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1 2 4 5 6
. Can't pin swap labels when ports are connected...
FNC LATe P FMC_LA13 P 7 0 a1 ODIMM_DQO 10
NG AP FMC_LA13 N 7 S 0z ODIMM_DQ1 10
= FMC LA12 P 7 ODIMM DQ2 10
U2 FMC LA’ 0 DQa3
AE21 Q25 AH2T le14 FMC_LAT1 P MO LAI2 N i 0 QS0 P ODIMM DA3 10
S 10-Lon_ 2 J ASZ SOOIV 034 oo o[ 2428 Qe EuC Aic AT 7 Qs K COMM-D50 RS 1o
X 10_L1P_ Ah ° 0 L 10_L1p_23 | (—AN30. - . FMC LA10 P 7 0 - ODIMM_DQ4 10
1 =22l AL18 _ SODIMM DQ27 =2l [CAm30 DMO FMC LA’ 2 0 DQ
Z 10_LIN_22 2= 10_LIN_23 16 = C LA 7 ODIMM DQ! 10
< oo ll_AG22 Qs3 P b an | _AG25 Qso_P FMC_LA09 P Z 0 Q
2 10_L2P_22 j—7E8—2 58 R 10_L2P 23| \—7 S3—255 RO 16 g IC_LA09_ P 7 ODIMM_DQ 10
10_L2N_22 -0 eee—2 0 10_L2N_23 (-2 —2 e 3 16 e £ FMC_LA( 7 ODIMM_DQ: 10
10_L3P_22 = — e M D asT 1013P_23 [i—TER—< 28 5 16 VG A FMC_LA0B_P 7 S b0 ODIMM_DM 10
10_LaN_22 o7 o5 10_L3N_23 =2 16 VG AT P FMC_LA( 7 S o ODIMM DQ 10
10_L4P_22 f—70 725 s 10_L4P_23 g FMC_LAO7 P 7 00 ODIMM_DQ! 10
VCCO_22 10_L4N_VREF_22 [I=&8—220 o8 I0_L4N_VREF_23 o 5 FMC_LAOT 7 D ODIMM_DQ10 10
VCCO_22 10_L5P_22 = e S MM DY 10_L5P_23 oA FMC_LA0G_P 7 3 ESEN Ol Qs1_P 10
VCCO_22 10_LsN_22 2 —2 20 035 10_L5N_23 |5 USRIO LEDGO AT FMC_LAOG 7 S o ODIMM DQST N p 10
VCCOo_22 10_L6P_22 i~ o 10_L6P_23 R e (USRIO_LEDGO » 16 EEPROM SCL = FMC_LA05 P 7 Q 0D DQ11 10
VCCOo_22 10_L6N_22 |15 = s F 10_L6N_23 USRIO LEDG1 15 ) = FMC_LA05 7 = 0D DQ12 10
10_L7P_22 == oSt N 10_L7P_23 =n == (SRIO_LEDGT » 16 16 MG TA FMC_LA04 P 7 o oy Ol Q13 10
10_L7N_22 [ = 10_L7N_23 DEBUGHDRA NG LA P FMC LA04 7 S 50 ODIMM _DQ14 10
10_L8P_SRCC_22 o7 }< SODIMM DA35 10_L8P_SRCC_23 lb L FMC _LA03 P 7 M 0D DQ15 10
10_L8N_SRCC_22 §—0 10_L8N_SRCC_23 16 v = FMC_LA( 7 Q 0D DM1 10
10_LoP_MRCC 22 §—RE28¢ SODIMM D36 10_L9P_MRCC_23 == FNC LA02 P 7 50 Ol Q1 10
10_LoN_MRCC 22 SODIVM DA% 10_LIN_MRCC_23 USRIO PBU == FMC LA 7 50 ODIMM_DQ1 10
10_L10P_MRCC_22 j—3e—= oo a2 10_L10P_MRCC_23 USRIO PEC 16 K=" FMC LA0I CC P )7 00 ODIMM DQ 10
10_L10N_MRCC_22 10_L10N_MRCC_23 USRIG PED 16 == FMC_LA01 CC N »7 M DaZ0 ODIMM_DQ 10
10_L11P_SRCC_22 SODIMM DQ32 10_L11P_SRCC_23 16 ;2= FMC_LA0O CC P D7 MM DGS2 ODIMM_DQ: 10
I0_L11N_SRCC_22 32— 5o iM-5 s 10_L11N_SRCC_23 USRIO DIPO FMC LA00 CC N 07 M Dass N ODIMM DQS2 P_p 10
10_L12P_VRN_22 i 10_L12P_VRN_23 USRICDIPT 16 FMC_HA23 P 7 M DQ2: ODIMM_DQS2 N 10
10_L12N_VRP_22 = He —reers5ay 10_L12N_VRP_23 USRIO DIEZ 16 FMC_HA23 N 7 TTEeA ODIMM_DQ: 10
10_113P_22 =2 10_L13P_23 USRIO DIPS 16 FMC_HA22_ P 7 UM DQ%s ODIMM_DQ22 10
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Suaaaaaa

)

=zlzlzlzz|z|z

MGTAVCC_1.03v

MGTAVTT_1.2v

P

P

Rl ElEEEE

7<{_EMC MGTCLK 1 N

U2Q
gg MGTAVCC_N MGTAVTT_N g§
G| MGTAVCCN MGTAVIT_N —27—
o] MGTAVCCN MGTAVITN 22—
5| MGTAVCCN MGTAVITN >
Ne] MGTAVCCN MGTAVIT_N [—:2—
MGTAVCC_N MGTAVTT_N
'R82
APT. 100
MGIAVIIRCALS S Traces to resistor must be equal length (ug366 pg. 275)
ANT
/X7 FNC MGTCLK AC 0 P__P6 MCIRREESYLS
FMC MGTCLK AC 0 NP5 | MGTREFCLKOP_ 115
;Me’ MGTREFCLKON_115
>T5 MGTREFCLK1P_115
>———> MGTREFCLK1IN_115
—g 2;(( i zi MGTRXP0_115 MGTTXPO_115 m g M 7
P L] MGTRXNO_115 MGTTXNO_115 {—=—] & 5 M 7
RN i MGTRXP1_115 MGTTXP1_115 —7—1 = M 7
TR P ke METRXN1_115 MGTTXN1_115 —#—V= 2 M 7
N ke] MGTRXP2 115 MGTTXP2_115 {—7—< M 7
SR 13| MGTRXN2 115 MGTTXN2_115 (—2—]& 5 M 7
RN e MGTRXP3_115 MGTTXP3_115 —— = M 7
= MGTRXN3_115 MGTTXN3_115 M 7
oL e ) vomerauor e
bm> MGTREFCLKON_116
w MGTREFCLK1P_116
H——2—> MGTREFCLKIN_116
-~ o 0 ==
mg; ﬂ g si % MGTRXP0_116 MGTTXPO_116 g; g GT 116 0 TX P 7
MOT 116 1 R P E3 ] METRXNO 116 MGTTXNO_116 —=—'= GT 116 0_TX. 7
>G"MFGT“ — R £47] MGTRXP1_116 MGTTXP1_116 =& — = GT_11 X_P. 7
MeT 62 RCP D5 | MCTRXNI_116 MGTTXN1_116 53— = 5 GT_116_1_TX. 7
MeT 116 RN o] MCTRXP2_116 MGTTXP2 116 —7— = GT 116 2 TX P 7
MOT 1163 R P Be | MCTRXN2 116 MGTTXN2 116 [—=—1= GT_11 X 7
>G"MFGT“ RN Be | MGTRXP3_116 MGTTXP3 116 ——p = GT_11 X_P 7
=l MGTRXN3_116 MGTTXN3_116 GT_116_3 TX. 7
NORTH MGTs
XCBVLX130T-1FF1156C
€393
1< T MGTolk o OEMC MGTCLK 0 p=C= dlea FMC MGTCLK AC 0 P
- uF
7 e MGTOLK o SEMC_MGTCLK 0 i=O= ‘)I FMC_MGTCLK AC 0 N
0.1uF
€353
7 e MGTOLK TP SEMC MGTCLK 1 p=O= |d|M FMC MGTCLK AC 1 P
FMC MGTCLK 1 N=O=  Gfuf EMC MGTCLK AC 1 N

u24T

MGTREFCLKOP_112
MGTREFCLKON_112
MGTREFCLK1P_112
MGTREFCLK1N_112

MGTRXP0_112
MGTRXNO_112
MGTRXP1_112
MGTRXN1_112
MGTRXP2_112
MGTRXN2_112
MGTRXP3_112

MGTRXN3_112

MGTREFCLKOP_113
MGTREFCLKON_113
MGTREFCLK1P_113
MGTREFCLK1N_113

MGTRXP0_113
MGTRXNO_113
MGTRXP1_113
MGTRXN1_113
MGTRXP2_113
MGTRXN2_113
MGTRXP3_113

MGTRXN3_113

MGTREFCLKOP_114.
MGTREFCLKON_114
MGTREFCLK1P_114
MGTREFCLKIN_114

GND

MGTTXPO_112
MGTTXNO_112
MGTTXP1_112
MGTTXN1_112
MGTTXP2_112
MGTTXN2_112
MGTTXP3_112
MGTTXN3_112

MGTTXPO_113
MGTTXNO_113
MGTTXP1_113
MGTTXN1_113
MGTTXP2_113
MGTTXN2_113
MGTTXP3_113
MGTTXN3_113

MGTRXPO_114 MGTTXPO_114
MGTRXNO_114 MGTTXNO_114
MGTRXP1_114 MGTTXP1_114
MGTRXN1_114 MGTTXN1_114
MGTRXP2_114 MGTTXP2_114
MGTRXN2_114 MGTTXN2_114
MGTRXP3_114 MGTTXP3_114
MGTRXN3_114 MGTTXN3_114
MGTAVCC_S MGTAVTT_S
MGTAVCC_S MGTAVTT_S
MGTAVCC_S MGTAVTT_S
MGTAVCC_S MGTAVTT_S
MGTAVCC_S MGTAVTT_S
MGTAVCC_S MGTAVTT_S
MGTAVCC_S MGTAVTT_S
MGTAVCC_S MGTAVTT_S
MGTAVCC_S MGTAVTT_S
MGTAVCC_S MGTAVTT_S
SOUTH MGTs

N4

>
=

il

>L)>
%
i3

Y1

Y2 3%
Vi
V2 3o
T1 X
12 82
PS¢
P2 3¢

AC2

XC6VLX130T-1FF1156C

Only 8 MGTs are used, all in the North half of the chip.

South MGTs are unused.

Per UG366, unused MGTs are connected as:

MGTAVCC=GND
MGTAVTT=GND
MGTREFCLKx=Float
MGTRXx=GND
MGTTXx=Float

Design:  WARP v3

Revision: vI.1

Description: FPGA Column 4 1/0

‘mango
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LVDS clocks driven by FMC module (per VITA 57.1) 5A EXTVDD_12.0v 56
5D 58 c35 E29 A1
. 12POV GND GND
LA0O_N_CC g; =TT 2 cg g FMC_LA00_CC N >4 = K26 FMC HBOO CC N GBTCLKO_M2C_P g‘; ;mg mggti g Z FMC_MGTCLK 0 P 6 12pov S3L Egg GND GND :g
LAO0_P_CC (—go——r e g EMC LAOD CC P04 HBOO_N_CC [ Se—F e o-E &5 FMC HB00 CC N 35 GBTCLKO_M2C_N FMC MGTCLK O N6 5 ca9 £3a] GND GND %
LAOIZN_CC —pi——Fm s oe p S EMC LAOT CC N 24 HBOO_P_CC (— 22—l FMC HB00 CC P 05 820 MG MGTCLK 1 P 2 3P3V =] GND GND
LAO1_P_CC —pe——nen FMC LA0T CC P04 HBO1 N (= —— e FMC_HBO1_N 5 GBTCLK1_M2C_P 2% MG MOTOLK TR S_FMC MGTCLK 1P 6 > 3P3V £20] OND GND 7%
LAO2 N —e—piE o FMC_LA02_ N 4 HBO1 P [~ T N FMC_HBO1_P 5 GBTCLK1_M2C_N FMC_MGTCLK 1 N6 ~ 3P3V 5] OND GND %2
LA02_P = FMC LA02 P 4 HBO2_N = - FMC_HB02 N 5 3P3V GND GND
10 C_LA 2 F22 C HB02 P 2 c2 MGT 116 1 TX P @) 8 A24
LAOS N & o IC_LA03, 4 HBO02 P (—E5S— e R IC_HB02 P 5 DPO_C2M_P 25 MOT 16 T T NS M 6 = 3, GND GND 55
LAOS P [—> T FMC LA03 P 4 HBO3 N o — P FMC_HBO3 5 DPO_C2M_N (—¢= MeT e TR P S M 6 T 3PavAX F15] GND GND 5%
LA04_N FMC TA FMC_LAO4. 4 HBO03 P —E e N FMC_HB03 P 5 DPO_M2C_P —&> et e T RS M 6 Fia] GND oND (225
LAO4_P A FMC_LAO4_P 4 HBO4_N | —poe—— e FMC_HBO4 5 DPO_M2C_N M 6 @) o GND GND (257
LAOS N FMC_LAO5 P EMO LAGG 4 HBO4P "E25 FMC HBOS N IC 604 P 3 A2 MGT 116 3 TX P = F21 | SNO GND 333
LAOS_P o IC_LAQ5 P 4 HBO5_N o - IC_HBO5 5 DP1_C2M_P 6 GND GND
A Z E24 HBO5 P z A23 MGT 116 3 TX N s F24 A36
LAOG N ¢ = IC_LAQS. 4 HB05_P e . IC_HBO5_P 5 DP1_C2M_N 6 GND GND
LAOG_P - FMC_LACG_P 4 HBO6_N_CC (K22 HB06 CC N2 FMc HBO0G CC N 05 DPI_M2C P 42 b e 6 21 { onp GND (A3
= C_LAOT. & L K28 __FMC_HBOG CC P+ e [A3 MGT 116 3 RX N F3 Ad
LAO7_N VG AT P IC_LAO7. 4 HBOB_P_CC (— 20— IC HBO6 CC P 5 DP1_M2C_N 6 " 50| GND GND 75
LAOT_P Eve A FMC_LAO7 P 4 HBO7 N = —— 07 P FMC_HBO7 5 26 MGT 116 2 TX P VREF_A_M2C 7= £33 ] GND GND (==
LAOBN = FMC_LA( 4 m HBO7_P s FMC_HBO7_P 5 DP2_C2M_P 116 2 TXP__ 06 VREF_B_M2C ——X GND GND
A 2 F29 HBOS A7 MGT 116 2 TX N F36 AB
LAOS P 5 C_LA C_LAOS P 4 T HBO8 N 28 FMiC_HB0s P IC_HBOS 3 DP2 C2MN =55 MGT 116 2 RX P 118 2 XN 26 J39 MC VIO B M2C F0 | SND OND "o
LAOO N 7 VG TAGS P FMC_LA 4 v HBO8_P (—oi——ErEos 5 DP2_M2CP 32 MOT 116 5 RN 116 2 RX P 06 VIO_B_M2C (= FMC VIO B M2C 5 5] GND GND 55
LA09_P VG TA FMC LA09 P 4 = HBOS N o — e P 5 DP2_M2C_N 116 2 RXN 6 VIO_B_M2C VDD 3.3 o CND GND 7
LAION ¢ = FMC_LA 4 51 HB09 P —etf—r 1% 5 A30 - . 5 c PG C: v &1 GND GND (i
LA10_P =TT 2 FMC_LA10_P 4 m HB10_N ng MG HBI0 P 5 v DP3_CoM_P A§1 MGI 1‘:2 g T§ Z MGT 116 0 TX P 26 PG_C2M F: Em«: EG Mi’g 61: GND GND 515
LAT1N o FMC LA 4 HB10_P o 5 f— DP3C2M_N MGT 116 0 TX N 06 PG_M2C GND GND
AT P @] J31 cH A10 MGT 116 0 RX_P G4 B18
LA11_P FVCTA FMC LA11 P 4 = HBI1N = — b 5 (O DPIMCP o MGT 16 0 RN S MCT 116 O RX P06 YRS o177 GND GND s
LA12N Ve A FMC_LA12_ N 4 = HB11_P = — i 5 S oraMoN MGT 116 0 RX N6 HPCS S0 GND oND 27
< AL FMGC LA EMGELa T 2E 4 HB12 N 31 FMC HBI2 P 3 A34 MGT 115 2 TX P G2z | GNP OND [mpor
S| LA13 N VG AL P FMC LA13 N 4 @) HB12_P (—E— e 5 QU DPaCaMP o MOT 15 TN S MCT 116 2 TX P26 526 ] GND GND 5%
£ gunbeaen Bl T : T ets MR Sioe  aolE
= LAl P = TA FMC_LA14_P 5 HB14 N te tele T 5 3) DP4_M2C_N MGT 115 2 RX N _ 6 P! s 10k pullup G| OND oND (2
M LATSN FMC LA15 P -1 2 HB14.P 334 Fmc H g A38 MGT 115 0 TX P 6 Gas | SND OND 7550
g T —aene e : z ey e : e
=] — FMg LA1Z P 5 HB1§7N L 5 L ng’zzc}- — 6 bveg 25 bveg 33v = gND g gND B34
aE| FMC LA17 CC - [[F34___FMC HB16 P 2 diee O RXN T T G5 o B35
VG TA =— FMC LA17 CC N 05 HB16 P e e oo 5 DP5_M2C_N 6 ¢ * ¢ * Go] GND £ OND 532
Q EMG LA FMC LA17 CC P D5 HB17_N_CC 3 YT 3 5 Ca25 Ca 407 421 c4 C404 Thio ] GND QO ono B39
2 TG LATE G FMC LA18 CC N D5 HB17_P_CC —= T 5 DP6_C2M_P 6 ATuF AT ti15 ] GND &) GND ¢
e FMC_LA18 CC P05 HB18_N e 5 5 DP6_C2M_N 6 &b &b GND GND
M~ 2 FMC LA19 N 5 HB18 P 8 = 5 DP6_M2C_P 6 H18 | onp B onp BL
FMC LA19 P 2 - [(E34___FMC H e EXTVDD_12.0v H21 lag| C1
VG TA: IC_LA19 P 5 HB1OIN —E— i 5 DP6_M2C_N 6 EMCVIO B M2G o] GND GND —&15
FMC FMO LA 3 HB19.P —F3s 3 P Lo o For | SN0 O OND 5y
MG LA FMC_LA20 P 5 HB20_N W< DP7_C2M_P 6 C426 C400 C341 —=C348 13| GND 2 GND =5
TP FMC_LAZ 5 HB20_P W DP7_C2M_N 6 _EZZML T2z ame TJ o2 T30 ] GND =) GND —&77
= S FMC LA21 P 5 HB21_N W DP7_M2C_P 6 G\D ti33 | GND GND &5
e FMC_LA: 5 HB21_P —=x DP7_M2C_N 6 GND GND
T FMC_LA22 P 5 H36 1 onp Gnp <2
2 - FMC_LA2 5 F;’:ECfH"CfCC DP8_C2M_P ﬂ:ig HSZ GND GND ggg
vy FMC LA23 P 5 . DP8_C2M_N (=X GND GND
C_H. p= - T FMC HPC P H
EMC LA: FMC_LA; 5 HAOO N CC (—Eo—EME A% S8 NFivG HADD CC N o4 DP8_M2C P (—22— over requirements 29 ano onD 28
Fi P FMC_H -
FMC LA: IR ; 0 F-CC [[Es P HAv1 GG No-TMO HAGO OO £ 4 CIRALESA] Carrier-to-Module Supplies: ] SN D [Cca
C LA P & 4 E2___FMC HAOT CC P>+ < 824 12.0v @ 1A (2 pins) 14 C33
= IC_LA25 P 5 HAO1_P_ = IC HAOT CC P 4 DP9_C2M_P —=5—X GND GND
A Z K8 C_HA( Z 825 3.3y @ 3A (4 pins) T C36
= IC_LA: 5 HA02_ N ey IC_HA( 4 DP9_C2M N (—=22X 3 5 GND GND
FMC_LA26 P 5 Hao2 p (T - FMC_HA02 P 4 DPg_M2C P B2 3. 3v Aux € 20mb (1 pin) 420 | Gnp GNp S8
FMC_LA: = - - J7 FMC_HA( = - - BS VADJ [0,3.3v] @ 4A (4 pins) J23 [¢7}
=Yy IC_LA 5 HA03_N = IC_HA 4 DP9_M2C_N GND GND
e FMC LA27 P 5 HA03 P e, FMC_HA03 P 4 426 GND GND (-S40
FMC_LA: NG B HiA04 N | & FMC HA ERIGTEA] 3 FMC_HPC_CC J5E Module-to-Carrier Supplies: 29| SN oND S5
FI AZ C LA: ) 5 HAOA_F F7 FMC_HA( P FMC_HA( ) 4 scL | _C30 FMC 12C SCL 3.3v_ VREF_B M2C @ 1mA (1 pin) J32 GND GND c8
FMC LA El : P TE7—FMC HA FMC H M C31_FMC_12C_SDA 3.3v VREF_A_M2C @ 1mA (1 pin) J35 ()
FMC LA29 P C_LAZ [TAIEL] FMC HAOS P IC_HA e VIO_B_M2C [0,VADJ] @ 1.15A (2 pins) oD oDy
< FMC LA29 P 5 HAOS P —EC < FMC_HAOS5 P 4 - ’ e 838 onp GNp (210
FMC_LA’ o 11___FMC HA H4__FMC CLKO M2C P Ja D13
FVCTA: FMC LA30 N 5 HAOB N (— e p FMC_HA06 N 4 CLKO_M2C_P (—re—pWE=ER oo e FMC CLKO M2C P4 Ji0] GND GND =
Ve A FMC_LA30_P 5 HAG P —i——ra—r FMC_HAO6_P 4 CLKO_M2C_N FMC CLKO_M2C N >4 5] GND GND (g7
= FMC_LA31 N 5 HAO7_N = FMC_HA07_N 4 [3) GND GND
c 3 A AT D
= : FMC LA31 P 5 < HAQ7_P ? e _ﬁ FMC_HAO7 P 4 & CLK1_M2C_P g§ Emg gtz m;g Z FMC CLK1 M2C P4 ng GND GND ggz
—= X FMC_LA32 N 5 fac| HA0B N —1 —= HAE P FMC_HA08 N 4 2 CLK1_M2C_N FMC_CLK1 M2C N 4 K15 ] GND GND o5
EVC A FMC_LA32 P 5 i HAOB P —7——per FMC_HA08 P 4 81 EMC CLK DI wia] OND GND 2=
MG LA P FMC_LA33 N 5 = HAOY N i FMC_HA09_N 4 3 CLK_DIR X _FMC_CLK DIR 4 o] GND GND 52
FMC LA33 P 5 < HAQ9_P Yo FMC_HA09 P 4 7 R102 GND GND
TR oo m HATO N [—d__EMC HA10 N FMC_HA10 N " 2 clko BIDIR p & SAME CLK FMG CM P ("SAWP GLK FIG Gam P> 15 Q102 K2 oD N 23
HPeS 9) HA10_P FMC A FMC_HA10_P 4 O CLK2_BIDIR_N SAMP_CLK_FMC_C2M_N> 15 o] OND GND 5%
et HAT1_N MG TATT P FMC_HA11_N 4 2 12 RE CLK FMC CoM P 5] OND GND 5>
= HA11_P VG TIA FMC HA11 P 4 O CLK3 BIDR P S RiE G RF_CLK FMC C2M P 15 30| GND GND —27
HA12N = o FMC_HA' 4 CLK3_BIDIR_N RF_CLK FMC C2M N> 15 GND GND
HATZ P Fi &) GND K33 E11
9 Hatzp EMC H Chaz B : =) D29 FMC TCK wae | NP OND —F1g
HA13N e FMC_HA 4 TCK [ IC_TCK 28 GND GND
D HA13 P ENCIEATSIE] 4 ag| Toi | _D30_FMC TDI FMCTol 5§ DVDD_25v K39 | oo onD —EIZ
[ o FMC_HA’ = D31_FMC TDO 8 K6 E20
HA14_N SRR IC_HA 4 &) 0 533 Fve TS IC TDO 08 o] GND GND 57
HA14_P e FMC_HAT14 P 4 S ™S g IC_TMS )8 Rio1 GND GND 55
HAT5_N MG HA1S P FMC_HA 4 = TRST_L —X 7 GND
HA15_P VG TiA FMC_HA15_P 4 B840 FMC_HPC_CC
LI FMC_HA16_P EMCEEA 4 RESO o EMC_PRSNT_M2C -
HA16_P MG HATT CC NS _FMC_HA16 P 4 PRSNT_M2C_L FMC_PRSNT M2C >3
HA17_N_CC FMC HATT GG S FMC_HAT7 CC N >4 ca
HA17_P_CC MG TATEN FMC_HA17 CC P 4 GO 2 &b
HA18_N VG TAIE P FMC_HA' 4 GA1
[ c FMC_HA18 P
CRIR (P 20 FMC_HA' EMGRLA 4 FMC_HPC_CC
HAI9N "FloFmC HAto P C_HA 4 DVDD 2.5v
HA19 P —ie— e FMC_HA19_P 4 g
HA20 N —Fro—ieo s FMC_HA: 4
Haz0 P £ EMC H FMC_HA20 P 4 Q R214
HA21_N Efg s _Ag: 5 FMC_HA; 4 412 OV
HA21 P — oy FMC_HA21_P 4
HAZ2 N = — FMC_HA: 4
HA22 P 1= T A%s FMC_HA22 P 4 L 2502
HAZ3 N (2 — e FMC_HA23 N 4 4<_FMC_12C_SCL 25v Lesz 11
HA23_P FMC_HA23 P 4
FMC_HPC_CC Design:  WARP v3
Revision: vI.I
4 NG 12C SDA 25> EMC 12C QA 25v Description: FMC HPC Connector N |ango
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Two JTAG Headers:
FPGA Only (2.5v VREF)
CPLD /FMC Slot (3.3v VREF)

DVDD_3.3v DVDD_3.3v
1 s o DVDD 33v DVDD 25v Us1B
VDD cs# [L—SDCSn CPLD 5D Con veeior -2 5 vecioz o ffA—CELD LEDG C427 T=C434 =C430 ==C436
Gk | B_spclK CPLD SD CLK Vooior 3£ 9 | vooios 110 l—2—CPLD LEDR 0 1uF
16 sDPO 0 |\ MoS| | 2D MOST CPLD_SD_MOSI SPI_FLASH_MOSI vooior |51 ol
DPe 81 \boy MiSo | L__SD_MISO SN CPLD_SD_MISO SPI_FLASH CLK ol ) DVDD_1.8v GND
114 GND SPI_FLASH CS o o 3 DVDD_2.5v
4 VREF SW_PROT :; gg gv"x ;’;‘T’T - 110 o 2 C431 ==Ca35 h
{10 __SD SW DE —22 A 0.1uF
3| SND 4 FPGA TMS - SW_DET CDRST is dedicated reset for clk div 12 E80 ® { o420 o
GND  TMS A TS » 2 —=—fo, acki 10 —— 01| -
5 6 FPGA _TCK 4 4 12 M[2:0]=[1 1 1] => Slave Serial GND
GND  TCK PGA TCK 02 SW_GND 1/0, CDRST 10, GTS1 f— ol Z
7 8 FPGA TDO 4 13 CPLD OSCCLK M[2:0]=[0 0 1] => Master SPI GND
i oo DO =i oA To! FPGA TDO 2 5 SW_GND —F R /0, GCK2 110, GT
GND oI PGA_TDI 2 GND  SW_GND &= /0, DGE 10, GTS3 f—=—
11 6 15 GND CPLD SEL
5] NP 12 CRORSWECHD CPLD_SEL 9 VO, CTS2 05— FpGA SPICONFIG MOSI
GND  NC12 53— SD Siot &b Chloeer 110 10, GSR - P—— e E S NEla Fos S FPGA SPICONFIG_MOSI 4
NC14 A< b SR 110 o o FPGA_SPICONFIG FCS )4
GND CPLD SEL - 9% PGA DONE
el ) o 2 FPGA DONE 2
GND  CONNI4_ITAG v %5 PGA_INI
—=fo 10— ——FE oA PRGOS FPGA INIT 02
p10:TDI is OUTPUT from JTAG header (Cable->Board) DVDD 3.3 ——q0 4 e} 93 FPGA PROG )2
PBTDO is INPUT to JTAG header! (Board->Cable) ‘2 i chLD oscal —3% N < [ e
vee our (-2—CPLD OSCCLK — R0 R o LD GPIOS 515 GPios »4
1 en —=fo ¥ ot CELD GRIO10 2~ChipGpiotos 4
DVDD_3.3v o SD_SW_PROT o 7 ol CPLD GPIOZ ~Sc:5nion S4
% GND —=f0 < o
GND osc o §° = o
—Ho 10
—fjo o
17
2 9 o DVDD 2.5v
—23 R0 o
1 oo DVDD_33v —56 Mo )
3] ono Tms 4 JTAG3.3 HDR_TMS sw2 e o
5 6 JTAG3.3 HDR_TCK. 1 =8 CPLD_SELO R236
GND  TCK == —22 Ho o R239 33
7 8 JTAG3.3 HDR TDO 2 7 CPLD SEL1 FPGA DIN NM - 100
GND  TDO == —3 o o FPGA DIN )2
9 10 JTAG3.3 HDR_TDI sl [6 CPLD SEL2
1] SND ™ 4 5 CPLD_SEL3 SD_P9 50 V0 o I ON FPGA CCLK
5] OND 1 == = o= 110 [} N FPGA CCLK »2
GND  NC12 ﬁ [ = TGS [lle] e} = = CPLD_GPIO8 >4 —
NGt ——x Swore-4 0 S0 oLk 110 10 S0 or CPLD_GPIO7 04 - 100
GND  CONNI4_ITAG 474k Y4 Tk A.TK CPLD D MISO b o CPLD GPlos _o-CPLD GPIO6 D4
110 o Sl orio CPLD GPIO5 04
) o = 2 CPLD_GPIOD 04
— ) o — CPLD_GPIO1 04
DVDD 3.3v i PLD GPi s GND
T Us6 GND xcac128 i CPLD_GPIO EEITIETE 4
=Lcino L2 fyee
01uF DVDD_3.3v XC2c128
JTAG33 HDR TDI 2 18 JTAG3.3 HDR TDI BUF CPLD PB
GND 3 :; K :; 17 [
JTAG33 HDR TCK 4 16__CPLD TCK PBs
5 ﬁ g 53 e FMC TCK »7
R254 DVDD_3.3v
4.7k
JTAG33 HDR wsI 6 5= 78 }g g;LCDT'%s e
A5 L Y6 EMC TS 7 CPLD TMS 47 5 DVDD 1.8
v
A7 > v7 ™S VAUX
11 CPLD TCK 48
A8 > v8 > TCK
GND CPLD_TDO 85 150 veoINT 28
oND OEt# 1 JTAGE3 HDR TDIBUF 45 | 15°  yegint |-5L
oe2# (12
DVDD_2.5v 100 | oo onD |82
SNTALVS4TA GND 84 31
A, GND GND
o7 751 oo oo |28
2 CPLD_LEDG 69 | g onp |21
R235 0
CPLD TDO EMC TDI TS GND  xcacizs GND
3 LED (R)
R240 0
JTAG3.3 HDR TDO EMC TDO, s Toe Sy | HOR2: DVDD_3.3v
‘Short to bypass FMC JTAG
DVDD_3.3v R24§ R248
4.7 4.7k
JTAG Header T 2
vee
Lo 3w WHVPP ?
0.1uF —— NC HOLD#
& T e ol |16 SPLELASHOLKC
e ostt L—SPLELASH CS __
a2 1 ¢ D (15 SPIFLASH MOSI__
+_ NG Q |-8SPLFLASH MISO__
<o Ne
GND
L
GND M25P128

Design: ~ WARP v3

Revision: vl.1
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ETHMAG_AVDD_1.8v
ETH_AVDD_1.8v U208
PO_PD 23 g: g:t ';? Eg ETH_PHY_PO_PD 5 5 ETH_PHY_PO_INT L : - ‘Fs‘; oK ;g PO_INT 2 ETH PO Ml P EC= 4 12
P1_PD iy COMA ETH PHY P1 PD 05 5¢_ETH PHY PO RX CLK PV PO R CTRL 1] PO_RX_CLK PO_MDIP[0] =5 ST PO MBI 5 TDo+
COMA 5 ETH ORIV RESETT ETH PHY COMA 05 5C_ETH PHY_PO_RX_CTRL PV PO RXDG 700 ] PO_RX_CTRL PO_MDIN[0] TDO-
RESET ETH_PHY_RESETn »5 5¢_ETH_PHY_PO_RXD! = 2132 PO_RXD[0] -~
5 ETH_PHY_PO_RXD HPHY PO RXD1 99 { py rypyy) PO_MDIP[1] 2L -+ 3 o1+
5 @IHIERERONGXD] H_PHY PO RXD: 97 [pser 2 32 ETH PO MDI N 6
PHY. H_PHY_PO_RXD: 96 _RXDI2] PO_MDIN[1] o1 ETHMAG_AVDD_1.8v
CONFIG[0] By 5 ETH_PHY_PO_RXD: PO_RXDI3] 3 ETH PO MDR2 P O= 4 -
CONFIG[1] = o PO_MDIP[2] TD2+
ETH_DYDD._1.2¢ CONFIG[2] = : 5<_ETH_PHY_PO_TX_CLK = : = C#';L gl PO_TX_CLK PO_MDINE2] —2% L S o2 Cag2
H il 0.1uF.
CONFIG[3] iy 5<¢_ETH_PHY_PO_TX_CTRL PV PO O 93] PO_TX_CTRL % ETH PO MDI P == , ul
CONFIGH] —5 iy 5¢_ETH PHY_PO_TXDO PV R 95| PO_TXD[0] PO_MDIP[3] —2 ST PO MBI £ TD3+ &b
CONFIG[S] 5¢_ETH PHY_PO_TXD1 PHY PO X0 50— PO_TXD[1] PO_MDIN(3] TD3-
50 5¢_ETH_PHY_PO_TXD2 TR 59| PO_TXDE2]
NORMAL ——x 5 H_PHY_PX 3 PO_TXD[3] 9 "
8 o] VCC  SHLD1 —
N Tiﬁi’[’j 57 ETH XTAL1 Po_LED(D) |12 ETH PO LEDO ED _EiR
DVDD_2.5v y Az &8 ETH XTAL2 s @S HIAETIEG g: »;:; su mg:: ;:7 PO_MDC PO_LEDI1] 115 ?: Eu '[Eg; HFJT1-1G01
VDDO 5 ETH PHY_PO_MDIO A PO_MDIO Po_LED2] 2 g
T | Vooo ReET |80 ETH PHY RSET 5 5 FB14
PHY 0 FB_0603 220
) ! g; VBDOR L) :? o) H_PHY P1 INT v 11
. VDDOR TDO —2—x 5 ETH PHY P1_INT S P1_INT =
VREF=VDDOR for LVEMOS 1/0 88 VREeF ok B 5¢_ETH PHY_P1_RX_CLK e LR G P1TRX_CLK P1_MDIP(0] |22 T 1 o0+
Tl X 5¢_ETH_PHY_P1_RX_CTRL P1_RX_CTRL P1_MDIN[0] TDO-
49 1 vss TRsT (62— ETH PHY TRST 5 ETH_PHY_P1_RXDO — P1_RXD| GND
101 5 H_PHY P1 RXD _RXDI0] 44 ETH P1 MDI1 P _C= 3
VSS_PAD 52 ETH PHY HSDACN ETH PHY_P1_RXD1 PV PTRYD: P1_RXD[1] P1_MDIP[1] > TP MDIT = o1+
HSDACN 2 i——FreorTieDACP 5C_ETH PHY_P1_RXD2 P PT R P1_RXD[2] P1_MDIN[1] TD1-
HSDACP 5 _ETH_PHY_P1_RXD3 P1_RXD[3] -~
GND 26 | 1orpr =2 P1MDIP2) 22 ETH P1 MDI2 P 3
X5 H PHY P .}
251 Nezs NOBLINK % 5 ETH PHY P1 TX CLK - : = C#’;L — P1_TX_CLK P1_MDIN[Z —21 e 5 To2- ETHMAG_QVDD_1.8v
cTL_POL X Rios 5SS ETH PHY P1 TX CTRL AT — ~— P1_TX_CTRL 3 ETH p1 MDI3 p <= ,
e a0 SSETH PHY P1_TXDO AR P1_TXD[0] P1_MDIP[3] =32 e MO £ TD3+ carr
5<¢_ETH_PHY_P1_TXD1 PRV P = P1_TXD[1] P1_MDIN[3] TD3- 0.1uF
5C_ETH PHY_P1 TXD2 A 22— P1_TXD[2] D
5¢_ETH_PHY P1_TXD3 i D 87 p1TTXDR) B " ¢
&b 5] VCC  SHLD1 —7
GND  SHLD2
P1_LED) |12 ETH P1 LEDO
5¢_ETH_PHY P1_NDIO Sl ey £ o % p1woc P1_LED[1] (e S bl HRJ11-1601
(ETH PHY PI MDC >
DVDD 25v SEETH PHY_P1_MDC P1_MDIO P1_LED[2] cat
ETH_PHY CONFIGO R0 . . 8BE1121R FB_0603_220
config Pin values: DVDD_2.5v
ETH PHY CONFIG2 o %7, O ETH P1 LEDO GND = 0l
LED[0] = O1
R94 NM-0 LED[1] 10
VDDO 11 GND
config Pin Mapping: ETH_PHY PO MDIO
ETH PHY CONFIG1 R92_ 0 0: PHYADDR[2:1] ETH PHY P1_MDIO
1: PHYADDR[3:4] ETH PHY PO _INT
ETH PHY CONFIG3 5%, Q 2: {P1_PHYADDR[0] PO_PHYADDR[0]} ETH_PHY P1_INT
3: {RGMII_TX_DLY RGMII_RX_DLY}
ETH PHY CONFIG4 R% 0 4: {1/2_MDIO ENA_CROSSOVER}
5: {DIS_SLEEP PDOWN}
ETH PHY conFigs o R1% O ETH P1 LED1 configuration:
0 = VDDO  (PHYADDR[2:1]={1 1})
RI01NM -0 | 1 = GND CPHYADDR[4:3 [)3) ETH_DVDD_1.2v
2 = LED[0] (P1_PHYADDR[0]=0; PO_PHYADDR[0]=1) DVDD_18v o ETH_AVDD_1.8v
3 = vDDO = (RGMII_TX_DLY=1; RGMII_RX_DLY=1) i SN SRUSVIS SRUSVINS SEUINIR SR Sy
>~ - =—=C442 C458 C461 C464 C463 C449 C445 C459
4 = GND DIO; ENA_CROSSOVER=0) PR W D W M W D W D W S W 1= I 11 FB_0603_220 Cla1 ==C140
5 = LED[1] (DIS_SLEEP=1; PDOWN=0) e -|:,_{ff T tonk
GND
ETH_AVDD_1.8v
L L L L L L L L DVDD_1.8v ETHMAG_AVDD_1.8v
=—=C467 C143 C465 C462 C466 C469 C468 C139 -
o2 RS S T oue T ome Tose T ote J o Loie T o A
X X FB_0603_220
ETH PO LEDO R327 2 1 ETH P1 LEDO R329 2 1 - -Eu,_?%a T
26 LED (R) 226 LED (R) GND
X1
D&: 035 DVDD_2.5v ETH XTAL1 | |_ETH XTAL2
H 5323 N P b > R ovess oy vopyun ° ' b
ETH PO LED1 ETH P1 LED1 1 a7 e cars cans cass 18pF 254Hz TopF
En.mJn.mJn.mﬂ 0.1uF
286 LED R) 28 LED (R) GND
GND
A o5 M
ETH_P0_LED2 B2 1 2 ETH P1_LED2 32 1 2
10 10
LED (G) LED (G)
Target I 15mA
Red LED  vf@l5mA 1.9v
Green LED vf@l5ma 2.1v
PHY LED pins V(aﬂli‘)mA 0.27 Design: _ WARP v3
(per IBIS model TTLBIDI12_LEDO_V25) Revision: vI.1
L m— mango
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1 2 3 4 5 6
SODIMM wired to support A[15:0], ODT[1:0], CS_n[1:0]; up to 8GB dual rank
Micron Pins S[1:0]# == MIG Pins CS_n[1:0] VTTVREF
JAA 126
o VREFCA
5¢_SODIMM ADDRO LML ADE B o pQo = Lo ODIMM DQ0_p 4 VREFDQ
5¢_SODIMM_ADDRT M A 9 A oot L ODIMM D104 .
jp-a SODIMM_ADDR2 96| oo 18 Q RIS 4 Near VIN  Near VLDOIN  Near VOUT Near REFOUT
2 SOBIMV ADORS SODIUL_ADDRS 95 ] A2 oy Iz oD g e JLTTODR 0754 DVDD 33v  DVDD_1.5v VTTDDR 0.75v VTTVREF
5¢_SODIMM_ADDR4 2 oS At DQ4 2 B ODIMM_DQ4 4 vt 2o
5 0D ADDRS 0 A_ R6 A5 DQ5 Q 0D DQ! 4 Vit C378 C3t C387 C3t C385 C379
5<¢_SODIMM_ADDR6 DOR? A6 DQ6 o ODIMM DQ6 4 4TuF 10uF 10uF 01uF
5¢_SODIMM_ADDR? L A7 pa7 ODIMM_DQ7_o 4
5¢_SODIMM_ADDRS 2 ADDRS A8 Da8 2 ol Q804 GND GND GND GND
5¢_SODIMM_ADDRY 3 o o2 A9 DQg S ODIMM DQo_o4
5¢_SODIMM_ADDR1 — — A10AP  DQ10 o S ODIMM DQ10_p 4
5¢_SODIMM_ADDR1 11 patt L o ODIMM_DQ11 o4
5¢_SODIMM_ADDRT. 2 23 A12BC  DQ12 & ol Q12 o4
5¢_SODIMM_ADDR1 A13 DQ13 ODIMM DQ13 o4
jp-— 0 A o q TTIDEES 4 DVDD_33v o 22 , \TORR 0TS
5{_SODIMM_ADDR1 A5 Dpats ODIMM_DQ15 o 4 VIN vour -2 VTTVREF
SODIMM_BAO 109 pae Q o Q16 _p 4 R21502K o VOUT_SENSE 5
SODIVIM BAQ SO oA oo BAO D17 5 ODIMM DQ17 o4 PGOOD Rerour 6 T VDD 33¢
SODIMM BA1 SOOI eAs 2o BAT DQ18 o ODIMM DQ18_p 4 .
SODIMM_BA2 BA2 pate = ODIMM_DQ19 o4 VLDOIN EN
DQ20 ODIMM_DQ20 o 4
5¢_SODIMM CKO N oD KON 1% ckon D@21 a2 ODIMM DQ21 o 4 REFIN o
5¢_SODIMM _CK0_P SO CkT—jor] CKop  Da22 s ODIMM Da22 o4 GND
5{_SODIMM_CK1_P e ——oa— CKin  DQ23 o ODIMM_DQ23 o4 GNDPAD PGND q
5¢_SODIMM_CK1_N B CRES % ckip  DQ2¢ o oot ODIMM_DQ24 o 4 GNDPAD &b
5¢_SODIMM CKEQ SRV L+ cKkEo  DQ2s (o o ODIMM DQ25_o 4 GNDPAD
5¢_SODIMM CKE1 CKE1  DQ26 (—o¢ oy ODIMM Da26_p 4 GNDPAD
- baz7 2 o ODIMM_DQ27 0 4 GNDPAD
4¢_SODIMM_DQS0 N = DOSOn  DQ28 ODIMM_DQ28 o 4 L
4<_SODIMM DQS0 P T h Dasoy  DG29 (5 o ODIMM DQ29 o 4 GND TPS51200
4¢_SODIMM DQS1 N SIS Dastn A3 5 ot ODIMM DQ30_p 4
4{_SODIMM DQS1_P. S eBacy bostp DA 2 o ODIMM_DQ3t o4
4¢ _SODIMM_DQsS2 N SODIMM DQS2 P bas2n - DQ32 =5 Q33 ODIMM_DQa2 ) 4 VOUT_SENSE should be connected
4<_SODIMM DQS2 P DOS2p  DQ33 ODIMM DQ33 o 4 _SER
ODIMM DQS3 141 Qs o the positive terminal of the output
4¢_SODIMM DQs3 = DOS3n  DQ34 ODIMM Da34 o4 capac ; o i
pp-o SODIMM DQS3 4| Dassp  Dass |14 SO Qs NI 4 DVDD_33v capacitorts) s a sepaat rae iom
4<_SODIMM_DQS4 0 x gz T gg DQS4n  DQ36 == gg? ODIMM_DQ36_p 4 vopspD 1927 the high current path from VC
4¢_SODIMM_DQs4_P. oI Dase N —iss] DAsé DA 2L o ODIMM_DQ37 o 4
5¢_SODIMM DQS5 OOl Das—p—isy] DAssn  DQ3s o0 e ODIMM DQ38 o 4
5¢_SODIMM_DQS5 P DM Dose N fes] DAsse  Das9 & S ODIMM DQ39_p 4
5¢_SODIMM_DQs6 oM Dase P —{31] DAsén  DQ4o 2. o ODIMM_DQ40 o 5
5 s0 ase_P M BDas N ise] DAsep  DQd1 2 S ol Q41 s
5¢_SODIMM DQS? D19 pastn Das2 ODIMM DQ42 o 5
ODIMM DQS7 P___188 Q
5¢_SODIMM DQS7_P DOS7p  DQ43 & S ODIMM DQ43 o §
DQ44 22 ODIMM_DQ#4 o 5
5¢_SODIMM_CAS N S N—12 cas DQ45 22 2 ol Q45 s
5{_SODIMM RAS N RAS DQ46 o > ODIMM DQ46 o 5
DQ47 L ODIMM_DQ47 0 5
5 SODIMM_WE N s 113 1 we pads 82 — ODIMM_DQ48 o 5
Dadty (G2 — Ol Q49 05
5< SODIMM RESET N_—SCOMM RESETN 30 | peser o paso —2> t ODIMM DQ50 o 5
Q51
34-S00Ik_oDTo SODIMM_ODT1 20 ] 10 D1 6o as2 QOIMM DAST 0 3 DDR3_SODINM
5{_SODIMM_0DT1 ODT1  DQ52 (ot SODIMM ODIMM_Das2 o 5 -
P T — ol Q53 'S
5_SODIMM EVENT SODIMM EVENT 198 | event  past (—ot ODIMM DQs4 o 5
DQs5 £ ODIMM DQss o §
SODIMM CSON 114 181
SODIMM _CSO0_N S0 DS (ol — ODIMM_DQs6 o 5
bvop 3 30-SODIMM_C50 N SODIMM CSTN 121 ] g3 bagy 183 ¢ DVDD 33 DVDD_15v
T 197 191 SODIMM DQ58
S0 DQs8 ODIMM DQs8 o 5
It 201 sa1 DQsy (123 SODIMM_DASO ODIMM DQ59 > 5
SODINM_SCL 202 180 R232 QR233 R229
SODIMM SDA 200 SCL DA60. 57 ODIMM_DQ60 0 3 sz Qark atk
—SCDIMM SDA_ 200 § spp Dae1 o2 ODIMM_DQ61 o 5
125 DQe2 (22000362 ODIMM DQ62 o 5
52 TEST DQ63 ~ ODIMM DQ63 ) 5
2—=2— NC122 oD
511 nerr DMO 5 ODIMM DMO0__» 4 R
D SODIMM _SDA
M1 2 ODIMM DM1 o4 T
DM2 ODIMM DI 4
oM3 oD ODIMM DI 4
DMq | 138 SODIMM DI oM D M SODIMM RESET N VTTDDR 0.75v
ows 28— P ODIMM_D 3 SODIMM_CKEQ = T T
DM6 187 y=r=y 0D DI 5 SODIMM CKE1 CA( C41] C41; C41. C41, C41; Ca1. C41l C417 C3! C3! C3! C3: C373
DM7 0D DM7_ )5 0.9uF
GND
DDR3_SODIMM
VITVREF  VTTDDR 0.75v
306 DVDD _1.5v J_C'MG _LC3 C3! C3: C3 C3 C3f C3: C3: C3f C3f C: C3: C332 _LC344
L 1onF 10uF
DVDD_1.5v
T
J_CJEJFCB#CM#C3#Czﬂ%Cf{?#Cﬂ#Cl#cﬁ#CJ#CSAE{:CSEJFCJA#CJ#CB#Cf{#CJE#C!?ﬁ _LCZ{Sﬁ
30 El 01E) 01EY 0 IEL 010E) 01EY 01EY 010Ed 010EE 01uFY 0 1uEd 010ER 01EY 01uEQ 010Eh 010EE 01WEL 01uE T ouF
L
GND
L cizr=cami=carr—csm=camrl=csto [R):jif::;n ?XAIRP v3
0.1uF -
Description: DDR3 SO-DIMM I Iango
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GND  mAx2829
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1 2 3 4 5 6
u43 s AD1_AUXRXVDD. RFVCC1 2.9v DVDD_2.5v
AD1_DRVDD e MG 24 RF:; AZDDEZL:FFILT 26 aro [ u , gre
2 ——=C274 J—CZ75
| DRvDD AUXADCRER e T 820pF G8nF Y Yo Yoo Lo |__| 2| Vooe VOOR 1~
AD1_CLKTXVDD TXVDD. ReFio |83 1L Consdier another cap (1/pi Vstp 1.0nF 0.1uF 0.1uF GND  O1uF DR -2 0.1uFGND
__| TxvDD o clietur Vs2p
AD1_AUXRXVDD 5| g;’;gsv RERY R156 10K 1 i SauE VEH N RF1 RYBBI T p o= A A—REL RXBBI p=C= F1 XC F1_XCVR B7 FPGA RIS AR 3
= GND veowt N 5 Lol L oo CVR B6 FPGA 3
—| AUX33V A et = = P
RXA GND d F B
22| ovop1s  Rxoml (—O——RELRXADC QML vocM2  IN2p gt XE8] £ T CVR B5 FPGA 3
— A—RELRXBBQ A= Fp
] oy e (13 REURXEBIAME D RE1 G e p o 18 | ourtp oty FLx FLXCVR B FRSA i oun b rooa 53
12 RF1_RXBBLAMP p_  RF1 RXBBI AMP i 19 D P F F1_XCVR B2 FPGA = =
~— RX18V RXIN A7 ouTin FBn = = CVR B2 FPGA 3
3 RF1_RXBBQ AMP p  Rigl RXBBQ AMH| p 12 F B1 FPGA g
=— RX18VF RXQP e ouT2p FB2p = — CVR B1_FPGA 3
2631—C: cosal_casa RXQN 4 RF1_RXBBQ AMP 0 RAT RXBRQ AMFn 13 (BTl RXHP_FPGA et e
0.AUFL0.1uFL0AuFL 0.1uF] 0.1uF 33
N, RFAD; DSRF\,/‘DES LDO_EN s mces. g; VStn PO —oo
o <
g RHF;DA'QP‘SPS'C(Eﬁ RF SPI_SCLK 22[; CLKn |58 15 ﬁ;” BD2E BBVDD 3.3v AAD9963 Power Supply Filtering
RE: SPI_SDIO 16 " 25 F83 AD1 AUXRXVD),
3CRFLAD_SPLSDIO )R8 Rest SDIo CLKP Vs PAD
c229 Co4 c77
3¢__RF1_AD RESET RESET_n RETZAD gti I :i b ADAITZ &b FB_0603 220 c2s0 ==C229 o0 =57 g
3¢ RFTAD TXGIK >—RELAD TXCLK 37 1wk __,\ : DIR=1for A->B GND
3¢ RETAB TRXIQ S—RELAD TRXIQ 35 Trvia Txip |85 RF1_TXBBI BBVDD 3.3 GND
—° TXIN |68 RF1_TXBBI n FB4 AD1 SLKTXVDQ RFVCC1 2.9v DVDD_2.5v
RF1_AD_TRXD( 62 RF1_TXCML i L L L L c211 udo c212
3 _J 231 C244 C84 C79 c78
Jo LA ;;igf RF1_AD_TRXD’ ;gég? Tﬁgg:; 60 RF1_TXBBQ p 80603220 == TTour 0 T 04uF T 0AuF 25 [ cos voon L
3 RF1_AD TRXDZ RF- RXD: TRXD2 B 59 RF1_TXBBQ n 24 1
QN 0.1uF vees 0.1ul
3 RF1_AD_TRXD: DVDD_2.5v GND GND 2 FGND
RF1_AD TRXD3 i35 TRuD TRXD3 6 D1 DIR =
PRVDD
3¢__RF1_AD TRXD4 TRXD4
RF1_AD_TRXD R66 i —L_coos 283 ——c203 ——c273
3¢ RF1_AD TRXDS >—pr =0 TRXDS rio L LREse FB_0603 220 =298 ==C204 oS =028 —=C2rs F1 XCUR SHON 21 -
3¢ RFT_AD TRXD6 >3 A0 TRYD TRXD6 ook o T E— - u < ! 1 XGUR RXEN 20°] B! At = RF1_XCVR_SHDN_FPGA 3
3¢ RFT AD TRXD7 >0 TRYD TRXD7 &b FrXCVR Cs o] B2 A2 L RF1_XCVR RXENA FPGA 23
3¢ RF1AD TRXD8 »—peAoTrRyD TRXD8 7 = so s ] B3 A3 s RF1_XCVR CS FPGA 3
3¢__RF1_AD_TRXDO >—pr Y] TRXD9 AUXIO2 2 SR 7] B A4 —= RF1_XCVR_SCLK FPGA 3
3CRF1_AD TRXD10 _>—Re A0 TRXDA1 TRXD10 AUXIO3 6 B5 A5 RF1_XCVR_DIN_FPGA 3
3<_RF1_AD TRXD11 TRXD11 7 e 86 A8
3¢ RFIAD TRXGIK >—REL-AD TRXCLK 36 | TRxOLK l;\:é(“g}l in u3? RFVCC1 2.9v RF1_XCVR TXEN 14 g; 2; 0 RFT XCVR TXENA FP! 3
3 RF1_AD_Txiq —RE1AD TXIQ 36 1xia pacize 8 IN1 ourt 2 * +
IN1 outt [ cienon cia =072
3¢ RF1_AD TX00 —r1-£0 X0 XDO SHON1# | [
3 RF1_AD_TXD: o D1 BYP1 R130 309K fe)
3 RF1_AD_TXD: = D2 N2
3 RF1_AD_TXD: RFTAD XD D3 IN2 ADJ1
3 RF1_AD_TXD: = xD4 SHDN2#
GND
3 RF1_AD_TXD5 o—RE1-AD_TXD TXD5 DGND (2 ourz [ RFVeoLZOLVCO
3 RF1_AD_TXDI QE 2 TXD6 DGND g‘ 24 ne our2 L - RE1 XCVR LD RMB205k  pei yovm LD FPGA
3 RF1_Al RF1AD TXD: TXD7 RXGND — 8 C*IQIU'UHF C189 RF1 XCVR LD FPGA) 3
3 RF1_AD_TXD! 5 TXD8 RXGND GND BYP2 {'WF . R145 102k
3 RF1_AD TXD! SE Al . DO TXGND 7; GNDPAD . 1 o 1<100uA, Divide to 2.5v
3<_RF1_AD_TXD1 o g TXD10 GNDPAD ADJ2 R135 300K &b
3<_RF1_AD_TXD1 ™11 &b 020 _m
RFVCC1 2.9v AD9963 PAIVCC 3.3v
C40 C50 C188 cat C167 Cil c10 ue
TTCi0nF 3 10nF ] 1onF —J10nFRFVCC1 2.9v18 Tios Iumi‘r TouF 14 [ ee 26
— VCC_RXINA  RxgBlp |-SRFLRXBBlp &b T vee 56 R118 NM
cag C200 C210 Ca4 VCC TXRF RXBBI n w .
100 10nF 10nF 10nF = " [T44RF1 RXBBQ p RF1PA2 EN 1 13 us
] VCC_TXBFLT ~ RXBBQ_p ' 13 RF1_PAZ_EN PAON_2G DET_2G R120 NM - 10K
—t—t— VCC_TXMXR  RxBBQn —3RELRXBBQ 0 One cap per MAX2829 power pin 13 RF1_PAS EN ORF1PAS EN 5| PAON 5G DET_5G GND vi [RELSWCTL Rerswerin > 13
Clo7 —L=C187 —=C45 VCC_REF oo — e vz RELSWCILZ JRet sweTiz o
00 00 10nF VCC_DIG TXBBI_p % ” i BAL UNBAL ——RF1TXRFL 50 ” 2 | RFIN.2G  RFOUT 26 —2 “ L tF com 2 “ 4 | rr2 4
[ 17 RF1 TXBBI p
GND Vvee_cP TXBBIN ™ 5"RF1 TXBBA n 68pF 2 o BAL 2 C21 6.80F 3 9 c4 | 8! HF 6 c3 68pF 6 RFC —|
VCC_RXBUF  TXBBQ_P o Re Txboq o s GND —£ RFIN.5G  RFOUT_5G GND RF1 o
VCC_RXBFLT ~ TXBBQ_n (— - —XCEdD P %0 | ne GND 20 6.80F 4 o 6.8pF GND GND GND
xggfxl’;m 17 2.4GHz Balun 10 gmg onp 1 2450DP15D5400 ONDEAD)
RFVCC1_2.9v_VCO VCELVCO TXRFL n |12 RE1TTXRFL 0 6.8pF GND 6 1 GND aND 2 SKY13370 GND
2 TXRFL 5 | L1 RET TXRFL ca3 ute 4] anp SNDPAD | GND GND
C209-=C203 B1 - 3 {gAL uNpAL —RELTXRFH 50 IN out
10nF T 1.0uF __RF1_XC o TXREH n - RE1 TXRFH n T 4] par an oo AWL6951
Fi XC! — [[8 RF1 TXRFH p Ui 2 1
&b = B3 TXRFH_p A GND D
i B4 120F X—= NC GND
: o :(55 5GHz Balun GND
T B7
= SHDN L3 36nH 25 6.89F e— =
F1XC N RF1_RX_RFL AARX ” RF1_RX_RFL 50 &F o ; ” Z ey :
= TXENA —ca GND GND c8 6.8pF
C! RXHP 1.0pF Pl
F1 XC! 2450BP15B100.
= SCLK &b
= DIN 4 b
& cs RXRFL
= €30 0.5pF
Lo 6 RF1_RX_RFH 1| AAZY  RF1RX RFH 50
2 RXRFH 1t
VREF 4
_I_—37 BYPASS 026 2.0nH
cio RBIAS Rss| (—4QRFLRSSI RF1Rssl »13 | °%F
NM - 10nF Ro
1k Rrosc (—20RELRE CLK (TRFTRF CIK > 1550,
C54 330pF
g GND TUNE |36 RF1PLL TUNE I
24 g:g e C6210nF
R25 360
GND 32 | onD cpouT |33 RF1 PLL CPOUT
34 VY
GND
35 | GND Ifl
51| GnD PABIAS 14 17 R Design:  WARP v3
Gi " Cs5 330pF e Revision: vI.1
GNDPAD GND Description: RF Interface 1 N Iango
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GND  mAx2829

a4
AD2_ DRVDD 54 RF2 AD DLLFILT o R1O 206 pOZAURXDD
DRVOD  DLLFLT [ RFVCC2 2.9v DVDD
2| DRVDD AUXADCREF —cﬂm" Lo~ Lcare v D 2.5
— 820pF c191
AD2_CLKTXVDD DRYDD 63 Il P o6 —Lc236 ——cazs ——caz6 —L—ca35 23 1 |
TXVDD REFIO 1.00F I 1.0nF ~J01uF T 0.10F VCCB  VCCA
— TXVDD Cddoror Vvsip 24 1 vees !
3 CLK33v RXBIAS 2 vsz GND 01 DIR 01UFGND
AD2 AUXRXVDD | 2 RY58 0K 1 C80 €234 VS2p = R27 o~
T e N I e
5: 10 RF2_RXADC_CML GNI VCOM1  INTn N—RE2 RABBL D T F2 XCVR B7 _ 21 | F2_XC A
55 (R - vocM2 - IN2p oA RE2 RXBBQ 0= F B 20 5 o Fee = CR B7 FPGA 3
55 priisv Rxip |13 RF2 RXBBI AMP n_ RF2 RXBBI AMP p <o Rs6 18 iz N T F2XCVRB5 19 | A2 " F2 %G a VRIS FEGA 3
7| Rx18V RXIN —2 RF2 RXBBI AMP p_ RF2_RXBBI AMP. R5¢ 19 | OUTlp FBIp 412k F: B4 18 | g i F2 XC A ER) A 3
9 | Rx18vF Rap 2 RF2 RXBBQ AMP p RE2 RXBBQ_AMH o i pm| Sk D F2 XCVR B3 17 | po G F2 XC A T 3
268-L—C: casel_case By B RF2 RXBBQ AMP n  RH2 RXBEQ AMF n A7 73] OUT2p FB2p B2 16 | oo F2 XC A VR B3 FPGA 3
0AUFg 0. 10F] 0. 1UF]_0AuE] 0.1uF Q ouT2n  FB2n F2 XCVRB1 16 | o2 23 F2 XC A RF2_XCVR B2 FPGA 3
i AD2 DRVDD 3 P F2 XOVR_RXHP 14 ORE A SiS_RF2 XCVR BT FPGA 3
% LDO_EN 2 20 2 88 A8
RF2_AD_SPI CS = < C C73 Vsin RF2_XCVR RXHP_FPGA >3
3&%F7 Ap spi cs B SELCS csn ‘Em}Imimg’agpF 22| v ’;g;: e X Bsvop sy AAD9963 Power Supply Filtering 25
3 RE2 2D SPLSCLC 0 re oo Seisplo SCLK clkn 58 P 15 Vo —X FB2 AD2 AUXRXVD)] 21 paD  oex [
3 DIO SDIO =
3O REs AD RESEF S_RE2 AD RESE T CLKkP RE2 AD CLK N_ e mr S 15 vsan  pap 22 FB_0603 220 cose ==C27 ces cs1
RF2 Al - RF2 AD CLK P )pes s Gk P 515 GND  ADA®SITZ &b PDM“ 0.1uF T 0.1uF
3¢ RE2 AD TXOK ) 2D XK 3 1xclk o > BBVDD 3.3v &ND
3C__RF2_AD_TRXIQ > X8l p <=
REs AP TRYIG oS T 83 ez Dot o Fa5 AD2 SLKTXVDR DIR=1for A->B GND
RF2 AD TRXD! TXIN L _cos9 —Lces —— L
3 RF2_AD_TRXDO TRXDO TXCML 62 RF2_TXCML FB_0603_220 C239 C83 C82
3¢__RF2_AD_TRXD1 QE Al gig TRXD1 Txap &2 RF2 TXBBQ p = $t0uF T 00F TTT000F TTT000F T 00uF RFVCC2 2.9v DVDD 25v
3 RF AD TRXG2 S —REZ AD TRAD M Txan =2 RF2 TXBBQ 1 DVDD_25v GND e L 1 i
H R o Txoe—<_RF2 AD TRXD iyt Fer AD2 PRVDD 5a] VoCoB  VCCA {
Ve
RF2_AD_TRXD C297 €290 C299 c2 GND  0.1uF 0.1uFGND
3 RF: R72 FB_0603_220 C300 77
3¢__RF: 23 ¥:§gg RF: RXD I:;gg rso S, SRAdo - T four 3 O0AuF “J0AuF I 0uF T 0.1uF DR =
10:
3¢ RF2 AD TRXD7 o—RE2AD TRXD TRXD7 102K GND £2 XC
3¢__RF2 AD TRXDS o—RE2-AD TRXD TRXDS CVR SHON 21_| F2 XC
RF2_AD_TRXD 71 F2 XCVR RXEN B1 Al 3 RF2 XCVR SHDN FPGA 3
3 RF2_AD_TRXD9 TRXDY AUXIO2 F: B2 A2 = R &
3 @HEATRETTb—EE RXD10 1 70 uss VR CS F2 %G F2 XCVR RXENA FPGA 03
RF2_AD_TRXD11 RXB10 LUXIO3) RFVCC2 2.9v ey 83 A3 T RF2_XCVR CS_FPGA 3
3<¢_RF2 AD TRXD11 TRXD11 SCLK B4
72 IN1 outt 3 N F2 XCVR DIN A4 F2 XC RF2_XCVR SCLK FPGA >3
3 RFZAD TRXGIK >—RE2.AD TRXCLK 36 | rrycik AUXINT (—g5—x INT out1 4] cssonr L oy Lo RF2 XCVR DIN FPGA 3
3 e F2AD TXiq S—RFZAD TXIQ 38 'rxmc Dacien Cee % SHDN1# I T e
cizs 0850 avp1 T 1 a0 &b RF2 XCVR TXEN s
= RF2_AD_TXD N2 3
3 RF2 AD TXD 0O 6 AL
3 RE2_AD_TXD1 o—Rret TXD1 é sz =
3 RFZ_AD_TXD2 )—H TXD2 %4 6 RFVCC2_29v_VCO
3 RF2_AD_TXD: ™03 ourzi—— T
3 RF2_AD TXp4 o—Rr2AD TXD TXD4 X NC out2
3 RF2_AD TXD5 o—RE2.Al D! 19 C1980nF L o5
F: = o 5 DGND 8 || o
— 34 GND BYP2 F
3 RF2_AD_TXD6 )—H L TXD6 DGND GNDPAD "
3 RF2_Al L D7 RXGND 9 GND GND
3 RF2 Al — TXD8 RXGND [—11 a2 R136 309k R140 205k
H R+ Ao s S FEZ A0 TX0Y TED RXGND |4 T M RF2 XCVR LD RE2 XCVR LD FPGA oo |
3 RF2_AD_TXD1 oF 2 D10 GNDPAD L2 |<100uA. Divid R147 1026
3<{_RF2_AD_TXD1 TXD11 G\D UA, Divide to 2.5v
RFVCC2 2.0v AD9963 PA2VCC 3 o
> 33v
ca2 C53 C194 ca3 RFVCC2 2.9v
10nF_“J10nF_“J10nF "] 10nF ute cl62 C19——C13 us
1.0uFl 1.0uF 14
4 46 RF2 RXBBI w
Yt Yoo oo VCC_RXLNA RXBBI p f—enrato0lD 7] VCC_26
cs51 201 c207 —cas VOO TXRF RXBEI |45 RF2 RXBBI n GND vee_se R119 NM
10nF 10nF 10nF 10nF & VCC_TXBELT RXEEQ’ 44 RF2 RXBBQ p
1 VCCTTXMXR  RxBBQLh | A3REZ RXBBQ N 13 SREZ Pz EN Y2 A2 B2 pron 26 DET 26 2 R121 NM - 10K] e
C198 c193 ca7 VCC REF = car uts 13<_RF2 PA5 EN PAON_5G DET_5G GND RF2 SWCTL1
10nF_—J10nF_—J10nF o 16 RF2 TXBBI n uz M RE2ISWCTLIR) 13
vee_biG TXBBIp e — 1 3 1 RF2 TX RFL 50 Il 2 v2 WCTL2 ) Res SwoTia S
17 RF2 TXBBL o i 2 BAL  UNBAL REIN 26 RFOUT 26 12 I 1 5 m 4 RF2 SWCTL2 >
Rrvec2_2.0v veolar | VeC-CP TXBBLN g RF2 TXB8Q n 6.8pF BAL I = & 1 | U7 G2 1F RF2 4
RFVCC2_2.9v_VCO VCC RXBUF  TXBBQp —oprTyppq o L8 GND 2 C22 6.8pF 3 9 6 | p6o! HF 6  C5 68pF RFC
VCC_RXBFLT ~ TXBBQ_n [———-2-1XB5dDp. €38 6.8nH 81 ne GND 2 RFIN_5G RFOUT_5G GND 6 | RF1 ! oor
cseLca08 Vo I il 23 6.80F 1 oo 12 685F GND  GND GND c2 68
VCC_RX! 24GHz Bal
10nE T 1.0uF Voo RFL n | 12RE2 DXREL 0 6.8pF s GND 191 ono enp 1 24500P 1505400 GNDPAD
GND - TXRFL p —H-RE2 TXRFL ca9 u17 4 GND GND 13 &b SKY13370 GND
=2 B1 3 1__RF2 TX RFH 50 GND GNDPAD GND
=2 B2 TXRFH n [——RE2 TXREH 0 S v out AWLG931
F2 XG 5 Derip [8RF2 TXRFH b 1| oF | — onp 2 GND GND +
=i B4 6 5
F: = 1.20F »—— NC GND GND
R B6 5GHz Balun GND
T B7
TR SHDN L6 3.6nH C27 6.8pF u12
ERE RXENA RF2 RX RFL AR 11 RF2 RX_RFL 50 pm—
= maryll OUTENIN |
< TXENA c28 3
c 1.0pF GND  GND 1
= RXHP P 11 6.80F
F2 X0 SCLK 24508P 158100 P
L DIN GND -
< cs RXRFL GND
= LD ©36  05pF
2 RXRFH 8 RF2_RX_RFH 1| AAZM RE2 RX RFH 50
_,_737 VREF I .
BYPASS c20
cs2 - 21 40 RS OnH
- RBIAS RsSI 2 R3S RF2 RS »13 | O%F
R10
1k Rosc 0RF2RF OLK __Re3 RF CLK > 15
M GND C57 330pF
S onp TUNE |36 RF2 PLL TUNE |1
24 gzg R16
NP 321 GND cpouT |33 RF2 PLL CPOUT 360 Ras 360 C§YIOF
34
3 oo
2 Gno . I
GND PA R -
57 | GNDPAD BIAS RE” A2k C59 330pF € Design: __ WARP v3
GND Revision: vI.I
Description: RF Interface 2
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1 2 3 5 6
DVDD_25v BBVDD 3.3v
T
oot Lcorz  —Lcase Lcor L-c202 —L-can0
BBVDD 3.3v 01uF T 0.1uF 01AUF ~J01uF L 0.1uF T 0.1uF
_-I:CW GND GND
0.1uF REVDD BBVDD 3.3v
DVDD 25v Uds BBVDD_3.3v T uzs
GND 2 2 2
DVDD VDD VN vouT =
33 pvop VDD ?1 SHDN# S300 —cus ——ca0  —=coe1 S=cioe
voo (i ADJ p ST WYVIETYY FRT =S WS T
3 RSSLD! - " DA Voo [ e
= RFT_RSSI LT1963A-T0220 BBVDD 3.3v
3 RES| D6 RF1_RSSI ore 4 coponuve  RIV9 RF1RSSI
3 RSSI_D! & DA7 INAp RF1RSSI > 11 +
3 RSSI DS RF1 RSSI DAG AT 220 C215
s RF1 _RSSI 4 5 Py £ R74 49.9 '33uF 33uF
3 RSS| D5 2 DAS INAn
3 D: RELRSS! DA4 UK R177 49.9 GND
3 RSSI D3 RF1 RSSI DA3 INBp 2 0 = RF2 RSSI RF2_RSSI > 12
3 RSSI D2 RF1 RSSI DA2 K PA1VCC 3.3v
= RF1_RSSI TR e INBn |8 cq 3 RS outt 2
3 RSSI D REL D4 n -
3 RSSI D e DAO UK [ e 330F —cies ==ctes
RNs com j .HWMJNM ~100F
3 3 DBO BYP1 R116 383k &b
3 D: DB1 45 R159 10k 16 a
3 DB2 REFOUT ADJ1
3 DB3 €252 0.1uf oy
3 DB4 REFIN (48 po JIL out2 s 33
3 DB5 51 0-1uf -2 e ouT2 =
3 DB6 ReFp 4L cisaonF | —=C160 —Lcies ==crer
3 DB7 48 c250 0. 1ui GND BYP2 8 ” o NM - 100F
3 W DB8 REFN GNDPAD o S
3 DB9 ADJ2 R117 383k
BBVDD 3.3v 8 LT3029 _m
VIH for CLK= 0.8*VDD s
o— RSSI ADC CLK 33v 12_ ([, SoNE
LS GND
VIH for OE/PD/SLEEP = 0.8*DVDD P
3 REST ADE CLK FPGA RSSLADC CLK FPGA_1 | 5 5 RSSI ADC_PD ?g oe# ptes
N PD GND
A SLEEP GND
GND GNDPAD
SNT4AUPTST MAXII84
GND
GND
DVDD_2.5v PAIVCC_33v
Cc183 u36 C173
veea  vees 2
0.1uF vees 24 0.1uF  GND
GND 2 o
R124 10
3CR 0 RELPAS EN " RF7 PAS EN D11
RF1_PA2 EN
3R e RF1_PA2 EN 11
< RF1_SWCTL1 )
Epa: STy S RELSWCLTD 11
e SWCTL1 1
SR SWCTL2 >
R ol RF2 DA EI
e REMY RFabAc NS RF2 PAZ EN > 12
3R AN RF2_PA5 EN > 12
C168-—C176-—C168-—C166
wﬂwwm
GND
Design: _WARP 3
Revision: vI.1
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4 5 6
MGT Filtering: UG373 requies VCCINT [2.4.4,6] 330uF R329 NM-0 REG SYNC 1.8v R330 _R_PWR REG SYNC 1
0.220F per pin for LX[130,195.240,365]T
DVDD_1.8v 4.7uF per 2 quads EXTVDD_12.0v Rz jM-0 REG SYNC 33v R32l _2_PWR REG SYNC 2
330uF per supply R256 NM-0 R261 0
EXTVDD_12.0v cio2 v - REG SYNC 25v PWR REG SYNC 3
b 680uF S MGT AVCC: 1.03v @ 1A DVDD_1.0v v 296 NM-0 295 0
cato Exwglo,mm st DVD_Drt 8v DVDD 2.5v MGTAVCC_1.03v DVDD _2.5v o v REG SYNC 15v PWR REG SYNC 4
u2s
220F 24 N vout 10 w—aam; v RI39 _Nm-0 REG SYNC RFVDD _R%% Q__PWR REG SYNC 5
8 R268  5.36k DVDD 1.8v VBIAS 1 CWU; C3 C321 ‘0:31st _RFVDD
™ [ s VOUT 54 22 N RIIM-0  REG SYNC 1.0v R252 2_PWR REG SYNC 6
VIN - VOUT =44 GND GND Morsltcsss
BEC TRACK LB 9 | track SENSED 2 S VN vour i MGTAVCC_1.03v 330TF~NM - 3300F GND
REE S I8 11 swe SENSEN C1zz=c123 VIN  vouT -
a7uF| a7urg 8 1 iy
REG INH 1.8v R283 10, 7 R277 47k IGND R84 hd 1 T
N INH VOUT_ADJ 11 9 1.2 m DVDD_3.3y_EXTDIRECT REG INH 1.0v REG INH 1.8
° 3 DVDD_3.3v GND = pe —x DVDD_3.3y EXTDIREGT
o) 3A T 15 16 ISABLE 1.0v1 ok REG DISABLE OTHERS Q6
GND PTHO8T26xW C133 cass & 2 83 X c403 1+ ;:33091': P-FET
EXTVDD_12.0v 680uF 100uF N 412k Tz TPR0F 4 la
NC NG X
a6 EXTVDD 120v Uz Dvnpl_a.sv o No 4% REG INH 2.5v REG INH 3.3v
T 2 4 2
220F VIN vout NC NC =X MGTAVIT_1.2v R253 10K REG DISAB! .4|‘ o
8 SN GND GNDPAD 2L
™
TPSTAZ01GFN GJN-D #CH:_{:CM%CHE:(H@.{:CH C110 _'_C1DS
X I
REG _TRACK 3.3v 2 | rack SENSED |5 I Q0 < 2 AL 0.22uF REG INH 15v REG_INH_RFVD)]
REG SYNC 33v | 02 e
R285 R278 GND T *cass R274 10k REG DISABLE 1.5v 1 g 1 Q5
REGINH 3V KA~ 10 - 101 i vouT_Apy = TS T | Prer
MGT VTT: 12v @ 0.5A
3 B ol
—ew 3A DVDD_18v U26 GNe GND GND
DVDD_10v  DVDD_15
EXTVDD_12.0 e oot 4w vour T ™ EXTVDD_12.0v
v C43Z5=C119 —=C117 — )
_'E__L 100uF] 10uF 10uF =Lcawr - 4 L= 6 g s RI03 0 Ra04 RI02 698K
C130 cago EXTVDD 120v 28 DVDD_2.5v s 3| en TTowe T OUE] o1uF 0 1E] 0.1uF vee DISC1 (—¢
3300F S 2l un vour 4—1 5 | poke ——curs 2 SET1
R241 5.36k 102K B Ton® * EREDr DVDD 25y
GND T & _L_7 BYP DVD-Dr2 Sv CIA” 3 R298 R288 R289 698k R284 0O
criz | ABP pisc2 (—
REG TRACK 25v 9 5 01uF 3 SET2
TRACK SENSEp Gs 1.0 14
REG SYNC 25v ] evne e [ , _APB "PPEME'W ELiTele DVDD_1.5y
ot6 Rz 257 |G 2 onp ; 2 299 R291 R292 6.98k R290 0
REG INH 25v A 10 1 vout Apy |—L i_ GNDPAD 1 DELAY DslsE%
0 N
3 N 6A O wrasozs '1IT — 24 mveour DVDD_1.8
bvbp 2.5¢ 10nF ; ‘%306 R38 0  R309 536k R307 0
GND  PTHOBTZ3:W DVDD_1.5v hm: bisca
EXTVDD_12.0 C308 1% coat¥ cantltcasy
il ETH DVDD: 1.2v @ 0.5A e o w e POWER REG SHON _ 22 SET4
oo Ca! C460 1 ShiDN EXTVDD_12.0v
680uF b DVDD 18v U3 ETH_DVDD_1.2v 149 2 12 o6 Rats 0 Rat7 R3t6 0
30 DVDD_1.5v I by P —— 1 GND 1.00F 25 | gpqq
VIN vour 4— T GND Lcir —Lcres —cusr EXTVOD 1204 b 2 sk en 4
100F 100F 2l
8 R260 336K 1F . "’ DVDD_3.3y_EXTDIRECT SE03
s R102 EN 1 RQDS R27 4.99k 15 | rem
POK# 1 9 17 REG DISABLE 1.0v
2 TRACK SENSEp — 102k B8 SXUE%T# gﬂl;: 12 REG DISABLE 2.5v
SYNC SENSEN BYP A ST ] REG DISABLE 1.5v
EG INH 10 7 Rere _R%8k __|eND 6 REG DISABLE OTHERS
REGNH 1S A AA~—T01 VOUT_ADJ Gs oo ouT4#
3en GA GND 29| GNDPAD
REYDD GNDPAD
GND  PTHOgT23:W Power switch wired to_support Haasese out = F_master / pi
EXTVDD_12.0v c7 C17Em=Cci7t MAX89028 ES02 SPST or ESO1/ES03 SPOT D Ukohm’fZDMNz/Rse
680uF 000F switel F_mas [0.1,10]MHz (per LTC6909 specs)
dFcer L g ok shorts 1-3; Rset = [20K,400K]ohm (per LTC6909 specs)
T80 7T g%0F EXTVDD 120v Ug RF{QD GND "8:Fl"oshorts 23 F_out = [240,400]kHz (per PTHO8T2X Specs)
2 4 Paont -
OFF op: PH[2:0] = 001 during reset (all ouTx = 0)
VIN voutr EXTVDD 12.0vU34 DVDD_3.3y_EXTDIRECT N3 Ehorts 2-1 PH[2:0] 101 durmg operation (OUT[1:6] toggling,
5 R122 536k s 7 Near LTC6909 pins | & 13 out(7:8]
w EXTVDD_12.0v | W Ve [ DVDD_3.3y_EXTDIRECT PH[2: 101 implies pH=6 for frequency
REG TRACK RFVDD 9 5 SHEbE 2 W 15t cus Note: Switch only disables regulator equations
REG SYNC RFVDD 1| JRACK SENSEp —¢ 6 £y TonF T0uF outputs; it does not power down regulator c134 cAsa
S SYNe SENSEn Sase — ] NC 3 inputs! This is good for rebooting, not for ‘uF  DVDD_3.3y_EXTDIRECT
REG_INH RFVDD Ri129 10 7 R123 845 [GND —_I__ rm| B long term shutdown. Disconnect 12v when
—;\/\/— INH VOUT_ADJ G\D GND R110 221k board is not in use. VA ouTq -5 PWR REG SYNC
3 GND  LT1962-ADJ VD ouT2 & PWR REG SYNC
gy © 3A GND oUTs | L PWRREG SVI
D PiosTIEW 1pg, OVR25Y Option to disable syncing during startup PHo  oUTs | BEWRREG SYNC
EXTVDD_12.0v G—_L @_-, PWR INVALIDn  R273 0 PH1 - OUTS M55 \\R REG_SYNC
TpBLK TP RER,, PH2  OUT
GND DD_1.0v RN
3 P4, out?
Sbo 1200 U27 Dvnpr1 ov REVDD DVDD 3.3v EXTVDD 120v  REVDD DVDD 3.3v DVDD 2.5v G__L T 16 | et outs |20
DVDD_3.3y_EXTDIRE]T
S T2 BLK TP RE,
VIN vout GND Bvop 33v 2 14
2y vout 33—7 RET 0 [ F 04 Rs R85 o8, PV GND  MOD -
T 10k 10k 1.2k 49.97140 60.4 Gﬁ- LTC6909
DVDD_1.0 TPBLK op TP REQypp 15y
momOCie o sowey [ o iy
ST D PR * e 0 o
R250 R88 205 F TT68uF &b | D20 NS b1 DD _1.8v MOD=
INH_1.0: l 8 JGND  J680uF 7T AN AN AN AN i
Ree = INH VOUT_ADJ ggher poner nets discharged LED R) LEO R) LED (R) GTP71 12v @ SA EXTVDD 12.0v 0 Modulate @
o 3 through MAX16050 DISC ports. TP RED. Z: Modulate
GND - - lat
3| avo 10A/16A . T REYED s , 1 T e s omlaion
2] OND I s e SR GND GTP 3 Rset=122.5k => Fout=272kHz
GND c4; 42 =C4
T 00000 f000F TPI}F’R\/DD 1200 Design: _WARP 3
GND PTHO8T22x_24xW @_T PWR JACK 3 Pi R""‘f":)'n T .
&b evision: 1.
TPRED GND Description: Power I lango
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1 2 3 5 6
BBVDD_33v Ud6 BBVDD,_3.3v
BBVDD_3.3v Y3 3 [
4 e vo L_SAMP osc vc ey BBVDD 3.3v
R168 NM - 360 VDD
2] ono out 2 VDD L o5 —L—c86 ——C85 ——Co6——C87T——CoI——Co3——Cos DVDD_2.5v
N 0.10F T 01UF ~J0.1uF [ 0AF] O] 0] OIF] 0.1uF Y5
GND  NM-0SC_4Pin_7x5mm VDD &b ? VDD OUTp g ggg :::g'[il : OSC_SYSCLK1_P>5
VDD 120 EN OUTn OSC SYSCLK1 5
BBVDD 3.3v Y1 oo
L 4 [ yoc  ve |L__SAMP osc v I VoD 3 2y
u -
OWE 2 | onp our 2 R166 360 10 | s outop 42 SAMPCLKBUF OUTO P
| ouTon |41 SAMPCLKBUF_OUTO N =
GND OSC_4Pin_5x3mm R85 240
GND C2650.10F 4 2 AMEQYKBUE GUTL P A
10 0uF gl SuTte 6 AMPCLKBUF_OUT1 N = P pe— OSC SYSCLK2 P SSC SYSTIG B4
SAMPCLKBUF_CLK2IN S CLK2IN AC P = 7| oo 3 o108 1
SAMPCLKBUF_CLK2IN S CLK2IN AC N 5 | Cixon outzp |21 UF_OUTZ P CAUF
cml‘!)WF ouTen -2 SAMPCLKBUF_OUT2 N = Gl 2 | oo
-~ D NNMOSE—
sBv0D 3¢ 3$SAIP CUCSPLOSB > Glicsercie 4] 08 ff U b cncrroa SAVE CLICEPGA P04 o 0%
R151NM T2k 3 SAMP_CLK SPI SCLK—gAtE—aiepapo e SCLK 5| OUT3n SAMP_CLK FPGA N )4
- 3<_SAMP_CLK_SPI_SDIO. TSR SDIO 9 -~
16 2 31 SAMP CLK FMC CoM P
SAMP OLK SPI SDQ oo S| OUT4P "3 SAMP CLK FMC CoM N SAMP_CLK FMC_C2M P)7
3 (_SAMP CLK SPI SDO 3L ouT4n SAMP_CLK_FMC C2M N>7
S DSYNC 11 psvne a0 —=c304 ——cs15
SDSWNGE 2 | psynce s M —FB. 0603_220 — wﬂﬂ"
FUNC NG5 === R180 4,12k
GND 3] grar Reer |45 | 1 | 2 GND
DVDD 2.5y 38 19 5 CLKHDR_CTRLO
Moo 2k GND GND — CLKHDR_CTRLO 3
43 Go oD 24 3¢ CIRADR CTRIT—CLKHOR CTRU12[ CLKHDR CTRL1 IR 3
46 37 CLKHDR CTRL13[ CLKHDR CTRL2
SAMP_CLK_FUNC GND GND =g 3§ CLKHDR CTRLIS— ¢, (bR CTRL14 CLKHDR_CTRL3 e 3
3 (_SAMP_CLK_FUNI GNDPAD —2—4 3¢ CLKHDR CTRL1p—¢r o™ CTRuE': CLKHDR CTRL3 3
0 3¢_CLKHDR CTRL1 LY
ADO512 CLKHDR CTRL4 C . Tl 3
T ) ) RECLKBUF_OUT0 P CLKHDR CTRLS CIKHDR CTRLS H
GND Just-in-case resistors RFCLKBUF_OUTO N CLKHDR_CTRL6
t(‘Ds(ﬁtoesn t éay how to CLKHDR CTRLY CLKHDR _CTRL6 3
v 1|
andle unused DSYNC/B) savpoukeur cuem ptor] 4] CLKHDR CTRL7 3
BBVDD 33v U20 BBVDD 3.3v S DSYNCB SAMPCLKBUF_CLK2IN CLKHDR CTRLE
£ DSVNES SAVPLLKBLE CLRAN N2 CLKHDR CTRLB 3
257 0.4uF 3 voo .| CLKHDR CTRLY CLKHDR CTRLY 3
SAMPOSC 4 vop SAMPCLKBUF_OUT1 P CLKHDR_CTRL10 CIKIDR GTRLTS 53
1 R160 < R77 L
oo R160 SRTT & SAMPCLKBUF_OUTT N 2| CLKGDR CTRLI1 IR 3
VDD SER
RFCLKBUF CLK2IN P 135 CLKHDR_FPGA CC P
VDD CLKHDR FPGA CC Py 4
VoD RECLKBUF CLKZIN N_]37 CLKHDR_FPGA CC N >~ 1oR Fron 60 ko4
BBVDD 33v Y2 xgg GND 1
1 4 1vee v ll_REOSCVC Voo sz L
—I—CZGA R68 NM - 360 C71  NM-0.10F N
10 2 3 - 11 10 42 RECLKBUF_OUTO P = Clock Module must include far-end LVPECL termination! (see AD9S12 datasheet fig 42)
GND  OUT T i CLK1p ouTop
| PN 11 e ouTon |41 IC | KBUF OUTO N BBVDD_ 3.3v
GND NM - OSC_4Pin 1 1]
GND C70 0.uF , 27
Co8 0.1uF @ gﬂ;‘” 26 Ra7 R15
RECLKBUF CLK2IN P <= || R CLK2IN AC P_= LA " 100 100
ND
RFCLKBUF_CLK2IN N ” R CLK2IN AC N 5 o outzp |21 G -
n
€99 0.1uF LA R12 19 I RF2 RF CLK RF2_RF_CLK > 12
RF_CLK SPI CSB 17 35 Tk c
3G RF CLK SPI CSB RE_CLK spI sclk 14| OB g Ut R 10 CsellonF RF1_RF_CLK
3¢ RF CLK SPI SCLKo—RE—Craprsnio——je] SCLK S| ouTan RF1 RF CLK > 11
3
3{_RF_CLK_SPI_SDIO SDIO 9
16 31 RE_CLK_FMC C2Mm
RF_CLK SPI SDO €29 S| QuTép 50 RE_CLK_FMC oM p-RE-CLK FMC_C2M P 7
3 . 3 ouT4n RF_CLK_FMC_C2M N> 7
SYNC 11 pevne R4
RDSYNCE 2 R36 100
SR 2 psynes s By
GND' 75 FUNC NC5 —=—xX RA0 412k
ovop 2y, STAT RSET
ND
RF_CLK_FUNC VY 5 o GhD ¢
3 _RF_CLK_FUN G GND GND
GND GND
BBVDD 3.3v GNDPAD
AD9512
—Lco13 oco14 —L=co24 —L—cazsl—cooelcaosel—cosel_cass L
o1 I 0.1uF I 0.1uF I O.WFI OWFI D1uFI 0AuF] 0.1uF GND
€287 0.1uF
SAMPCLKBUF OUTO P ” et RE2-AD CLK PR e e 55 12
[—'\/\/hl o~
SAMPCLKBUE QUTO N ” RF2 AD CLK N m i |y
(C2860.1uF
GND  c25 0.1uF
SAMPCLKBUF OUT2 P ” R AR G PR 5 a5 11
[—'\/\/hl -~
SAMPCLKBUF QUT2 N ” RE1 AD CLK N ey |
€2850.1uF
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2

SHLD  BUS_SV
SHLD DM
SHLD

BUTTd-time option for FT230X power:

Rev B chips requi

Re
(vce), p3’ (vecto)
us?

FT230 vCC 12 vee XD
veelo RXD

FT230 VCC3.3 10 | 3300
11 RTS#

RESET# CTs#

CBUSO
USBDM CBUS1
USBDP CBUS2
CBUS3

R338 24.9

GND
GND

GND FT230X

p3 (vecro) always tied to pl0 (3v3out)

re pl2 (vcC) tied to external Sv

v ¢ chips allow ext 3.3v source tied to p12

and pl0 (3v3out)

1 USB_UART TXD 3.3v

) USB_UART RXD. USE UART XD 5

TXD is output from FT230Xx
% RXD is input to FT230X (Vih=2.0v)

15

(14
7 B2 USB_VBUS_5v
e £k

10k

NM - 0.1uF &b DS recommends 27ohm term resistors; assuming 25 is close enough
3 DEBUGHDR yoeoUSHBRg
3¢ DEBUGHDR1 YREBUCHORI
3¢ DEBUGHDR2 OREBUGHDR?
DVDD_1.5v 3 D enoR2 < DEBUGHDRY
] DEBUGHDR4
USRIO_PRU < DEBUGHDR4 9pEq1pRS
- USRIO PBU >4 4< DEBUGHDRS yBEBuSHDRS
=1, 3¢ DEBUGHDRS pBEBLOHDRS
A 3 DEBUGHDR
- USRIO_PBC 4 —
NE HDR_10x2 TAND
:l' qj"'o — USRIO_PBD 4
3
o R19DR19PR197
474747k DVDD_25v
1 USRIO DIP3 ~
7 USRI DIP2 - USRIO_DIPS 04
&Nb 3 USRIO DIP1 o~ SR -BE2—C
4 USRIO DIFO
USRIO_DIPO >4
SW DIP-4
R162
4.7k

DVDD_2.5ws5
2 vee
Cc
1.e v (A USBUARTTXD (jsp UART XD 5
A
GND

R201 2k

GND  SN74AUP1TS?

EEPROM SOL_ FEPROM SCLy 4

EEPROM SDA 2FEpROM_SDAY 4

Rias 249 0T /9 o1 4‘ R155 RN2
USRIO_LEDGO . 1 2 1 2 USRIO_LEDRO USRIO _HEX0A ANAL HEX0 HEXO0 1 1
{_USRIO_LEDGO> < _USRIO_LEDRO) 3 3
4_—«/\/—N—<usmo LEDGO 33 USRIO_LEDRO) 3 3 HEx0s oo Higk A
LED (6) LEDR) 3 HEXOC HEXO HEXO. o
R143 249 D10 ’9 D14 /A RiS4 3 HEXOF HEX0 HEX0 o
USRIO_LEDG1 . 1 2 1 2 USRIO _LEDR1 HEXODP HEXO0 HEXO
{_USRIO_LEDGT> < _USRIO_LEDRT) 3
A_—'\/\/—N—Msmo LEDGT 33 USRIO_LEDR1) 3 3 Hcan oo Higk €
LED (6) LEDR) 3 HEXO0D HEXO HEXO. &
R142 240 D9 ’9 013 /A R 3 USRIO HEXOE HEX0 HEX0 DP
3 USRIO_LEDG? USRIO _LEDG2 . 1 2 1 2 A USRIO _LEDR2 USRIO_LEDRD 3 58 .
cAlcC
LED (G) LED4R) 6
Ri4t 249 0% 4‘ o 4‘ R152 cnee
3 _USRIO LEDG3) USRIO _LEDG3 A A A 1 ’ 2 1 2 33 USRIO _LEDR3 USRIO_LEDR) 3 D6
LED (G) LEDR) B USRIO_HEX1D R HEX11  HEX w0 [,
M HEX1DP HEXT 2  HEX & A
Gl 4 HEX1E HEX1 3 HEX' c F A
4 HEX1C HEX1 4 HEX' D
M HEX1G HEX1 5  HEX e
3 HEX1B HEX1 6  HEX N a
3 HEX1F HEX1 7 HEX' G D DP
R2 2.9 D2 /;f D1 /4/ RY 3 USRIO HEX1A HEX1 8 HEX DP
KUSRIO RiLEDG HUSRIORFILEDG L LRI REILEDR (USRIC RFILEDR 3 VDD 250 ;
R149 0 —— CAICC
LED () LED (R) 8 cwce
A | o5 M D7
\ UsRio RFalEDs HUSRIO_RF2LEDG FA 1 241 2 B USRIO RF2LEDR (o REalEoR >3 GND
Build-time option of CA or CC part
LED (6) LED (R)

Fiducial ~ Fiducial
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