3K

ST LCD BKLT

Ms Me

TSW-108-07-T-D

BKLT_CATHODE

[el]

6 O_LCD_BKLT R219

7.

MMBT3904

o

SSW-108-01-T-D

Internal Version 1.0
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LED DISPLAY & PUSH BUTTON

PUSH BUTTON

8 POSITION DIP SWITCH

VCC_2V5
VCC_3V3
st R221 R222 R223 R224
R225
10K 10K 10K 10K
R229 . A 100E SW_1 1 ~ 16 >1_FPGA_SWITCHO 7
sW1 10K 2 15 S>1_FPGA_SWITCHT 7
ey
R23 100E | PB SWO PU 5 PTS6355L50 SH_FPGA PB_SWO 5 R232 . ~_100E SW3 3 14 5> FPGA SWITCH2 7
} 238\ AAQE_ SW4 a1 - 13 S>1FPGA SWITCH3 7
}B25 \AAME_ SWS 51 - 12 S>1FPGA SWITCH4 7
c217 R237 . s 100E SW6_ g -~ 11 S>1FPGA SWITCHS 7
OAUF B2 AAME SWT 71 - 10 DI FPGA_SWITCHE 7
| R240 . . 100E SW8 g 4 9 | FPGA_SWITCH7 7
c = = SDAOSHOSK R244
R241 R242 R243
10K
10K 10K 10K
VCC_2V5
POWER ON LEDS
D7
1 '\'\‘ 2 ST O FPGA LEDO R245, 330E {O_FPGA LEDO 5
- D8
2 ST O FPGA LED1 R246, 330E <
-—1—N= O_FPGA_LED1 5
AR VCC_3V3
AN 4 D10
) 2 ST O FPGA LED2 R247, 330E & 1 K 2 LED3V3 R R248\  ~ 110E
O_FPGA LED2 5
—FPGA < VCC_2Vv5
rx 4 D12
2 ST O FPGA LED3 R249 330E < LED2V5 R R2S! 33E
1 + O_FPGA LED3 5
—FPGA "4 VCC_5V0
i D13 D14
) 1 '\'\‘ 2 ST O FPGA LED4 R251 330E <O_FPGA LED4 5 1 K 2 LEDSV R R252 280E
- - "4
D15
) 1 '\'\‘ 2 ST O FPGA LEDS R253, 330E <0_FPGA_LED5 5
D16
| N 2 ST O FPGA LED6 R25: 330E <O_FPGA LED6 5 VCC_3v3
K —FPGA D17
- D18 LED1V2
2 ST O FPGA LED7 R256, 330E &
O_FPGA _LED7 5
AR VCC_1v2
Q2

yH

8 O_FPGA DONE

CONFIG STATUS LEDS

7 O_FPGAINIT )

10K _LED1V2 TR

MMBT3904

VCC_1v8
Q3

MMBT3904

Internal Version 1.0
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VCC_3V3 VCC_CLK_3V3
B19 Bead
C223

0.1uF

I CLOCK & RESET I

VCC_CLK_3V3

u19

o
FPGA GLKSET SO g g
FPGA CLKSET S1_4 g?

‘W

3
D. 2.,
I
10 MHz
cB4 cBs

22pF 22pF

@

Copyright Nu Horizons Inc. 2008

CLK ST FPGA _R270 33E
XTAL1_FPGA CLK CLK [A——m 2R —BERAANA—E—35C1K | FPGA
XTAL2 FPGA CLK g §;/‘C'—K

- OE

S501MLF

N”—L GND

FPGA RECONFIGURATION

VCC_3V3

R275

J13 10K

2 FPGA PROG#
1p
5-1462822 —

SW5
5 5_PTS6355L50

1

C224

|__

0.01uF

‘W

Jumper should be inserted on J13 during SPI Flash
programming using direct method

5

VCC CLK_3V3

10K CLKSET S0 H

FPGA CLKSET S0

100E  5%CLKSET S0 _L
TSW-103-07-G-D

VCCfLKJVS

CLKSET S1 H

10K

FPGA CLKSET St

TSW-103-07-G-D

sNo | J12(81). ~ J11(80) Multiplying (F),/:quency

(jumper setting) | (jumper setting) factor (MHz)

1 5-6(L) 5-6(L) 4 40

2 5-6(L) 3-4 (M) 5.3125 53.125

3* 5-6(L) 1-2(H) 5 50

4 3-4 (M) 5-6(L) 6.25 62.5

5 3-4 (M) 3-4 (M) 2 20

6 3-4 (M) 1-2(H) 3.125 31.25

7 1-2(H) 5-6(L) 6 60

8 1-2(H) 3-4 (M) 3 30

9 1-2(H) 1-2(H) 8 80

* - Default
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REVISION HISTORY

D D
REV VER DATE NOTES
0.1 02/07/2007 Added Power Scheme
Power Scheme is modified.
Block diagram is updated and
0.2 24/07/2007 All the interfaces have been
done.
Test point is added for 3.3V
Radio chip power supply is changed to 2.5 V
In RJ45 Connector,
Transformer T2 pin no.5 is pulled up to 3.3.V
0.3 20/08/2007 Ethernet: crystal is no mounted,
video dac 50 MHz Oscillator is no mounted
ADC OVDD is connected to 3V
Balun transformer is added in ADC
© Two on chip DDR are added ©
0.4 22/08/2007 KSZ800L is changed to KSZ8041NL
A "
DDR Swaplist were done
DDR series termination resistor for clock is added
RS232 5th Pin is connected to circuit ground
Stereo DAC: Exposed PAD is connected to ]
05 07/09/2007 analog ground plane
RJ45 termination is connected to ground through 0.1ufF
DDR Termination regulator input voltage
is changed to 3.3V
Fast DAACs feedbacks are implemented
ADC ground is connected to digital ground
° VGA 12C Signals are added and °
optional 5V pin is connected to
5V
AKM Feedback:10uF is added
JTAG Header voltage and configuration pin pull up
resistors been pulled up to 3.3V instead of 2.5V
0.6 05/12/2007 Two pairs of local fudicials are added.video dac pull yp
resistors are changed to vec_3V3
Power Section is modified
Radio SCLK net was changed
LCD Interface: Pull up resistor is added
at the level translator
No. of DDR SDRAM changed to one
DDR Vref is given
A DDR and Radio Section are completely modified Internal Version 1.0 A
B o1 09/0412008 St DAC : Pull istors to 12C signal dded
ereo : Pull up resistors to signals are adde
. NU HORIZONS Tel: (631 396-5000
SPI Flash supply vt‘)ltage is changed to 3V E7(L)E,\;|=a1'x"et;; H:Osad, Fax: (631) (.396-5050
No. of push button is changed to one Melville, New York-11747 www.nuhorizons.com
i Title
Camera module analog supply voltage is changed to 3V REVISION HISTORY
Radio : Frequency is given from the FPGA Soo TDocomeiNams oy
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