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bladerRF - USB 3.0 Software Defined Radio

(VC)
TCXO+ +————— DAC
Si5330

| !
Voo 1

RXIQ

Marrower band baluns

"_}r -————
CLK — > SPDT
o we = (%0
USB3 O <«——  DQFN120
Fx3 FBGA121 C4 F484 (9x9)
(10x10) UART (23x23)
= o
150 TAG JTAG
-
I I Analog TXIQ
SPI FLASH Chip selects and RXIQ for
for different GPIO probing/debug Baluns/filters go here
endpoints? ’
USB +— 1.2V -SMPS max 3A
5V@900mA 90% eff

| 3.58V- SMPS max 1.3A

959, eff ——— 3.3V Analog 280mA/S00mA - Linear LDO for LMS TX

— 3.3V Analog 220mAJ/500mA - Linear LDO for LMS RX

— 3.3V Digital 106mA/200mA - Linear LDO for LMS RX/TX

— 2.5V Analog 30mA/100mA - Linear LDO YCO/PLLs

— 1.8V Analog 100mA/200mA - Linear LDO for LMS

— 1.8V Digital 190mAJ/400mA - Linear LDO for signalling
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FPGA CONFIGURATION

b VCCIO_L_C4 Config is on BANK 1 aka VCCIO_L_C4 D
R255
10K
VCCIO_L_C4

C4 CONFDONE

< C4_CONFDONE

R256
10K L
u4ac
CONF_DONE |18
K 4 NSTAT
NSTATUS Kg 84 Ngo Ftng K C4_NSTATUS
NCONFIG 3 < C4_NCONFIG
NCE
= VCCIO_L_C4 VCCIO_L_C4
boLk %< C4 DCLK R259
™S L1
——— TMS
TDO L4 MSEL1 '37 MSEL2
TDI 5 | PO MSEL2 55 MSEL3
DI MSEL3
10K
EP4CE15A115F484

MSEL[3..0]
B VCCA_C4 VCCA_C4 VCCA_C4 VCCA_C4 B
JTAG is on BANK 1 aka VCCIO_L_C4
J38
R252
TCK 1 2 VCCIO_L_C4
i 9 TCK % GND —_I__
MSEL3 MSEL2 MSEL1 MSELO TDO 3 DO o) VGC_TRGT 4
VCCIO_L_C4 Rosa UI
TMS 51 1vs 8 NCT e L
1K ]
L1 Nee o NC3 F2—x
VCCIO_L_C4 Ro2s53 <
10l 2 oI g GND —_|1°
C4 handbook pg 171: 1K =
MSEL[3..0] =
PS-FAST = "1100" @ 3.3/3.0/2.5V ALTERA_ITAG
PS-STD = "0000" @3.3/3.0/2.5V
FPP-FAST = "1110" @3.3/3.0/2.5V MSEL pins should be connected
A FPP-FAST = "1111" @1.8/1.5 V (default) X A
directly to VCCA or GND.
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Nuand
[Size Document Number Rev
B <Doc> A
Date: Saturday, March 30, 2013 [Sheet 2 of 14
5 4 3 2 1



Avoid VREF pins due to their slow IO times.
UDCLK has to be a CTL pin. " "
DATA[0..7] have to be from GPIF[0..15]
U43E
U43F U43K
D U43D BANK 3 BANK 8 D
L6
7 B2_10_L6
BANK 1 FX3_CTLI23>—M | 85710 Y9 1 g3 10 Us GPIF5 >—A3{ B8 10_A3 DATA10
M2 u10 A4
M3 B2_10_M2 U171 B3_IO_U10 A5| B8_IO_A4
B1 M| B2_IO_M3 v5] B3_I0_U11_VREF GPIF3 >>—AG B8_IO_A5_DATA5
FX3_CTL5) 5>| B1_IO_B1 GPIF20 )>——pr= B2_10_M4 GPIF22 Y>—— 2 B3_I0_V5 SI_SCL ;2—,” B8_IO_A6_PADD19
ci B1_lo_B2 M| B2_IO_M5_VREF v5| B3_IO_V8 SI_SDA Ag | B8_IO_A7_PADD18
FX3_CTL4), G5 B1_IO_Ct GPIF17§§E B2_10_M6 V10 B3_IO_V9_VREF GPIF6 Y A9 | B8_IO_AB_DATA2
b7 B1_10_C2 FX3_CTL8 Nz | B2_IO_N1 v1i| B3_IO_V10 DAC_SDO <{—%75 B8_IO_A9_PADD16
GPIF15 Dz | B1_IO_D1_DATA1_ASDO N5 | B2_IO_N2 W6 B3_IO_V11 [| G242 DAC_SDI <3777 B8_IO_A10
£ B1_10_D2 NG| B2_IO_N5 GPIF25 Z?I B3_IO_W6 C4_CLK Y oo7oF] | B3 P B8_CLK10
g5 B1_IO_ET GPIF16§§I B2 _I0_N6 GPIF27 We | B3_lo_W7 : GPIF10§§E B8_IO_B3_DATA11 I~
E5 B1_IO_E2 FLASH_nCE_nCSO GPIF28 p5| B2_I0_P1 w10| B3_lo_ws GPIF8 55| B8_IO_B4_DATA8
E1| B1_IO_E3 p5 B2_I0_P2 y3 B3_IO_W10 5| B8_I0_B5_VREF
Fi B1_IO_E4_NRESET pi| B2_I0_P3 va| B3_10_Y3 GPIFO 57| B8_IO_B6_DATAI15
FX3_CTLO >——¢5 B1_IO_F1 GPIF18 ))——p=—{ B2_10_P4 v&| B3_IO_Y4_VREF GPIF1 5o | B8_IO_B7_DATA4
FX3_CTL1 po——¢7| B1_IO_F2 R B2_10_P5 v7| B3_I0_Y6 GPIF2 Bo| B8_IO_B8_DATA3
FX3_PCLK 2>—G3PB1_CLK1 GPIF23 ;gj B2_I0_R1 v& B3_IO_Y7 DAC_SCLK{ —570 | B8_IO_B9_PADD17
FX3_CTL7 G5 B1_10_G3 GPIF26 Re| B2_I0_R2 v16 B3_10_Y8 DAC_CSB <<—Fg77| B8_IO_B10_PADD15
Q7| B1_I0_G5_VREF 171 B2_I0_R5_VREF AA5] B3_I0_Y10 C3 B8 _CLK11
FX3_CTL3) 2| B1_IO_H1 15 7B2_CLK3 FX3_UART_RX AL | B3_IO_AA3 ¢3 B8_I0_C3
5| B1_IO_H2 T5PB2_CLK2 nFX3_UART_CS AA5 | B3_I0_AA4 GPIF12 G5 | B8_I0_C4_DATA12
H& | B1_IO_H5_VREF 14| B2_10_T3_VREF LED1 FX3_UART_TX AA7 | B3_IO_AAS5 GPIF11 G| B8_I0O_C6_DATA7
c FX3_CTL2) | B1_IO_Hs GPIF21 ;gj B2_10_T4 AAG | B3_IO_AA7 GPIF13 G5 | B8_IO_C7_DATA13 c
J7| B1_IO_H7_VREF GPIF19 U] B2_10_T5 AAG | B3_IO_AA8 GPIF14 C70| B8_IO_C8_DATA14
J2] B1_10_J1 uz | B2_10_U1 AA10 | B3_IO_AA9 D6 | B8_IO_C10_VREF
95 B1Z10_J2 Vil B2_10_U2 AA17] B3_IO_AATO D16 B8_IO_D6_VREF
94| B1_I0_J3_VREF v3| B2_10_V1 AB3 T B3_CLK15 g5 B8_I0_D10
FX3_CTL11 p>——35—] B1_10_J4 vi B2_10_V2 GPIF29 D>—E7 B3_I0_AB3 Eg| B8_IO_E5
FX3_CTL10 >—7 B1_10_J6 va]B2_10_V3 AB5 | B3_IO_AB4_VREF £7| B8_IO_E6
GPIF7 B1_IO_K1_DATA0Q wi B2_10_v4 LED2 AB7 | B3_I0_AB5 E5 B8_IO_E7
GPIF24 Y)>——35— B2_I0_W1 B3_IO_AB7 >— B8_|IO_E9_VREF
W2 MINI_EXP_1__AB8 F7
vilB2_lo_w2 MINIEXP 2 —ABo | B3_IO_AB8 FX3—CTL6§>>:F8 B8_IO_F7
GPIF30 Y>——7> B2_I0_Y1 LED3 = — —AgT0| B3_IO_AB9Y GPIF4 Fg| B8_IO_F8_DATA9
EP4CE15A115F484 — B2_10_Y2 B3_I0_AB10 7 B8_IO_F9
CETSATISF48 apIF31 —LAT L 5510 AAd ABT1 } B3 CLk14 apiFe »>—F19 1 Bg 10 F10_DATAG M
EP4CE15A115F484 EP4CE15A115F484 EPACE15AT15F484
—— C252
0.01uF
FX3_CTL9 ))————< C4_DCLK L. .
. Mini Expansion Header 5
VCCIO_L_C4 VD3P3
FX3_GPI052 ))———< C4_NSTATUS ; J71 .
(ONO)
FX3_GPIO51 Y>——— < C4_NCONFIG -|||LO @)=
MINILEXP 23 |~ (|4 MINILEXP f
FX3_GP1050 ))———< C4_CONFDONE WA FDR6
r (N N N N N ] I
J64
' O |_EX38 UART Rx '
VD3P3 VD3P3 VD3P3
l O |-2_FX3 UART TX l
3
I [o sl
' HEADER_1x3_100mil . ' D11 pi2 W piz3 W
LTST-C190KGKT " | LTST-C190KGKT " | LTST-C190KGKT ™ |
: | [ N R X A
(N N N N N ]
R278 R286 R287 Title
820 820 820 Nuand
Size Document Number Rev
LED1 LED2 LED3 B <Doc> A
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"RIGHT" BANK
Avoid VREF pins due to their slow IO times. FP GA Expansion Header
u4al u4aJ
U43G U43H VCCIO_R_C4 s
: BANK 6 BANK 7 e 2 o
BANK 4 BANK 5 1 = 2 F—KEXP_CLK
Ris W6 LMS_RXD10§ Bl B6_10_B21_PADD21 EE SR L A2 bey clks | S E o/ a I
115 | B410_R16 M1g_| B510_M16 LMS_RXD11)>Exp Gpiocee | B6_10_B22_PADD22 EXP_GPIO 25 A14 | B7_10_A13_PADDI1 EXP SPI CLK 5 F 6 EXP_PRSNT
T16 | B4_IO_T15 M20 ] B5_10_M19 — ___ Co21 | B6.10_C20_PADD20 EXP GPIO 26 A15 | B7_IO_A14_PADD9 E— ) 6
u12| B4.10_T16 m21_| B510_M20 LMS_RXD8 Co2 | B6_10_C21 EXP_GPIO 27 At6 | B7_10_A15_PADDS EXP_SPI MISO_ 7 8 EXP _SPI MOSI
7 B410_ LMS_TXDO B5_IO_M21 LMS_RXD9 B6_I0_C22 B7_IO_A16 7 8
U14_| B4_10_U12 M22 | B5_ 10 — EXP_Gpiobzo | B610. EXP_GPIO 28 A7 | B7_10_
V{5 B4_10_U14 LMS_TXD5 Fms B5_IO_M22 — < —  D>{ | B6_I0_D20_VREF EXP GPIO 32 Aig | B7_IO_A17_PADD1 9 10
vis B410 V12 VREF N15 ] B5_IO_N18 LMS_RXD5 B6_10_D21 EXF PG ST aTs | B7_10_A18 | 9 10 I
7 B4_10_V13 - B5_I0_N19_VREF LMS_RXD7 B6_10_D22 EXF PG50 Az | B7_IO_A19
viad BV . N2o ] 221000 s Fods B2 \oe BXFGPIo %0 A20 | 370410 EXPGPIO1 11| |12 EXP GPIO 17
> B4 10 V15 _ i B5_I0_N21_DEV_CLRN _RXD3 B6_I0_E22 NWE =—PB7 CLK9 I~
V\ng— B4_10_V16_VREF LMS_TXD7 ; ';gg B5_l0_N22_DEV_OE E};— B6_IO_F17 —E§§ gi'lo“”??'gli B7_l0_B13_PADD12 EXPGPO2 13 144 14 P2 EXP GPIO 18
w14 | B4_10_W13 poi | B5_I0_P20_VREF Foo | B6_IO_F19 EXP GPIO 18 Bi5 | B7_I0_B14_PADD10 15 16
w15 ] B4_IO_W14_VREF LMS_TXD4 pos | B5_10_P21 Foi | B6_IO_F20_NAVD EXP GPIO 20 Big | B7_0_B15_PADD6 | 15 16 4||I
w17 | B4_10 W15 LMS_TXD10 Ri7 | B510_P22 LMS—RXD“;W B6_IO_F21 EXP_GPIO 21 Bi7 | B7-10_B16 EXP_GPIO 3 17 18 EXP_GPIO_19
Y15 B4_I0_W17 R157 B5_10_R17_VREF LMS_RXD1 G76 | B6_IO_F22 EXPGPIO 23 BTa | B7_l0_B17_PADD2 17 18
yi7 | B410_Y13 Re2p_| B510_R19 G2i | B6.10_G18_PADD23 EXP_GPIO 24 B19 | B7-10_B18_PADDO EXP GPIO 4 19 20 EXP_GPIO 20
AA15 | B4_I0_Y17 Ro1 | B5_I0_R20 G2 1B6_CLK4 EXP GPIO 29 B20 | B7_10_B19 —— I 20—
AA13 ] B4_CLK13 LMS_TXD8 ;@ B5_10_R21 C4_TX _CLK >W'BG_CLK5 EXP PRSNT C13 | B7_10_B20 21 20
LMS_RESET %> AATI B4 10_AA13 LMS_TXD6 T2 B5_10_R22 Hig B6_10_H18 VREF EXPGP5 19 G5 B7_10_C13_PADD? | 21 22 I
LMS RXEN 22 AAT5 | B4_10_AAT4 T1g | B5.10.T17 Hz0_| B6_I0_H19 EXP_GPIO 22 C17 | B7_10_C15 VREF EXP GPIO 5 23 24 EXP GPIO 21
LMS_SCLK AAT6 | B4_IO_AA15 T27] B5_10_T18 Hoi | B6_I0_H20 EXP GPIO 9 Ci9 | B7_10_C17 E—— U
© AA17_| B4 I0_AA16 LMS_PLLOUT ;; To2 | B5 CLK6 LMS—RXDZZE F22 | B6_0_H21 EXP_GPIO_2_ D13 | B7.10_C19 EXP_GPIO 6 25 2% ExP GPIO 22 |°
AA187| B4_IO_AA17 LMS_RX_CLK_OUT Uso P B5_CLK7 LMS_RX_IQ_SEL Ti5| B6_IO_H22 EXPGPIO 5 DTS | B7_l0_D13_PADDS 25 26
AA17| B4_IO_AA18_VREF a7 B5_10_U20 21 B6_10_J18 EXFGPIo—7 D17 B7_10_D15 | P 28 |
X V2 AA20 | B4_I0O_AA19 LMS_TXD11 Usz | B5_I0_U21 LMS_RXDO J55 ] B6_I0_J21 EXP GPIO & D19 | B7_I0_D17_VREF -I|| 27 28 ||I-
ABT2 | B4 10_AA20 LMs TXDe 55 V21 | B5_10_U22 Lwis TX 1Q_SEL S5 Kig | B6_10_J22 EXP_SPI CLK E11 | B7-10_D19 EXP GPIO 7 29 30 EXP GPIO 23
T ABT5 PB4 CLK12 Vo5 B5_I0_ Va1 K15 B6_IO_K18 E5| B7_I0_E11_PADD13 29 30
_ B4_I0_AB13 5 B5 10 V22 T B6_I0_K19_VREF = B7_I0_E12
LMS_SDO g Ao12 | Bai0 AB14 Waa B57I0_ W19 VREF K2l B6I0_K21_CLKUSR EXEGRO 3 E1S 16710 E13 VREF EXPGPO8 3114 g2 32 EXP GPO 24
LMS_TXEN R ABT6 | B4_IO_AB15 wai | B5_I0_W20 LMS_TXD1 »)———T 55 B6_I0_K22_NCEO EXF PO 5 E75 | B7_IO_E14_PADD3 33 34
S_S ABi7 | B4_I0_AB16 w2z ] B5_10_Wa1 s TXD8 25| B6_IO_L21_CRC_ERROR EXPGPIo & Tia] B7_I0_E15 | 33 34 I
AB1g_| B4_I10_AB17 ye2 | B5_IO_W22 - % B6_10_L22_INIT_DONE EXP_SpI_MisoF1i | B7_10_E16 EXP GPIO 9 35 36 EXP GPIO 25
RX V2 AB157| B4_IO_AB18 Vi AAnT| B5_10_Y22 EXPGPIO 12 F13| B7_IO_F11_PADD14 35 36 e
RX_V1 AB20 gi—:g—ﬁgég B5_I0_AA21 EXP_GPIO_13 Fi4 g;—:g—gi—PADD“ EXP_GPIO 10 37 | .. 38 EXP GPIO 26
_10_AB20 EP4CE15A115F484 EXP_GPIO 14 Fi5 | 275712 3 38
10 39 40
EPACE15A115F484 | 39 40 I
EP4CE15A115F484 EXP_GPIO 11 41 42 EXP_GPIO 27
EP4CE15A115F484 41 42
LMS SIGNALS GO TO THE "RIGHT" OF THE C4 EXP_GPIO 12 43 44 EXP_GPIO 28
BANKS 4, 5, 6, 7 43 44
4 4
| 145 a6 I
VCCIQ R_C4 VCCIQ R_C4 EXP_GPIO 18 47 | . 45 |48 EXP GPIO 29
B B
VD3P3 EXP GPIO 14 49 | . 50 |20 EXP GPIO_30
—— c251 |
1 2
U9 | L 52 [ I
Rera 1{vcea  vees e
R4
<SI_SDA — — 21 At B1 3 —Bd9 \ 200 LS TX Vs EXP_GPIO 15 83 | ., 54 |84 EXP GPIO 31
1.2K RX V1 4| A2 B2 97 Ry VA EXP_GPIO 16 55 - 56 EXP GPIO 32
A3 B3 : S_RX_V1 =255 = 56 [
RX_V2 5 10 R56 RUMS RX V. o
R276 Ad B4 S_RX_V2 57 | 58
SN NC2 VSPO), 57 = 58 Kv5Po
<sl_scL GND OE 59 |C_) 60
1.2K TXBO104 VEPO>—— 59 'g 60 [————<KV5P0 —
i o] BSH-30-XX-X-D-A
<]
A A
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]
VCCIO_L_C4 defines the "left" banks of the C4 : l
VCCIO_R_C4 defines the "right" banks of the C4 ' VCCINT @1.2v, MAX 3.1A
The left side goes to the FX3, and the right side goes to the LMS. : i VCCA2P5 @ 2.5, MAX 0.1A
VCCIO @1.8V MAX 0.1A
] ]
VCCIO L C4 VCCIO R C4 0 VCCINT_C4 ]
VCCINT_C4 0 |
U43A ]
J8 D4 ]
T VCCINT VCCIOt [z | ]
377 VCCINT VCCIO1 [z i 35 |
375 VCCINT VCCIO1 7 ' i
3737 VCCINT VCCIO1_V15 " ' U43B
J14_| VOCINT N4 DNP " A c18
5| VCCINT VCCIO2 [0z ] — As5 | GND GND_V15 57
Kia | VCCINT VCCIO2 [~z | = ] G5 | GND GND_V15 -5
9| VCCINT VGCCIO2 gz i | Co| GND GND_V15 [—Fm
741 VCCINT VCCIO2_V15 ' i c11| GND GND_V15 [—r3
VCCINT Thi dition is for the 115KE 3a GND GND_V15
thi VOGINT VCCIO3 wg | VCGINT Ca is power condition is for the part at ViP2 ] E::LZ1 GND GND V15 $§g
Ng | VCCINT VCCIO3 [— w77 ] T T 0 GTs| GND GND_V15 [—Agg
55| VCCINT VCCIO3 A5 | . - . . - . . ] B3] GND GND_V15 =75
570 | VCCINT VCCIO3 [~ang i | E50 | GND GND_V115 |75
571 VCCINT VCCIO3_V15 ' i £5] GND GND_V115 75
575 VCCINT W12 " ' G>| GND GND_V115 57
e teg1 e . . caEVI e
T Wi . . H . 11
U1g VCCINT VCCIO4 AB; i = 22nF_L 4-7nE_L A-7nE_L 1onF_L L | Jg GND GND_V115 813
U7 VCCINT VCCIO4 17 i = = = = = = | J9| GND GND_V115 575
Ga | VCCINT VCCIO4_V15 ' 0 J79| GND GND_V115 577
VCCINT_V115 GND GND_V115
G8 VGOINT V115 voclos [-P18 0 + C297 + C298 + €299 + €300 | K3l 2ND GND V115 H10
G10 V19 100uF 100uF DNP DNP ' K10 H12
Gin | VCCINT_V115 VCCIO5 [~y | Ki1 | GND GND_V115 33
Gi4 ] VCCINT_V115 VCCIO5 [—7g | N N N o | K75 | GND GND_V115 77
G765 | VCCINT_V115 VCCIO5_V15 i : : : | Ki5 | GND GND_V115 g
VCCINT_V115 _= GND GND_V115
HO - E19 = L10 - J15
Hii | YCCINT V115 VCCIO6 7G1g ' = Tantalum Tantalum Tantalum Tantalum : L1 | GND GND_V115 |77
Hi5 | VCCINT_V115 VCCIO6 79 | Y Y v u T GND GND_V115 175
7 VCCINT_V115 VCCIO6 720 '-——————————————————————————————————————————————————————l 013 GND GND_V115 s
571 VCCINT_V115 VCCIO6_V15 | ] T30 | GND GND_V115 75
VCCINT_V115 GND GND_V115
1 - A21 ] M1 a M7
jg VCCINT_V115 VCCIO7 [p15 : VECA_C4 0 M1? GND GND_V115 g
K& | VCCINT_V115 VCCIO? Bz ' M7z GND GND_V115 {15
K75 VCCINT_V115 VCCIO? [~BTg 0 - MTa | GND GND_V115 [77
K77 VCCINT_V115 VCCIO7 [~BTg ] 0 Nz | GND GND_V115 g
7] VCCINT_V115 VCCIO7_V15 | C125 C126 ] N7o | GND GND_V115 g
VCCINT_V115 GND GND_V115
] - A2 ] N1 a P
Mg VCCINT_V115 VCCIO8 55 : 47 UF 47 UF i N7z GND GND_V115 R76
Mi5 | VCCINT_V115 VCCIO8 [5g ' N7 | GND GND_V115 &g
N7 | VCCINT_V115 VCCIO8 577 0 575 GND GND_V115 [R77
N74| VCCINT_V115 VCCIO8 g5 | = | 5| GND GND_V115 [R73
Nig | VCCINT_V115 VCCIO8_V15 | - ) V2o | GND GND_V115 gyg
p7 | VCCINT_V115 0 V1P2PLL_C4 L VCCINT_C4 ] w3 | GND GND_V115 —g
e el ' ° ! IV R n
P15 | VCCINT V1 12 0 ' ' | Y9 1 GND GND_Vﬂg 112
P17 - VCCA C4  VA2P5 Y11 _ T14
76| VCCINT_V115 ] MMZ1005S601C 0 Y2| GND GND_V115 7
Fe | SONT YIS ! ! QB ne U
R1 - i Yi _ 1
mg VCCINT_V115 VCCAT1 F?S : 47 UF 47 UF 0 ng’ GND GND_V115 \L,Jsg
R4 | VCCINT_V115 VCCA2 55 ' AA5 | GND GND_V115 [—757 —
Ri5 | VCCINT_V115 VCCA3 [1g VIP2PLL C4 | AA55 | GND GND_V115 B
771 VCCINT_V115 VCCA4 = ] — | AB7 | GND
Tg| VCCINT_V115 ue ] B [ ABop | GND
777 VCCINT_V115 VCCD_PLL |77 0 | B GND
Ts | VCCINT_V115 VCCD_PLL2 [ a d Us
V7| VCCINT_V115 VCCD_PLL4 0 VCCIO L C4 5| GNDA2
VCCINT_V115 = | vis | GNDA3
: ] GNDA4
1 1 ]
EP4CE15A115F484 : _ [— EP4CE15A115F484
C105 c116 c117 |
] + (301 |
' DNP 4.7 uFI’ 4.7 uﬂ’ 4.7 uFI’
' o 330uF !
4V 1 ]
| Tantalum = ]
| = |
! |
]
i VCCIO_R_C4 :
! . . |
]
]
0 T c118 c119 C120
i + 302 Title
v DNP 47 uFI’ 47 uﬂ’ 47 UF|7 Nuand
| Tantalum 330uF
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] = B <Doc> A
] =
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FX3 GPIF + BOOT
S1 - PORT
P - PORT
""""" SEC 3/7
SEC 1/7 | F5  GPIF28 ¢ GpiFog
F10 GPIFO u2B DQzs
......... DQO < GPIFO
E1 GPIF29 ¢ Gpirog
F9 GPIF1 DQ29 <
pQl ——32— K GPIF1 S0 - PORT
E5 GPIF30 ¢ GpiFs
F7 GPIF2 [32) DQ30 [
paz FHL— GPIF2_ e Gpir2 SEC 2/7 o E4 GPIF31 (¢ Gpirgy
--------- DQ31
pas 10 GPIFS i GpiFs pate HKE— CGPIFI6 «GpiFte E o1 o aro
128-CLK f————————<KFX3_GPIO50
DQ4 w<GPIF4 DQ17 w<Gp”:17 D2 <
128-sD ———<K FX3_GPIO51
bas |F8 GPIFS ¢ apis pais F5 GPIF18_«(GPIF1s D3 <
......... 128-WS |———<K FX3_GPIO52
pae 1O GPIF6 v GpiFs patg 22— CGPIF19 (i apiFr
a7 LH GPIE7 ¢ GpiF7 bazo 123 GPIF20 ¢ Gpiroo UART-RTS._SP1-SoK |24 SPI_CLK
pas P9 GPIF8 v cpirg ~ paot (I GPIF21 e GpiFpy < UART-CTS_sPI-ssN [-21—SPESSN UART-CS ¢ exs uaRT Cs
bag 22 GPIF9 ¢ GpiFg 8 bage LH2 GPIF22 ¢ Gpiro o UART-TX_SPIMIso |-E2 SPLMISO_UART-TX (¢ rya aRT RX
bato LK1 GPIF10 ¢ GpiFio N bagg LB GPIF23 ¢ Gpirog E UART-RX_SPI-Mos! |22 SPIMOSI UART-RX. (¢ s aRT TX
a1 FEQ— GPIFT e apipyy DQ24 A CGPIF24 (0 Gpiroy l2s-MCLK 24—
paiz (R1Q GPIF2 i gpipyn DQos F82— GPIF25 ¢ Gpiros
pars HE&—CAFS epiFi3 Daze 22— CGPIF26 (¢ Gpirag
J8 GPIF14 F3 GPIF27 FX3 In 32-bit GPIF mode UART is (FX3 data pg 33):
DQ14 <K GPIF14 DQ27 K GPIF27 GPIO[55] (C2)=UART_TX
G8 GPIF15 F2 GPIO[56] (D5]=UART_RX
‘8 DQ15 <GP|F15 GP1045 UART_CS was added to allow the FPGA to use the
J6 FX3 PCLK // o i T MISO/MOSI lines to communicate via UART with the FX3.
H PCLK :<FX3—PCLK CS can also be deasserted to write to flash after boot.
= cTLo & FX8 CTLO (kw3 cTLo xa
oTLt 1K FX3 CTL ¢ px3 T
cTLe P FX8 CTL2 (iky3 oTL2
H7 FX3_CTL3
CTL3 <FX3—CTL3 Add R257 so that SPI-boot works. C4's HIGH-Z state has a
CTL4 G7 FX3 CTL4 <<FX3 CTL4 weak pull up, so it can be balanced out with a weak pull-down.
cTLs L8868 FX8 CTLS vepys cris PMODE 2 0 SP I FlaSh
K6 FX3_CTL6 o . Digital 20mA
CTL6 === FX3_CTL6 igita
- 4.7K Ra57 Please verify thisVI04 FX
L7 P8 FX8 CTL7 (e cTL7
cTL7 . VIO1_FX VIO1_FX u26
G5 FX3_CTLS = SPI-MOSI_UART-RX 5 8
CTL8 KFX3_CTL8 SPIMISO UART-TX 2 PP vee
oTLg |8 FX3 CTLY (x5 T 100K Re4/ _SPI CLK 6 8 c77_|
K5 FX3_CTL10 R8 R6 = 0.1uF
CTL10 <CFX3_CTL10 T:;O DNP 10K VIO4 FX 4.7K R248  SPI Hold# flash 7 beoin
J5 FX3_CTL11 [ a7 R249 __ SPI-SSN_UART-CS 1 _pHO =
CTLI1 [P <K FX3_CTLH 27K R250 __SPI Wp# flash 3 LCS 4
H5 X8 CTL12¢¢rya orit WIVPP  VSS
CTL12 X3 VIO1_FX GVDDQ PMODE? PMODET PMODEO
G4 PMODEO R251 .
PMODEO R7 A A PART_NUMBER = MX25U3235EM2I-10G
H4 PMODET1 10K DNP
PMODE1 R10 P P Manufacturer = Macronix
PMODES |14 PMODE2 DNP R9 " 12
10K = FLASH VCC : 1.65V ~ 2V
L8 — FX3 datasheet pg 7:
INT_N_CTL15 SPI+USB is primary, USB only should be achievable
C5 SPI+USB on failure - PMODE[2:0] = "OF1"
RESET_N USB boot ~ PMODE[2:0] = "F11"
J68
——C341  SWITCH N
FX3 2.2uF A B
[s\)
1 1 Title
= = Nuand
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FX3 JTAG

U2F
MISC
SEC 6/7
12G-GPI058_SCL |22 FX3 12C SCL '
12G-GPI059_SDA [210 FX3 12C SDA '
12G-GPIO80_CHARGER-DETECT |2 —CHARGER DETECT '
3 0
F TCK
N TCK 2 c i
> oI L DI
00 €10 DO '
™S E8 T™MS '
......... ik TRST N '
FX3 |

VIO5_FX

10K
10K
10K
10K
10K

FX3 DEBUG + CL

DEBUG TPs

CHARGER_DETECT

TP6

<

VIO5_FX

J51
1 2
VT REF V_SUPPLY
e} Yo} Yol e} [Tel
o o o o o
TRST N 8 | N_TRST anp1
10l 5ol aND2 2
™S 7 § 8
™S GND3
S
TCK 9 | 10
TCK GND4
3]
RITCK 1 Rrok HI GND5 2
(U]
D0 8 0o ﬁ GNDs |4
Lp}
N _SRST 15 1 N sRsT aNp7 8
"1 beGRa GNDs |12
191 beaACK anpe 22

N2520-6002-RB

PART_NUMBER = N2520-6002-RB

Manufacturer = 3M

G G G G G G G G G G G G G G G G G G e e o o o Il

Debug LED

FX3 12C SCL

D10

R

FPGA Version Resistor

FX3 12C_SDA

R310
DNP

W LTST-C190KGKT

OCK SEL

FSLC[2..0]

R2
10K 10K
FSLC2 FSLC1 FSLCO
R3
10K
FX3 datasheet pg 8:
38.4MHz input CLK - FSLC[2:0] = "110" _
U2E r [N N N ] -'
XTAL / CLK
' TP3 '
SEC 5/7 ' FSLC2 < '
......... FsLco |-B2 FSLCO ' '
Fsict |-B4 FSLC1
FoLco LE8 FSLC2 ' P2 '
' FSLC1 '
STALIN -8 XTALIN ' <
8! xTALOUT |-S7 XTALOUT ' '
g cLkiN -2 232 H0.01uF { FX3_CLK ' 1 '
GLKIN_32 D6 CLKIN_32 ' FSLCO <
FX3 l (M N N N ] ‘
Title
Nuand
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USB CONNECTIONS

USB3.0

MICRO TYPE B

u2D
J48 L2
U - PORT BLM21PG221SN1D
1 A VBUS IN (VBUS_IN
SEC 4/7 E11 USB3 VBUS VBUS -
VBUS o 2 SS DM
TG _ID -
ot ip - o 3 SS DP
D+
A4 RX_P 4 TG ID
""""" SSRXP I"A3 S D =
SSRXM 5
VBUS A5 C43 | |0.1uF SS TX P GND1
SSTXP (25 6 SS TX M
.......... SSTXM C46 | |0.1uF SS TX M MICRO_SSTX-
7 TX P
A9 SS DP MICRO_SSTX+ SS
......... DP
o -ATO SS DM anoz 18 “I
VBUS/ . 9 SS RX P
VBAT ) MICRO_SSRX-
ne FAM MICRO_SSRX+ 2 SS RX M
Cc8 .04K /1% R48
R_USB2 11 N C4 | [0.1uF
B3 200 R47 SHIELD1 =7 1]
R_USB3 SHIELD2 3 5
~Y
SHIELD3 =7
== SHIELD4 15 BLM21PG221SN1D
= SHIELD5
FX3 SHIELDG |2 =
PART_NUMBER = GSB343133HR
Manufacturer = Amphenol
USB_3
usz U9
SS TX M 10 1 SS TX M TP7
_ VBUS IN 1 5 USB3_VBUS SS TX P 9 | 10 2 SS TX P OTG_ID <
IN out SS RX P 71° 21z SS RX P
SS RX M 617 415 SS RX M
c185 c186 B g g 3
1uF s 1uF ESDP
L EN L L SD Protector
2 4 FLAG R190 M PART_NUMBER = SP3010-04UTG .
GND FLAG Manufacturer = Littlefuse
. NCP361SNT1G
PART_NUMBER = NCP361SNT1G
Manufacturer = ON Semiconductor
Title
Nuand
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FX3

VDD+AVDD 1.2V@200mA

U2G U3VDDQ 1.8@Q60mA V1_F|’_2 FB7 j/_DD_FX
VDD_FX ~A . . . . . . . . .
_ E—— wezzorzssoth | oz | oo | o | cer | cse | cm | cas | ces | cos| cwr|
E10 c78 | c79 80 csi cs2 | c83 | csa | css | cio6| c107
Hi SEC 7/7 VBAT —— < C367
c3 | VDDt 22uF T 0'1UT0'1UT 1u|1’ 0 01Lﬂ’o.mLﬂ’o.wq’o.wq’o.ouﬂ’o.wq’o 01Lﬂ7
L7 | /bD2 VIO5_FX
e v - -
Fﬂ_; gggs vios [-€1 =
. z
;1(1) 3837 VIO2_FX
8 F1 VIO3_FX
]
U3RX_VDDQ A7 | oo vios LE3 cvDDQ : "
U3TX_VDDQ A2 B6 VIO4_FX | VI O 1 VI 02 :
U3RXVDDQ cvDDQ — 0 "
85 usTxvopQ vios 2! VIRTFX : VD1P8 - :
VIOt 1 FES * : ~YN :
- HT 7
viot 2 0 MPZ20125601A VIO1 FX VIO FX "
811 vsst : !
E5 | VSs2 B7 " |
6 | VSS3 AVSS css | c87 css c108 c109 |
D8 Xii‘; usvssa | : F F !
Gl 0.1uF—|70.1u|17 0.01UF o.1uF—I’ 0.01u i
VSS6
L vss7 U2AFEVSSQ |22 : FPGA VCCIO : :
VSS8
kg VSS9 UzPLLVSSQ 22 | VCCIO L G4 = S i
L5 VSS10 | - - - 0
A8 | Yooz = ' '
] ]
I . VIO3 VIO4 VIOS |
. FX3 : :
] ]
] VIO3_FX VIO4_FX VIO5_FX |
) 0
] ]
U3RX VDDQ AVDD : c110 cii cli4 cii5 c89 c90 0
T ' 0AuF [ 0.010F 0AuF [ 0.010F 0AuF [ 0.010F :
V1P2 FBs U3RX_VDDQ V1 _F|’_2 FB6 Aﬁ/_DD_FX : "
PR PR ]
' — je— je— '
MPZ20125601A5g J_ MPZ201256014s on_ c1 Oﬂ_ 0 - - - "
C363 I I |
0.1uF 22uF 0.1uF 4.7 uF
_ Changed C103 from 2.2uF to 4.7uF —
U3RX_VDDQ Vv1ip2
U3TX _VDDQ = V1P2
U3TX_VDD CVDD AVDD - ez
— Q Q CVDDQ = V1P8
V1P2 FB4 U3TX_VDDQ Vlgli)fffgy“ cvDDQ VDD = V1P2
L 2201250100 | W20 o] o viol = V1P8
C364 =
0.1uF 22uF 0.1uF 0.01uF VIOZ VlP 8
VIO3 = V1P8
— = VIO4 = V1PS8 Title
Nuand
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1

Analog 1.8V

Digital 1.8V

ILMS DIGITAL

PLLCLK is Vref'd by PVDDSPI33

Digital 1.8V

. u1iB
Analog 40mA : Digital 45.51mA C231 71 Total 22mA
: VD1P8 LMS_CLK 3 0.01uF | PLLCLK
K T : S 1
. L19 L16 : R290 LMS_TX CLK LVS TX 1Q SEL_207| TX-CLK RX_CLK 75— TWis RX 1Q SERS -MS_RX CLK
. : LMS_TX_IQ_S S X 1Q SEL RX_IQ_SEL <2 ThTS R0 -39 LMS RX_IQ_SEL
: MMZ0603S601C MMZ0603S601C : DNP LMS_TXDO tm; lig? g;_ DO ~ RXDO |3 - g LMS_RXDO
: : LMS_TXDI LMS TXD2 23| TXD1 RXD1 I3 LMS RxDZ_S5o-MS_RXD1
120 : . tmg—%gg IMS TXD3 541] TXD2 RXD2 g LMS RXD3 9 tmg—2§32
. . — _ = TXD3 RXD3 = _RXD3
MMZ0603S601C : RAVDD18 RXVCCPLL18 : = LMS_TXD4 tmg %Bg gg o oyt y tmg Eigg g LMS_RXD4
. c199 c196 . LMS_TXD5 NS TXDE 5 TXD5 RXD5 | TMS RXDE—< LMS_RXD5
: 9 : LMS_TXD6 S TXD6 RXD6 2 LMS_RXD6
. 1UF 0.1uF +  LMS RXEN LMS-TXD7 LMS_TXD7 28 ] 1X0° oo [ LMS RXD7 32 e Rops
. . —. q S |
R260 : — = : LM _TXDg ENSTXDs 50| 1X08 RXDS NS g3 LS Rx08
: = = . _ - TXD9 RXD9 = _RXD9
TXVDDVCOIB 3 : R289 LMS_TXD10 o 3Ty X010 RXD10 [ — g LMS_RXD10
. 9 H LMS_TXD11 - TXD11 RXD11 = LMS_RXD11
22 . :
L18 L15 L17 : =
: MMZ06035601C MMZ06035601C MMZ0603S601C ¢ LMS RESET 5
: . LMS_RESET o
C205 =—C200 . : S_RESET D)>—¢ RESET
10uF 0.1uF . .
1 1 : : - s Sen o RX_CLK OUT [40LMS BX CLK OUT 0| s Ry cLk OUT
= = . o LMS_SEN — SEN
. . 100K IMS oLk  <K__LMS SCIK 70 o1k
. c198 C195 = c197 : IMs oo K__LMS SDIo 691 501
. — q
: 0.1uF 0.1uF 0.1uF : LMS SDO X LMS_SDO 68 | 255
L21 . - - - : =
MMZ0603S601C . : TSTD_OUT2 é; §¥E13
: : TSTD_OUT1
R261 : : [MS6002D
_ RXVDDVCO18 . .
22 : UIA Analog 3.3V
° 4. Anal 573.547mA
1 : 33 | rovpD1s TXVCCLPF33 |4 e
: =5 TXVCCPLL18 TXVCCMIX33 |73
- : TRXVDDDSM18 TXVCCDRV33 55
Gae a0t : 28| vspiig TXPVDD33
: : RXVCCPLL18
= = : % R
: 35 RXVCCMIX33 07 ?
. 6| RAVDD18 RXVCCLNA33 g7 |
©000000000000000000000000000000000000000040[000000000000000000000000000 TDVDD18 RXPVDD33 [og T
RXVCCTIA33 (77 - V3P3 TX_LMS
V3P3_TX_LMS RXVCCLPF33 73 "
_TX_| L23 RXVCCVGA33
Y'Y x 80 { rxvppvcots
PVDDVGE MMZ06035601C L 02'93 L9 L10
1u 58
must be 3.3V — o TXPVDDPLL33A [0 MMZ0603S601C Q MMZ0603S601C
VD3P3 RXVDDVCO18 TXPVDDPLL33B 55— V3P3 RX_LMS V3P3_TX_LMS
TXVCCVCO33 g3 1 ESD supply higher current
VCCIO_R_C4 VCCIO_R_C4_CLK TXVCCCHP33 Needs MPZ20125601A
L57 L22 ~~~A T L24 37 | 1 avbD33 T
MMZ1005S601C MMZ0603S601C MMZ0603S601C 74
PVDDSPI33 is a Vref for PVDDSPI33 AxvCCCHPas |28 - c189 == C190 L30 L56 L14 L11 |
the SPI + PLLCLK. C202 C247 RXVOCLOB33 |22 0.1uF 0.1uF MMZ0603S601C MMZ1005S601C MMZ0603S601C MMZ0603S601C
Pin 71,74 need split plane 0.1uF 0.1uF 82
- RXVCCVCO33 [—g= — —
= = PVDDVGG RXVCCPLL33 [g& - -
- - ’ RXPVDDPLL33A |57
PVDDAD33A RXPVDDPLL33B
G204 12 PVDDAD33B V3PS_RX_LMS
34| PVDDAD33C 117
= - PVDDAD33D GLOBAL_GND [—
. [MS6002D = = c192 —— c193 = c19%4 C191
VD1P8 VCCIO_R_C4 L7 L8 0.1uF 0.1uF 0.1uF 0.1uF
L25 PVDDAD33[A-D] are the MMZ0603S601C Q MMZ0603S601C
~Y Y ADC/DAC IO buf Vref pins = = = =
MMZ06035601C
L26
L rYY YN
Title
MMZ06035601C Nuand
Pin 34 is further away from the —_— (208 C207 - (C187 —_— (188
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LMS ANALOG + RF

Ue3
1], 4
V3P3_TX_LMS 43 V1 <LMS_TX_V1
2 \
I|I GND a2
o . . 3, 6 _
32 V2 <LMS_TX_V2
237 C226
AS211-334 C24 =—C246
0.1uF L39 L38 8.2nF 8.2nF
1uF 36nH 36nH = =
c318 c319 300MHz - 2.8GHz
_ 20pF 20pF
J60 _ I ~ | TC1-1-13M
1O OF8 I
g2 5, C225 L41 —— c322
I||— O O —||I U1D DNP 6.8pF -
4 4 a
100 TXOUT1P sg DNP 0 5 J54 z
R269 Q2 R268 » R267 Q R266 PWR_HDR6 TXOUTIN y il
51 51 51 51 uic C317 SMAT
g‘f TXINIP 20pF ~ g
TXININ L
= — = — 24 | TXINGP o zZ | um S
= = = = 56 a O | ESDOPSRFL
TXINQN c313
TXOUT2N 3.6pF XZ ZX
TXOUT2P i = o
I o a
R265 - o
4
< 27 TXCPOUT E,s,’\fp
19K TXVTUNE <L L
- c212 C214 . |
470pF 8.2nF —_— c213 [
150pF Je1 OEXLNA1P C312
s R264 s [0 O 116 IEXMIX1P 3.6pF
— 820 15| RXOUTIP IEXMIXTN
- 5 5 Ti3-| RXOUTIN OEXLNAIN 36nH 3 36nH
== I||— O O —||I 1 RXouTQP RXIN1EP 134 < Las AS211-334
— - ‘o ole RXOUTQN RXIN1EN V3P3 TX LMS
T 3 [ 6
| PWR_HDR6 32 V2 <LMS_RX_V1
2
80 I|I GND a
g7 | RXCPOUT 1 / 4
R263 RXVTUNE 33 Vi S <{LMS_RX_V4
| RXIN1P U5z
RXINTN Co4 ——Co44
1.2K 8.2nF 8.2nF
—_— C2 c21 89 300MHZ - 2 . 8GHZ — —
09 0 = =
470pF 8.2nF c211 39 | XRES12K C309
150pF 38 éggﬁﬁg 132  2.7nH c323
e R262 R270 BXINGP 20pF || N TC1-1-13M 20pF
= 820 6800 TP17 2 i 3 P S 4
RXIN2N 5 NG
— I —% 6
= 42 | op 20pF || PD SD
4 C310 L33 2.7nH =
R271 Q2 R272 PLLCLKOUT L31
12K S 300 = OEXLNA2P T gzz:: 53| o
[Enmeer C325 43  27nH TC1-1-43+ C324 2 5
= OEXLNASN 3.60F || 3.6pF
= = = 1l Y"1 8P A~ 8 4 i sM
UNUSED 5 NG 1 < o o
v n —— 6 e | . +
3.6pF | PD SD o O | ESDOPS8RFL =
LMS_PLLOUT ) UNUSED - C326 L44  2.7rH L42 —
| [mSe002D 3
RF Shield tabs = RXIN3N = o
[MS6002D 3 8
1.5GHz - 3.8GHz =
u7o0 u73
o 1 = =
= RFSHIELDTAB —  RFSHIELDTAB C328 . .
100pF
u71 uz2
1 1 ;
GND it Nuand
= RFSHIELDTAB —  RFSHIELDTAB
Size Document Number Rev
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V3P58

CLOCKS

L47
MMZ1005S601C VCCIO_R_C4
L51
US5 L46 MMZ1005S601C
YN VCCIQ_R_C4_CLK
* ; VIN out > . D R_C4_
SHDN MMZ1005S601C
21GND  BYPASS D1 T
TC1014-3.0VCT713 0365 LTST-C190KGKT "X,
= X c219 c218 L55
V1P8_CLK 0.1uF 0.1uF MMZ1005S601C
= 1 1 *— Digital 10mA
C362 us7 R277 R284 . . NS
470pF A1 A2 200 ues These caps have to be close
B1 | VBATT CLK_OUT1 g5 <FX3_CLK 1.2K to their respective Vref pins.
VLDO CLK_REQ! 55— 58 ViP8 CLK
— 8] MCLK_IN  CLK_REQ2 83 ’ oo VDDOO 21
i c22 C220 GND CLK_OuT2 5 INt CLKOB :22 ELMS CLK
1uF 1uF CDC3RL02 =3 mg CLKOA c216
- L = VDDO1 g 0-1uF
. OLK1A 7K LMS_RX_CLK L
SMB_CAP 4| s CLK1B I— c217 .
(&)
= NS VDDO2 {2 0-1uF
L28 C8 I||— IN6 CLK2A :13 ELMS_TX_CLK L
8 CLK2B C4_TX_CLK oot
g 2 VDDO3 (7 0-1uF
§ Analog 2mA S|_SCL§ 13 scL %9: CLK3A ;0 SMB CAP L
Co27 —— SI_SDA 3:8 SDA o' CLK3B F————<K EXP_CLK - =
0.01uF | INTR %2 0.1uF
< < cO®
B u42 , Si5338 2la =
Lo § 5 CLK
g 5 ——C229
o0 0.01uF |:| —
80
o 216D
. ASVTX-12-A-38.400MHZ-H10-T
|
V3P3_RX_LMS L4s VA2P5 C248 Jed" A
VCCIO_L _C4 L50 ~~v v /YW\_—I_ SMB _CAP )%
MMZ1005S601C MMZ1005S601C 'ING
0.01uF
C348 C345 SMB
TP31 TP33 TP32 TP34 L53 0022u|: 0.022uF - ”’J
Y VY MMZ10058601C L
Digital 1mA = =
[Te]
U ’| b I 1.32KHz RC filter
t—a|Vvobo § £ E TP40
1559 CLRB = o
R275
DAC_SDO << 1? SDO vouT <
DAC_SDI 0] SDI 12K
DAC_SCLKS 75| SCLK .
DAC_CSB csB 3 C23
o No1= 0.1uF
_ 13 Z NC2 5
>3 1 LDACB oo NG3g =
— == NC4
- Z Title
DAC1615055 | Nuand
Size Document Number Rev
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POWER DISTRIBUTION

The idea is to drop to 1.
Then drop to 3.3,

V and 3.58V with SMP
2.5,

1.8 from the 3.58V SMPS.

Analog 3.3V

VDO €@ 500mA 100mV

280mA / 500mA

V3P3_TX_LMS
FB11 Us4
. . ° V3P58 . 1 4 o
1.2v (min:200mA, typ:800mA) / 3100mA / 90% eff EAReTTY f—z{En  our
3
GND
C343 5 6 C355
ViP2 2.2UF NR/FB_ GND } 2.2UF
Lag TPS79533DCQR =~ —
use = C344 =
V5POY g PVIN Sw g . ~Y ViP2 0.01uF
PVIN sw -2 4uH —
10mOhm B
R304 12 2 R301
1 EN FB 5 oK Analog 3.3V 220mA / 500mA
14 R302 VDO @ 500mA 100mv
AVIN paooD -2 V3P3_RX_LMS
16 | o GOO FB12 Us3
4 49.9K V3P58 YY Y\ - 1 4
— G354 comp 2 13 MPZ20125601A —=|EN out
20uF aog9g VCC IN 3
— L L GND
2mOhm C353 Z560 1 =—— C350 =— C359 —— (368 C340 5 6 C356
——0.1uF R303 2 ne o<aa  SS/TRK R300 220F 220F 22uF 2.2uF NR/FB  GND 2.20F
432K [M20145 | o 11.8K 2m0hm 2mOhm TPS79533DCQR =~ —
-I--I- = C342 =
R299 0.01uF
154K
—— c352 —— 349 —— C351 )
10nF 6.8nF 1uF
Digital 3.3V 106mA / 200mA
VDO €@ 200mA typ:90mV max:160mV
e VD3P3
= FB13 Us5
V3P58 YY Y\ - 1 IN ouT
o MPZ2012S601A 1 3
3.58v ~800mA / 1300mA / 95% eff EN
C346 2 C357
2 2uF [ GND NR/FB 2 ouF
L45 V3P58 — TPS79933DDCT
u4s = c34 =
V5POY g PVIN Sw 583 - ~ Y V3P58 0.01uF
PVIN sw & 3.3uH —
19.5mOhm B
R305 12 2 R280
1 EN FB 36.5K Analog 1.8V ~100mA / 200mA
14 R306 Ceramic caps will suffice
AVIN paooD -2 VA1P8
16 | o GO0 FB16 U49
4 49.9K V3P58 ~Y Y\ - 1 5 -
— (332 COMP 2 13 MPZ2012S601A N~ ouT
22uF a0o0g vee 3
— EN
2mOhi p4 1 p—
o ::8_91"3% R283 2o GILL  ssmRK R281 (2:353 g'ffé 2 4 (2:2?}
232K [M20143 | [_[o 10.5K 2mOhm GND  NR __|
==~ = TPS79318DBVR c333 —=
R285 = _L ootF
100K
C330 —_— (327 —— (361 IMS - 67.1mA
5.6nF 6.8nF 1uF FPGA - 25mA - -
FX3 - 25 mA Digital 1.8V 190mA / 400mA
Clocks - XOs - 20mA
SPI flash - 20mA max (verify this) Ceramic caps will suffice
L VD1P8
= FB15 us0 "|'
V3P58 o1 5 o
Wb 2501 2560TA N~ ouT
3
C338 EN C337
2.2uF 2| o NR 2 2.2uF
Analog 2.5V 30mA / 100mA = PS735TEDBVT =
VA2P5 = C336
FB14 uss 0.01uF
V3P58 ~Y Y o 1
MPZ2012S601A 1 3 g'ﬁ‘m out =
0358
C339 2 4
ToF GND BYPASS
= Title
= = TC1185-2.5VCT713 C366 Nuand
470pF
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POWER SELECTION + DEBUG

Jumpered power selection
DC barrel vs USB3 bus

J49 VDC 1 J70
? 1 O O 6
RAPC712X : 2 OO0 : KvsPo
Manufacturer = Switchcraft Inc. = VBUS_IN > : OO0 . ci121 c123
PART_NUMBER = RAPC712X PWR_HDR6 s _l+C122 1+ _l+C124

.%

T~
100uF_10V 100uF_10V | 330uF_10V | 330uF_10V

.|||_

Scatter these testpoints throughout the design.
Testpoints will be PTH

TP23 TP39

Lo
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