bladerRF - USB 3.0 Software Defined Radio
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Baluns/filters go here.

3V Analog 280mA/500mA - Linear LDO for LMS TX

(VC)
TCXO + +—————— DAC
S|533L'|I T Narrower band baluns
l DATA l | l
- RXIQ
GFIF 2
CLK ﬂp
SPI
USRS O/E <——» DQFN120
Phaticid ll 2.5 1FOB(130A121 C4 F484 (9x9)
(10x10) UART (23x23)
JTAG TAG JTAG
- e
1 I Analog TXIQ
SPI FLASH Chip selects and RXIQ for
for different GPIO probing/debug
endpoints?
5V@900mA 90% eff
3.58V - SMPS max 1.3A
] os%eff 1 >
— 3.

3V Analog 220mA/S00mA - Linear LDO for LMS RX

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

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

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

7

nuand =~

>

Title

— 1.8V Digital 190mA/400mA - Linear LDO for signalling Nuand

Size Document Number
B <Doc>

Rev

1 of 14

Date: Saturday, March 30, 2013
I

Bheet
1




FPGA CONFIGURATION

MSEL3 MSEL2

C4 handbook pg 171:

MSEL[3..0] =
PS-FAST
PS-STD
FPP-FAST
FPP-FAST

n1100"
"o0o0"
ni110"
nip1ln

™S
TCK
TDO
TDI
MSEL[3..0]
VCCA C4 VCCA C4 VCCA C4 VCCA C4

MSEL1 MSELO

@ 3.3/3.0/2.5v
@3.3/3.0/2.5v
@3.3/3.0/2.5V

€1.8/1.5 V (default) MSEL pins should be connected

directly to VCCA or GND.

L1
L2

L4
5

VCCIO_L_C4

R255
10K

Config is on BANK 1 aka VCCIO L _C4

VCCIO_L_C4
C4_CONFDONE
< C4_CONFDONE R56
10K
u43c
CONF_DONE M18
NSTATUS ﬁg gf“gygg < C4_NSTATUS
NCONFIG [T < C4_NCONFIG
NCE
= VCCIO_L_C4 VCCIO_L_C4
DCLK —ﬁKZ { C4_DCLK R259
T™S
TCK MSELO [T SELO R273
L18 SEL1 10K
MSEL1 77 SEL2
TDO MSEL2 [g5g MSELS
TDI MSEL3 10K
EP4CE15A115F484

JTAG is on BANK 1 aka VCCIO_L C4

J38
R252
TCK 1 2
s - TCK E GND -
100 3 po O VCC_TRGT 4
VCCIO L C4 Ro54 UI
S 51 1vs Fcﬂ) NCt e
1K ]
— 1 Ne2 0' NC3
VCCIO_L_C4 R253 <
1D 9 TDI E GND L_|_
K =

ALTERA_JTAG

VCCIO_L_C4
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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]

U43D

BANK 1

FX3_CTL5>>+:;
FX3_CTL4 >>%
GPIF15 Y>—DB 1
ET |

E2

E3 |

E4 |
FX3_CTLO E;
FX3_CTL1 &7
FX3_PCLK &3
FX3_CTL7 Ge

FX3_CTL3 >>%
H5
FX3_CTL2 >>—:$—
1|

FX3_CTL11 2
FX3_CTL10 r
GPIF7

B1_10_B1
B1_10_B2
B1_I0_C1
B1_10_C2
B1_10_D1_DATA1_ASDO
B1_10_D2

> B1_IO_E1
${ B1_I0_E2_FLASH_nCE_nCSO

B1_I0_E3
B1_I0_E4_NRESET
B1_I0_F1
B1_10_F2
>B1_CLK1
B1_10_G3
B1_10_G5_VREF
B1_I0_H1
B1_IO_H2
B1_10_H5 VREF
B1_I0_H6
B1_I0_H7_VREF
B1_10_J1
B1_10_J2
B1_10_J3_VREF
B1_I0_J4
B1_10_J6
B1_I0_K1_DATAO

EPACE15A115F484

' Je4 '

0 O |LL_FX3_UART RX

' O 2 FX3 UART TX '

) o :
I

' HEADER_1x3_100mil = :

FPGA

U43E

BANK 2

,\IZ?— B2_10_L6
FX3_CTL12>>—M2 B2_10_M1
M3 B2_I0_M2
ma| B2_10_M3
GPIF20 >>W B2_10_M4
M6 | B2_I0_M5_VREF
GPIF‘I7§>>:N1 B2_10_M6
FX3_CTL8 Nz | B2_I0_N1
NG| B2_IO_N2
NG| B2_IO_N5
GPIF16§§j B2_I0_N6
GPIF28 B5| B2_I0_P1
p3| B2_I0_P2
pi| B2_10_P3
GPIF18 >>T B2_10_P4
R1 B2_I0_P5
GPIF23 i;j B2 |0_R1
GPIF26 R5 | B2_IO_R2
Ti| B2_IO_R5_VREF
T5 PB2_CLK3
T3 PB2_CLK2
T4 | B2_I0_T3_VREF
GPIF21§ T5 | B2_I0_T4
GPIF19 >>:_U1 B2_10_T5
U5 B2_10_U1
v B2_10_U2
v | B2_I0_V1
V3| B2_lo_Vv2
vi B2_10_V3
wi| B2_Io_v4
GPIF24 >>—W2 B2_10_W1
“— B2_10_W2
GPIF30 >>——¥; B2_10_Y1
T B2_10_Y2

GPIF31 >—2A1 L Bo 10 AR

U9

= B3_10_U9
u10 | B3-10_
U117 B3_IO_U10

GPIF22 )——2+ B3 IO V5
V9 |

7 B3_10_V9_VREF
w?— B3_l0_V10

GPIF25 Wg B3_IO_W6
GPIF27 ws | B3_IO_W7

LA LEFT 1A

3 B3_10_W10
7 B3_10_Y3
v&| B3_I0_Y4_VREF
y7 B3_I0_Y6
& B3_10_Y7
7 B3_10_Y8
5 B3_10_Y10

FX3_UART_RX xi B3_I0_AA3
nFX3_UART_CS AAE | B3_IO_AA4
LED1 FX3 UART TX AAs| B3_IO_AA5

BANK

U43F

BANK 3

B3_10_U11_VREF
B3_10_V8

B3_10_V11

B3_I0_W8

GPIF29 )>—AB3 183710 AB3
’be—| B3T10_AB4_VREF

LED2 AB7

5 B3_I0_AA8
= B3_I0_AA9
AA17| B3_IO_AA10

B3_I0_AA7

B3_CLK15

B3_IO_AB5

MINI_ EXP_1 AB8

MINT EXP 2 ABO |

LED3 AB10

B3_I0O_AB7
B3_|0_ABS
B3_10_AB9

AB11

B3_I0_AB10

EP4CE15A115F484

FX3_CTL9 ))———< C4_DCLK

FX3_GPI052 ))————< C4_NSTATUS
FX3_GPIO51 ))——<< C4_NCONFIG
FX3_GPI050 ))———— < C4_CONFDONE

VD3P3

D11
LTST-C190KGKT §

R278
820

LED1 LED2

LTST-C190KGKT §

J71

B3_CLK14

EP4CE15A115F484

Mini Expansion Header

VCCIO_L_C4 VD3P3
6

0 0O
FHo o

5

4 MINI_EXP_1

MINLEXP 23 | ~

PWR_HDRG6

VD3P3

D12 Y D13

R286
820

LED3

LTST-C190KGKT §

VD3P3

R287
820

C4_CLK ),

U43K
BANK 8
A3
GPIF5 Y>——37-{ B8_IO_A3_DATA10
£ B8_I0_A4
GPIF3 )% B8_|0_A5_DATA5
SI_SCL ;ﬁ B8_IO_A6_PADD19
SI_SDA A | B8_IO_A7_PADD18
GPIF6 ) Ao | B8_IO_A8_DATA2
DAC_SDO gw B8_IO_A9_PADD16
DAC_SDI {&—z77| B8_IO_A10
B3 1 B8_CLK10
GPIF10 §§E B8_|O_B3_DATA11
GPIF8 55| B8_IO_B4_DATAS
g6 | B8_IO_B5_VREF
GPIFO 57| B8_IO_B6_DATA15
GPIF1 55| B8_IO_B7_DATA4
GPIF2 B8_IO_B8_DATA3
DAC_SCLKK—F70| B8_IO_B9_PADD17
DAC_CSB <<—g77| B8_IO_B10_PADD15
c3PB8_CLK11
¢i|B810_C3
GPIF12 C6 | B8_IO_C4_DATA12
GPIF11 G7| B8_IO_C6_DATA7
GPIF13 Ca | B8_IO_C7_DATA13
GPIF14 10| B8_IO_C8_DATA14
D6 | B8_IO_C10_VREF
D16 | B8_IO_D6_VREF
£5| B8_10_D10
E6 | B8_IO_E5
£7| B8_IO_E6
Eg | B8_IO_E7
F7| B8_IO_E9_VREF
FX3_CTL6;>>:F8 B8_IO_F7
GPIF4 Fo | B8_IO_F8_DATA9
F107] B8_IO_F9
GPIF9 )>————— B8_I0_F10_DATA6
EP4CE15A115F484
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F (1) (1)
Avoid VREF pins due to their slow IO times. PGA Expansion Header
U431 u43J
U43G U43H VCCIO_R_C4 5
u74
b BANK BANK 7 b
BANK 4 BANK 5 6 =F z 2 F2———<KEXP_CLK
o
EXP_GPIO_1
R16 M16 LMS—RXDm;; B2 B6_10_B21_PADD2 EXP-GPIOT5 ATa | B7_CLK8 !l s %I 4 I
T15 | B4_IO_R16 m1g | B5_10_M16 LMS_RXD11,>Exp Gpiocee | B6_I0_B22_PADD22 EXP_GPIO_25 A14 | B7-10_A13_PADD11 EXP SPI CLK 5 [~ 6 EXP_PRSNT
T16] B4_I0_T15 M26| B5_10_M19 — 51 B6_I0_C20_PADD20 EXP GPIO 26 A5 | B7_|O_A14_PADD9 e I 6
u12 | B4_10_T16 LIS TXDO M27 | B5_10_M20 LMS—RXDSB C22 | B6_10_C21 EXP_GPIO_27 A16 | B7_IO_A15_PADD5 EXP_SPI_MISO 7 8 EXP_SPI_MOSI
U141 B4_I0_U12 _ §>>:—M22 B5_10_M21 LMS_RXD9 > Ex5apiongg | B6_I0_C22 EXP GPIO 28 AT7 | B7_I0_A16 —_—7 8
v15 ] B4_I0_U14 LMS_TXD5 N78 | BS_IO_M22 — < —  D{ | B6_IO_D20_VREF EXP GPIO 32 A1g | B7_IO_A17_PADD1 9 10
v15 B47I0 V12 VREF N1o B5 10 N18 LMS_RXDS5 B6_10_D21 EXP GR35 ATe| B7_I0_A18 | 9 10 I
—{ B4"10_v13 = B5_I0_N19_VREF LMS_RXD7 B6_10_D22 EXPGPIo 30 Az0| B7_I0_A19 EXP GPIO 1 EXP GPIO 17
wg— B4_10_V14 LS TXDp mg?— B5_I0_N20 tmg,sigg B6_I0_E21_NOE ——-—g‘fg B7_10_A20 EXECPIOT 1114, 12 |12 EXP GPIO_
= B4_|0_V15 _ B5_IO_N21_DEV_CLRN B6_I0_E22_NWE 5P B7_CLK9 u
_10_ _IO_N21_DEV_ — _10_E22 EXP_SPI_MOSI _ EXP_GPIO 2 EXP_GPIO 18
v\\ﬂg— B4_10_V16_VREF LMS_TXD7 i ﬁ% B5_10_N22_DEV_OE g;— B6_IO_F17 EXP GPIO 17 212 B7_I0_B13_PADD12 EXPGPIO2 13 | 13 14 |14 EXP GPIO.
W1i B4 1o w13 p27| B5_I0_P20_VREF Fo | B6_IO_F19 EXP GPIO T8 Bz | B7_I0_B14_PADD10 15 16
W15 ] B4_I0_W14_VREF LMS_TXD4 g@ B5_10_P21 Fo1| B6_IO_F20_NAVD EXP GPIO 20 Bi6 | B7_|0_B15_PADD6 -I| 15 16 |I-
w17 | B410_W15 LMS_TXD10 R17 | B5_10_P22 LMS—RXD“;@ B6_10_F21 EXP_GPIO 21 B17 | B7_10_B16 EXP GPIO 3 17 18 EXP GPIO 19
5 B4_I0_W17 5 B5_I0_R17_VREF LMS_RXD1 B6_IO_F22 B7_10_B17_PADD2 — 17 18—
Y13 R19_| G18_| EXP_GPIO_23 B18
y17_| B410_Y13 R20_| BS_IO_R19 G21| B610_CG18_PADD23 EXP_GPIO_24 B19 | B/_10_B18_PADDO EXP_GPIO 4 19 20 EXP_GPIO 20
AA12 ] B4_I0_Y17 R21 | B5_IO_R20 G5 1'B6_CLK4 EXPGPIo 20 B20 | B7_10_B19 19 20—
AA13 P B4_CLK13 LMS_TXD8 ;@ B5_IO_R21 C4_TX_CLK P>———22—bB6_CLK5 EXP PRSNT 13 ] B7_10_B20 21 22
LMS_RESET B4_10_AA13 LMS_TXD6 B5_10_R22 5 B6_lO_H18 VREF =5-Ep0 9 o7& | B7_IO_C13 _PADD7 -I| 21 22 |I-
LMS_RXEN AAIL ] B0 AAT4 T 8510 117 19 1 g6 10 H19 EXEORI0 19 €15 | 57710-C15 VREF
LMS_SCLK x]g B4_IO_AA15 gf— B5_10_T18 Eg?— B6_IO_H20 Eiggg:géz gg B7_10_C17 e s 2q |24 EXPCFIO 21
c =— B4 10 AA16 LMS_PLLOUT >B5_CLK6 LMS_RXD2 B6_10_H21 B7_10_C19 c
_10_ — _ _ _10_ EXP_GPIO 2 _10_ EXP_GPI EXP_GPIO 22
AT B4TI0 AATT LMS_RX_CLK_OUTiﬁ-BS_CLW LMs_Rx_IQ_SEL;< H22 | 86710 H22 SRI02 D13 | 5716 D13_PADDS EXPCGPIOS 2514 26 |28 EXP_GPIO_
AA18 U20 118 EXP_GPIO_15 D15
AA1G7| B4_IO_AA18_VREF U271 B5_10_U20 21| B6_I0_J18 EXPGPIO 7 D77 | B7_10_D15 27 28
2 B4TI0_AA19 LMS_TXD11 B5_10_U21 LMS_RXDO B6_10_J21 B7_10_D17_VREF | 27 28 I
TX V2 AA20 LMS_TXD9 U22 LMS TX 13 SEL J22 EXP_GPIO_8 D19
AB12 | B4 10_AA20 — v21 | B5_10_U22 A K1 | B6_10_J22 EXP_SPI CLK E11 | B7_10_D19 EXP_GPIO 7 29 30 EXP_GPIO 23
S S0 B4_CLK12 V27| B5_I0_V21 K1 | B6_IO_K18 ———=——"—F15| B7_IO_E11_PADD13 ———{ 29 30 f——m—————

_ B4_10_AB13 s B5_10_Vv22 | B6_I0_K19_VREF EXP GPI 5 B7_I0_E12 EXP GPI EXP GPIO 24
LMS_SDO B4_10_AB14 ng— B5_l0_W19_VREF g;— B6_IO_K21_CLKUSR ng&—-i% B7_|IO_E13_VREF EXPGRIOS 31 31 32 | 32 EXP GPIO
LMS_TXEN B4_I0_AB15 Wa1 | B5_I0_W20 LMS_TXD1 3»——— 55 B6_|I0_K22_NCEO EXPGPIo 5 E15 | B7_IO_E14_PADD3 33 24
LMS_SEN B4_IO_AB16 Wo3 | B5_10_w21 25| B6_IO_L21_CRC_ERROR EXP GPIO 6 Ei6 | B7_IO_E15 -I| 33 34 |I-

B4_IO_AB17 y2o | B5_I0_W22 LMS_TXD3 »»————==+ B6_|0_L22_INIT_DONE EXP 5Pl MISOF11 | B7_IO_E16 EXP GPIO 9 35 36 EXP GPIO 25
RX V2 AB19 | B4_I0_AB18 ™ VA1 AAZT | B5_10_Y22 EXPGPIO 12 Fi3 | B7_|0_F11_PADD14 35 36 —————————— "
RX_V1 AB20 | p1-10-/B19 B5_10_AA21 ‘EXP_GPIO_13 F14 | B710_F13_PADDA EXP_GPIO_10 37 38 EXP_GPIO 26
B4_IO_AB20 EP4CE15A115F484 EXP_GPIO_14 F15 | B7-10-F11 37 38
IV 39 40
EP4CE15A115F484 | 39 40 I
EPACE15A115F484 EXP_GPIO_11_41 |, 4 142 EXP_GPIO_27
EPACE15A115F484
LMS SIGNALS GO TO THE "RIGHT" OF THE C4 EXP_GPIO_12 43 44 EXP_GPIO_28
BANKS 4, 5, 6, 7 —_—— =143 44 2
| 51 45 a6 22 I
VCCIQ_R_C4 VCCIQ_R_C4 EXP_GPIO_13 47 | . 45 148 EXP_GPIO_29
B B
EXP_GPIO 14 EXP_GPIO_30
VD3P3 _GPIO_14 49 | o 50 |50 ' GPIO_:
' U69 | 51 52
R274 —|_1 S '||| 51 52 II
(SI_SDA REAl 21 A1 B1 (3 S?’W LMS_TX V1 EXP_GPIO 15 63 | . 54 |84 EXP GPIO 31
1.2K RX_ V1 4| A2 B2 47 _Rs7 S VA EXP_GPIO 1655 T 56 EXP_GPIO 32
RX V2 5| A3 B3 ™10 Rse LS R V2 55 £ 56
R276 Ad B4 - 57 [ 58
g— NC1 NC2 —% V5POy>——-— 57 = 58 ——<KV5P0
<slse GND OF V5P0 59 E 60 V5P0
12K TXBO104 D% o oo = 1
) | BSH30-XX-X-D-A
©
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5 4 3 2 1
VCCIO_L_C4 defines the "left" banks of the C4 : !
VCCIO R C4 defines the "right" banks of the C4 l VCCINT @1.2V, MAX 3.1A
The left side goes to the FX3, and the right side goes to the LMS. : ] VCCA2P5 @ 2.5, MAX 0.1A
l VCCIO @1.8V MAX 0.1A
| |
VCCIO L_C4 VCCIO_R_C4 ] VCCINT_C4 |
VCCINT_C4 | i
U43A '
J8 D4 |
J10] VCCINT VCCIO1 &7 ] |
J77] VCCINT VCCIOT [z 0 |
D 75| VCCINT VCCIOT [hz i ' D
J73 ] VCCINT VCCIO1_V15 ' U438
J14_| VCCINT N4 ! A1 c18
%G| VCCINT VCCIO2 g7 ! ] A55 | GND GND_V15 57
%74 | VCCINT VCCIO2 vz ] ] G5 GND GND_V15 [-3g
g VCCINT VCCIO2 [z ] | Co | GND GND_V15 3
4] VCCINT VCCIO2_V15 | i 11 GND GND_V15 g3
g | VCCINT w5 ' ' 12 GND GND_V15 [$55
Wia| VCCINT VCCIO3 g V1P2 Gia] GND GND_V15 [v75
NG| VCCINT VCCIO3 [T ' T | G176 | GND GND_V15 [5g
55| VCCINT VCCIO3 285 | ' L * * * * * * ] 53| GND GND_V15 =570
570 VCCINT VCCIO3 [—2A6 ] ] £50 | GND GND_V115 [F15
571 VCCINT VCCIO3_V15 | | =5 GND GND_V115 [-F75 o
575 VCCINT W12 i ' 5| GND GND_V115 |57
573 | VCCINT VCCIO4 [~ ' ' G20 | GND GND_V115 [-&5
VCCINT VCCIO4 GND GND_V115
J}g VCCINT VCCIO4 XVB§1 ' 2anf 1 2anf 1 4IEL 4IEL tonF_L | ﬂg GND GND_V115 g};
U717 VCCINT VCCIO4 774 ] - - - B B ] 75 GND GND_V115 [-&75
Ga | VCCINT VCCIO4_V15 ] - - - 0 T1g | GND GND_V115 [-577
VCCINT_V115 GND GND_V115
o8 | VCCINT V115 VCCIos g : r Goor . G298 L 0299 L+ o300 : - GND GND_V115 |-1g
G12 | VCCINT_V115 VCCIO5 [~7g ' K11 GND GND_V115 [-573
Giz | VCCINT_V115 VCCIO5 g ~ o~ o~ o~ ! Kiz | GND GND_V115 [~z
G176 | VCCINT_V115 VCCIO5_V15 | 2 d 0 ] Kiz| GND GND_V115 |75
c Ho | VCCINT_V115 E19 = ] T70 ] GND GND_V115 [~j75 c
A77| VCCINT_V115 VCCIO6 [~&71g 1 - Tantal Tantal Tantal Tantal | 711 GND GND_V115 [
Hi5 | VCCINT_V115 VCCIO6 [7g L antalum antalum antalum antalum 0 12| GND GND_V115 |75
J7 VCCINT_V115 VCCIO6_V15 ' : 20 ] GND GND_V115 75
VCCINT_V115 GND GND_V115 |
j}g VCCINT_V115 vcelo7 3%12 | VECA C4 ] m? GND GND_V115 '\N’g
K8 | VCCINT V115 VCCIO7 517 ] | M2 | GND GND_V115 [-N75
K15 | VCCINT_V115 VCCIO7 516 0 ‘ | M3 | GND GND_V115 77
Ri7| VCCINT_V115 VCCIO7 578 i ' N3 | GND GND_V115 |55
77 VCCINT_V115 VCCIO7_V15 c125 c126 N0 GND GND_V115 [5g
VCCINT_V115 A2 | ' NT1| GND GND_V115 |57 »
cv—L,Jlg VCCINT_V115 VCCIO8 55 ! 47 uF 47 UF ] N7z | GND GND_V115 |7
w15 | VCCINT V115 VCCIO8 35 ] ] N3] GND GND_V115 [-rg
N7 | VCCINT_V115 VCCIO8 577 ] | P19 | GND GND_V115 [-g77
Ni4 | VCCINT_V115 VCCIO8 &5 | — i T3] GND GND_V115 573
N6 | VCCINT V115 VCCIO8_V15 ' - ' V26| GND GND_V115 [-r7g
7 | VCCINT_V115 i VAP2PLL_C4 VCCINT_C4 ' w3 | GND GND_V115 g
5714 VCCINT_V115 L29 Y5 | GND GND_V115 75
575 VCCINT_V115 | ] Y| GND GND_V115 |75
577 VCCINT_V115 VCCA C4  VA2P5 ] ‘ * Y Y VA ] v71] GND GND_V115 77
R6 | VCCINT_V115 | MMZ1005S601C | Y12 | GND GND_V115 [j7
Re | VCCINT_V115 i c128 Ci27 ' ¥i6 | GND GND_V115 |73
VCCINT_V115 T6 vig | GND GND_V115 [—7g
B 21(2) VCCINT_V115 VCCA1 15 | 47 UF 4.7 UF ' ¥20| GND GND_V115 [—7s B
R4 VCCINT_V115 VCCA2 55 ' | AAs | GND GND_V115 |57 —
Ri5| VCCINT_V115 VCCA3 (78 VAP2PLL C4 ] ] AA> | GND GND_V115 -
77 VCCINT_V115 VCCA4 = ] — 0 AB1 | GND
Tg| VCCINT_V115 Us | - | = ABoo | GND
+77| VCCINT_V115 VCCD_PLL1 &77 i ' - GND
s | VCCINT_ V115 VCCD_PLL2 [ Us
V7| VCCINT_V115 VCCD_PLL4 0 Veelo L C4 ] 75| GNDA2
VCCINT_V115 o il ] Vig | GNDA3
: | GNDA4
] I b -
EP4CE15A115F484 : _ | = EP4CE15A115F484
C105 c116 c117
] +  C301 !
' DNP 47 uF—r 47 uF—f 47 uF—r '
\ « 330uF |
0 4v 1 |
| Tantalum _ ]
| = :
]
| VCCIO_R_C4 '
A | ] A
|
l e Py
]
] - c118 c119 C120
] +  C302 Title
] 4V DNP 4.7 uF 4.7 uF 4.7 uF Nuand
] Tantalum 330uF _
Size Document Number Rev
: = B <Doc> A
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U2A

P - PORT

VIOl

SEC 1/7

DQO
DQ1
DQ2
DQ3
DQ4
DQ5
DQ6
DQ7
DQ8
DQ9
DQ10
DQ11
DQ12
DQ13
DQ14
DQ15
PCLK
CTLO
CTL1
CTL2
CTL3
CTL4
CTL5
CTL6
CTL7
CTL8
CTL9
CTL10
CTL11

CTL12

PMODEO
PMODE1
PMODE2

INT_N_CTL15
RESET_N

F10 GPIFO K GPIFO
F9 GPIF1 :(GPIF1
F7 GPIF2 ((GPIFZ
G10 GPIF3 K GPIF3
G9 GPIF4 ((GPIF4
F8 GPIF5 K GPIF5
H10 GPIF6 :(GPIFG
H9 GPIF7 ((GPIF7
J10 GPIF8 K GPIF8
J9 GPIF9 ((GPIFQ
K11 GPIF10 K GPIF10
L10 GPIF11 :(GPIFH
K10 GPIF12 ((GPIF12
K9 GPIF13 K GPIF13
J8 GPIF14 ((GPIF14
G8 GPIF15 K GPIF15

K5

J6 FX3 PCLK ¢ 3 peik
K8 FX3_CTLO (¢ ey cio
K7 FX3_CTL1 :(FXI;CTU
J7 FX3 CTL2 s crio
H7 FX3 CTLS (¢ ey cris
G7 X3 CTLA (pys g
66 FX3 CTLS iy cris
K6 FX3 CTL6 :(FXI;CTLG
H8 X3 CTLT s Ty
G5 FX3 CTLB iy crig

H6 FX3_CTL9 :<FX3 CTLY

FX3 _CTL10

G4

<FX3_CTL10

J5 FX3 _CTL11 ((FX3_CTL11

X3_CTL12

"'54——« FX3_CTL12

VIO1_FX
PMODEO

H4

PMODE1

R10

cvbDQ

L4 PMODE2

L8

DNP

C5

FX3

——

C341
2.2uF

R9
10K

J68
SWITCH

4

.||I 2[ >

FX3 GPIF + BOOT

uz2B

S0 -

PORT

VIioz

SEC 2/7

DQ16
DQ17
DQ18
DQ19
DQ20
DQ21
DQ22
DQ23
DQ24
DQ25
DQ26
DQ27
GPI0O45

K2 GPIF16 K GPIF16
J4 GPIF17 ((GPIF17
K1 GPIF18 K GPIF18
J2 GPIF19 :(GPIF19
J3 GPIF20 ((GF’IFZO
J1 GPIF21 K GPIF21
H2 GPIF22 ((GPIFZZ
H3 GPIF23 K GPIF23
F4 GPIF24 :(GPIF24
G2 GPIF25 ((GF’IFZS
G3 GPIF26 K GPIF26
F3 GPIF27 ((GPIF27

| F2_

FX3

PMODE[2..0]

VIO1_FX VIO1_FX
R8 R6
TP10 DNP 10K
PMODE2 T PMODE1 PMODEO_[
R7
10K A A
TP11 TP12

FX3 datasheet pg 7:

SPI+USB is primary, USB only should be achievable
SPI+USB on failure - PMODE[2:0] = "QOF1"

USB boot - PMODE[2:0] = "F11"

u2c

S1 - PORT
SEC 3/7
pazs H2—CPIF28_GpiFas
paze FE——CPIF29_ ¢ Gpirag
™M pQ3o FE2—CPIFS0_GpiF3g
8 pa3t [EA—CPIEST i piFas
> 12S-CLK m%(mfemoso
12S-SD DZ%(FXI&_GPIO&
.......... psws 23— Fx3 GPIOS2
UART-RTS_SPI-SCK (22 —
UART-CTS_SPI-SSN c SPI-SSN_UART-CS <nFX3_UART_CS
g UART-TX_SPI-MISO c2 SPI-MISO_UART-TX < FX3_UART_RX
'S' UART-RX_SPI-MOSI DS SPIMOSI UART-RX <FX3_UART_TX
128-MCLK |F4—
FX3 In 32-bit GPIF mode UART is (FX3 data pg 33):

Add R257 so that SPI-boot works.
weak pull up, so it can be balanced out with a weak pull-down.

GPIO[55] (C2)=UART_TX
GPIO[56] (D5]=UART_RX

UART_CS was added to allow the FPGA to use the
MISO/MOSI lines to communicate via UART with the FX3.
CS can also be deasserted to write to flash after boot.

C4's HIGH-Z state has a

SPI Flash

Digital 20mA

4.7K R257 Please verify thisVIO4 FX
u26
_ SPI-MOSI_UART-RX 5 8
SPIMISO UART-TX 2 PP vee
100K R24 SPI CLK 6 Q C77
A%
— 0.1uF
VIO4_FX 4.7K R248 SPI Hold# flash 7
[ 47K R249 __ SPI-SSN_UART-CS 1 iS)'-D =
CS
I 4.7K R250 _ SPI Wp# flash 3 WVPP VSS 4
R251 )
PART_NUMBER = MX25U3235EM2I-10G
DNP
Manufacturer = Macronix
= FLASH VCC 1.65V ~ 2V
Title
Nuand
Size Document Number Rev
B <Doc> A
Date: Bheet 6 of 14
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U2F
MISC °
SEC 6/7 '
12C-GPI058_SCL |22 FX3 12C scL '
126-GPI059_SDA |-212 FX3 12C_SDA '
12C-GPIO60_CHARGER-DETECT |21 CHARGER DETECT '
3 (
N TCK 2 TCK '
> o1 LE7 DI '

100 |10 TDO
Tms [E8 TMS '
,,,,,,,,, TrsT N |-B1 TRST N '

FX3

CHARGER _DETECT

TP6

<

FX3 DEBUG +

--------q

DEBUG TPs

JTAG_ICE_CONN

V_SUPPLY

GND1

GND2

GND3

GND4

GND5

GND6

GND7

GND8

GND9

VIO5_FX

20

PART_NUMBER = N2520-6002-RB

' VIO5_FX
X X X X X
' g g 9 g g J51
0 é 1
VT_REF
wn w0, wn wn w0,
' ¥l o o ¢ o
' TRST_N )| 3 N_TRST
' DI 5 1oy
' ™S 7 | s
' TCK 9 | 1ok
: RTCK 11| rrek
' TDO 13 100
' N_SRST 15 N_SRST
' 17
»—— DBGRQ
' 19
' *—— DBGACK
' N2520-6002-RB
' Manufacturer = 3M
‘-----------------------‘

CLOCK SEL

Debug LED

FX3_I2C_SCL

D10
W LTST-C190KGKT

Q

FPGA Version Resistor

FX3_I2C_SDA

R310
DNP

Ill—«/\f

FSLC[2..0]

Rev

14

cvDDQ cvbbQ
R1 R2
10K 10K
FSLC2 FSLC1 FSLCO
R3
10K
FX3 datasheet pg 8:
38.4MHz input CLK - FSLC[2:0] = "110" ==
U2E '- - G a» a» 1
XTAL / CLK
' TP3 '
SEC 5/7 ' FSLC2 < '
.......... FSLCO Bz FSLCO ' '
FsLCH B4 FSLC1
FSLC2 E6 FSLC2 ' TP2 '
' FSLC1 < '
XTALIN C6 XTALIN
81 STALOUT €7 XTALOUT ' '
N U I
(§) cLkin 2 <FX3_CLK TP1
LKIN 32 ' '
CLKIN_32 D6 C 3. ' FSLCO ( '
FX3 ‘ D Gb aGb ab & ‘
Title
Nuand
Size Document Number
B <Doc>
Date: Bheet 7
1
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USB CONNECTIONS

USB3.0 MICRO TYPE B

Thursday, January 29, 2015
I

u2D
U - PORT
L2
SEC 4/7 E11 USB3_VBUS u75 BLM21PG221SN1D
VBUS 1 VBUS_IN (VBUS_IN
c9 OTG_ID VBUS 5 SS DM —
OTG_ID D_M 5 S5 DP
D_P | —
GND
A4 SS RX_P 5 SS TX M
""""" SSRXP 733 SS_RX_M SS_TX N 75 SS_TX P
SSRXM SS_TX_P [—=
GND_D
X P RX M
VBUS SSTXP (A €43 110.1uF SS SS_RXN |5 Se Xl
4444444444 SSTXM C46 | |0.1uF SS TX M GNSDSTFRAE—E; 70 MRATANE,
— _TAB_1 1737 _ C4 ||0.1uF
4444444444 A9 SS_DP GND_TAB_2 - I
g,\'jl’ A10 SS_DM L5~~~
veus/ USB3TYPER BLM21PG221SN1D
VBAT 1
NC A_11)< =
6.04K / 1%
R Ussz |-C8 b R48
200
R ussa |-B2 R47
FX3 .
ESD DEVICE '_________l
us7 us ' '
ssTXM 10 [ ik ss_TX TP7
_ VBUS IN 1 5 _ USB3_VBUS SS_TX P 9 2 SS_TX OTG_ID
IN out SS RX P 71° 21z SS_RX ' < '
SS_RX_M 6|7 415 SS_RX '
c185 C186 8|6 53 0
8 3
1uF 3 1uF ==5F '
L EN_L L SD Protector '
- - — (X N N N N N N N
2 4 FLAG R190 iM___ VBUS_IN PART_NUMBER = SP3010-04UTG
GND FLAG Manufacturer = Littlefuse
. NCP361SNT1G
PART_NUMBER = NCP361SNT1G
Manufacturer = ON Semiconductor
ITitle
Nuand
Size Document Number Rev
B <Doc> A
Date: Bheet 8 of 14
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FX3

VDD+AVDD 1.2V@200mA

U2G U3VDDQ 1.8@60mA V1P2 FB7 VDD_FX
VDD_FX POWER —|— A~ . T o . . " .
SEC 7/7 VBAT |LE10 MPZ20128601A _L C78J_ C79_L cso_L CS‘I_L Csz_L c83 84_L CSS_L C106_L c
H1 ~ c
c3 | VDbt 233; T 01ulT0.1uT0.1ulT o.ouﬁfoouﬂ’om 1ul?fo.o1lﬁfo.1u?f !
L7 | VbD2 VIO5_FX
5 vy R —
Ff_; VDD5 vios <1
VDD6
Eﬂ (1) 338; VIO2_FX
F1 VIO3_FX
]
U3RX_VDDQ A7 | oD vios |-E3 cvDDQ :
U3TX_VDDQ A2 B6 VIO4_FX VI O 1 VI 02 )
U3RXVDDQ cvbDQ - \
BS | usTxvoDQ vios |21 VIO1_FX VD1P8 - :
VIo1_1 [ ) YVY—————¢ :
VIO1_2 MPZ2012S601A VIO Ex VIO2 EX |
v ] :
E2 B7
6 xggi AVSS cs6 | c87 css c108 c109 :
D8 A1
Gi1 | VSS5 usvssQ 0.1uF | 0.1uF 0.01uF 0.1uF 0.01uF ]
VSS6
Lllz VSS7 U2AFEVSSQ |22 FPGA VCC I O :
s vess uzpLLvssQ 22 VeCIO L c4 !
1o Vss10 L '
Ag | VSS11 e ]
VSS12 - |
L VIO3 VIOA4 VIOS !
) FX3 |
]
VIO3_FX VIO4_FX VIO5_FX :
]
U3RX VDDQ AVDD c1o]|  cit c114|  cis C89 90 :
- 0.1uF 0.01uF 0.1uF 0.01uF 0.1uF 0.01uF :
V1P2 FB5 U3RX_VDDQ V1P2 FB6 AVDD_FX "
—I——N\(‘(\ ~Y Y T 1 1 |
MP220128601%91J_ J_ MP220128601A0102_L 0103J_ = = !
c363 e e ——— e ———————————————————————————————————————————
0.1uF 22uF 0.1uF 4.7 UF
== Changed C103 from 2.2uF to 4.7uF —
U3RX VDDQ = V1P2
U3TX VDDQ = V1P2
AVDD = V1P2
U3TX VDDQ CVDDQ CVDDQ = V1P8
V1P2 B4 U3TX_VDDQ VIOT FXpg cvDDQ VDD = V1P2
I_—/ YV Y\ —I__NW\ T VIOl = Vl P8
MP220123601Ac10d_ MPZ20128601A 445 c113J_ VIO2 = V1PS8
0.1uF ok 0.1uF 0.010F VIO3 = V1P8
VIO4 = V1P8
= = VIOS = V1P8 [Title
Nuand
Size Document Number Rev
B <Doc> A
Date: Stl.lnday, March 03, 2013 Bheet 9
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2

1

Analog 1.8V

Digital 1.8V

LMS

DIGITAL

PLLCLK is Vref'd by PVDDSPI33

Digital 1.8V

. U1B
Anal 40mA M Digital 45.51mA : 71 Total 22mA
nalog : igita VD1PS LMS_CLK > C231 o T PLLCLK ota
: . * . LMS_TX_EN LMS_RXEN
VARS : . LMS_TXEN LMS_TX_CL ?g TXEN RXEN 73 IMS _RX_CLRSS FMS_RXEN
: L19 L16 : R290 tmg,%,%Ks VS TX 1Q SEL_20 %’%KSEL Rx F%*%Ef 6 IMS RX_IQ_SED tmg—si—%’éﬂ
. MMZ0603S601C MMZ0603S601C . DNP LMS TXD0 ~ $$__LMS_TXDO 21 e = 5 LMS RXDO > '\ia~Ripo
: . -~ ' IMS_TXD1 221 TXDO RXDO [z LMS_RXD1_ >, -
. : LMS_TXDT 2> —TwMs TxD2 23 TXD1 RXD1 3 IMS RXDZ S5 LMS_RXD1
: : LMS_TXD2 TXD2 RXD2 LMS_RXD2
L20 . : IMs TxDs <K__LMS_TXD3 24| X0 RxDs |10 LMS_RXD3 o o132
MMZ0603S601C . RAVDD18 RXVCCPLL18 . = Mo Txpa  <K__LMS_TXD4 25 11 LMS_RXD4_ 5, —
. : - ' IMS _TXD5 26 Y| TXD4 RXD4 g IMS RXD5 55 -MS_RXD4
. : LMS_TXD5 TXD5 RXD5 LMS_RXD5
K C199 C196 . LMS TXD6 {__LMS_TXD6 27 9 LMS _RXD6 > LMS RXD6
: 1uF 0.1uF e LMS RXEN - ' LMS_TXD7 28 | TXD6 RXD6 |5 IMS_RXD7 -
. : LMS_TXD7  »>>—T\s TxD8 291 TXD7 RXD7 5 LMS_RXD8 55 -MS_RXD7
R260 : L L : LMS_TXD8 55— pMe~r2po S0 TXD8 RXDS8 [—7 TS RXD9 S LMS_RXD8
. = = . LMS_TXD9 TXD9 RXD9 LMS_RXD9
TXVDDVCO18 . . R289 - __LMS_TXD10 31 3 LMS_RXD10 9, —
. : DNP LMS_TXD10 TS TxD11 327 TXD10 RXD10 =5 IMS RXD1T 55 -MS_RXD10
. " : LMS_TXD11 - TXD11 RXD11 — LMS_RXD11
22 . .
I : L18 L15 L17 =
: MMZ0603S601C MMZ0603S601C MMZ06035601C LMS RESET 7
€205 =—C200 : . LMS RESET D>—¢ RESET
10uF 0.1uF . .
: : LMS_RX_CLK_OUT
— — M . R288 LMS SEN 67 RX_CLK_OUT 40 < LMS_RX_CLK_OUT
= = : TR e yheS—s
: c198 Cc195 c197 : LMs_spl0 S EMS_SDIO 9 1 spio
: 0.1uF 0.1uF 0.1uF . — LMS_SDO
: u u u : LMS_SDO S LMS | 68 | <po
L21 : ) ) ) )
MMZ0603S601C : . TSTD_OUT2 g ﬁﬁ
: : TSTD_OUT1 )::
R261 : : [MS6002D
_ RXVDDVCO18 : R291 § R292 :
. 0 0 0000000000000 0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
22 V1A Analog 3.3V
. 4 Anal. 573.547mA
p . 33 | rovoD18 TXVCCLPF33 4o netes
: =>| TXVCCPLL18 TXVCCMIX33 19
C206 ——c201 : 25| TRXVDDDSM18 TXVCCDRV33 7=
TOUF 01uUF : 55| VsPI18 TXPVDD33
: RXVCCPLL18
) ) : RXVCCMIX33 |2 »
. 101
: gg RAVDD18 RXVCCLNA33 187—T |
©e0ccecs0ceecsccsececcscceccscceccsccssccccfodecescecsecsecsccsecsccsccne TDVDD18 RXPVDD33 09 T
&i}’ggg;ﬁgg 11 ~ V3P3_TX_LMS
12
V3PS _TX_LMS Lo3 RXVCCVGA33 02—
LYY * 80 | rxvppVCO18
PVDDVGG MMZ0603S601C 1 c203 Lo L10
1uF
must be 3.3V L o TXPVDDPLL33A 2623 MMZ0603S601C J MMZ0603S601C
VD3P3 RXVDDVCO18 TXPVDDPLL33B [-55—] V3P3_RX_LMS V3P3_TX_LMS
TXVCCVCO33 &= T ESD supply higher current
VCCIO_R_C4 VCCIO_R_C4_CLK TXVCCCHP33 Needs MPZ20125601A
L57 L22 ~~ T _ 124 37 | = oD33 1
MMZ1005S601C MMZ0603S601C MMZ0603S601C 74 PVDDSPI33
PVDDSPI33 is a Vref for RXVCCCHP33 |28 - cC189 C190 L30 L56 L14 L1
Sin 71,76 noeq selit plane §202 a4t RXVCCLOB33 oo 0.1uF 0.1uF MMZ0603S601C MMZ10055601C MMZ0603S601C MMZ0603S601C ||
' : : - RXVCCVCO33 gz — —
— — PVDDVGG RXVCCPLL33 |55 - -
- - 1 RXPVDDPLL33A (g7
PVDDAD33A RXPVDDPLL33B
1Cuzg4 g PUDDADSIR V3P3_RX_LMS
=2-| PVDDAD33C 117
= po— PVDDAD33D GLOBAL_GND [—]
LMS6002D = - c19 - cC193 c194 c191
VD1P8 VCCIO_R_C4 L7 L8 0.1uF 0.1uF 0.1uF 0.1uF
L25 PVDDAD33 [A-D] are the MMZ0603S601C MMZ0603S601C
~A ADC/DAC IO buf Vref pins = = = =
MMZ0603S601C
L26
L Y YY)
ITitle
MMZ0603S601C Nuand
Pin 34 is further away from the —_— C208 C207 - c187 C188
other pins so parts are replicated 1uF 1uF 0.1uF 0.1uF [Size Document Number Rev
B <Doc> A
) ) ) ) Date: [Bheet 10 _of 14
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LMS

ANALOG + RF

u63
4
V3P3 TX_LMS 35 V1 <LMS_TX_V1
I|I 2! eND — g1 2
S s va o <LMS_TX_V2
AS211-334 C24 =—C246
L38 8.2nF 8.2nF
36nH e— e—
c318 c319 300MHz - 2.8GHz B B
20pF 20pF
J60 | TC1-1-13M
2 5 C225 L41 c322
'|||— (ON©) —|||' u1D DNP 6.8pF -
[a]
3 O O 4 TXOUT1P 48 DNP J54 2
TXOUTIN |22 | 2 5
R269 2 R268 2 R267 /2 R266 PWR_HDR6 hd | L40 hd IN
51 51 51 51 u1c C317 €320 SMAT
22| TxINIP 20pF 20pF . .
TXININ —
— — — — >4 | TXINGP o z | U =
= - - = 56 TXINGN ESDOP8RFL
TXOUToN 44 c313 C314
46 3.6pF 3.6pF
TXOUT2P - | TC1-1-43+ z o
| o a
R265 c316 _ ~
. 2471 TXCPOUT C223 53N7P 3.6pF
1.2K TXVTUNE DNP = =
- c212 c214 I . |
470pF 8.2nF == c213 1 ' Il |
150pF J61 Oé’;ﬁ‘l‘y}]g .‘_§% c312 C315
= N &0 OF e rxouTiP EXMIXIN {58 3.60F %%F 1 .5GHz - 3.8GHz
- 5 2 3| RXOUTIN OEXLNA1N 36nH 36nH
= |||— (ONO) —||| 7 RxouTap RXINTEP [gg (34 <135 AS211-334
= - o o2 | RXOUTAN RXINTEN 1 V3P3_TX_LMS
. - 3 6
| PWR_HDR6 = = 32 V2 <LMS_RX_V1
80 I|I 2! GND a2
57| RXCPOUT 1| _/ 4
RXVTUNE 33 V1 <{LMS_RX_V]
R263 96
| RXINTP 52 57 N
1 T RXINTN c24 —Co44
8.2nF
1.2K 8.2nF .
—— (209 c210 89 300MHz - 2.8GH=z = =
470pF 8.2nF c211 39 | XREST2K €309
150pF 38 CSEE/A\S L32 2.7nH c323
L R262 R270 RxIN2P (190 20pF || YA TC1-1-13M 20pF
= 820 6800 TP17 102 I 3P S 4
RXIN2N 5 e
= I I = 6
— 42 20pF il PD SD
B ATP —_
41 c310 L33 2.7nH =
R271 R272 PLLCLKOUT L31 -
12K 390 OEXLNA2P ] 2 T gf;;
:Eim&%ﬁ 106 C325 L43  2.7nH TC1-1-43+ C324 '
105 3.6pF || 3.6pF @
= = = OEXLNA2N 1 A0S B RPN VNI’ i
- = - UNUSED 2 NC I h o
UNUSED [ Il 1 6 o z | use [
1 PD SD a ESDOPS8RFL =
LMS_PLLOUT > UNUSED C326 L44  2.7nH L42 =
RXIN3P
| [™S6002D
RF Shield tabs = RXIN3N z %
LMS6002D Y
1.5GHz - 3.8GHz —
u70 u73 N
CES GND = =
= RFSHIELDTAB — RFSHIELDTAB C328 . .
100pF
u71 u72
1 Title
GND GND Nuand
= RFSHIELDTAB — RFSHIELDTAB
Size Document Number Rev
B <Doc> A
Date: Tuesday, March 19, 2013 Bheet 11 of 14
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V3P58

L47
MMZ1005S601C

CLOCKS

VCCIO_R_C4
L51
MMZ1005S601C
Uss L46
VIN out 2 . - Y VCCIO_R_C4_CLK
SHDN MMZ1005S601C
21 6ND BYPASS o
TC1014-3.0VCT713 C365 LTST-C190KGKT |
= 1u L52 N c219 c218 L55
MMZ1005S601C V1P8 CLK 0.1uF 0.1uF MMZ1005S601C
— < Digital 10mA
C362 us7 R277 R284 . . N ;‘
470pF A A2 200 u68 These caps have to be close
- B xﬁégr (Czlﬁﬁf%gl B2H<FX3*CLK 12K -a to their respective Vref pins.
- [aYa) o
— 81 MCLK_IN CLK_REQ2 gg * 1 go VDDOO %‘1) ViP8 SLK
B GND CLK_OUT2 5 IN1 CLKOB LMS_CLK
369 220 I||— IN2 CLKoA 22 C4_CLK
2.2uF 1uF CDCB3RL02 3 - c216
= IN3 16 0.1uF
— == - VDDO1 18 :
. . CLK1A 7———<KLMS_RX_CLK L
SMB_CAP 4| CLK1B I— c217 .
O
s >2— IN5 VDDO2 i O-1uF
28 C& I||— ING CLK2A |3 LMS_TX_CLK L
8 Olkop FB— 2 C4_TX_CLK =
S C221
2 a 11 0.1uF
N VDDO3
P4 a)
% Analog 2mA SI_SCL 1; scL OE CLK3A ;O SMB_CAP L
SI_SDA =1 SDA a'% CLK3B ———<K EXP_CLK ——c222 B
INTR >0
nZ 0.1uF
o 4T}
o u42™ < - —
g 3 Si5338 QL =
a
RN 8 § c
g5 =—=C229 ==
59 0.01uF I:I —
g9
o 21 GND
. ASVTX-12-A-38 400MHZ-H10-T
V3P3_RX_LMS VA2P5 Je2[®
L48 a
VCCIO_L_C4 SMB_CAP 1 5
MMZ1005S601C MMZ1005S601C ™
C348 c345 SMB
TP31 TP33 TP32 TP34 L53 0.0220F _|_ 0.022uF e
Y V MMZ10055601C L
Digital 1mA ) = =
wn
- - © R
s Us6 1.32KHz RC filter
> a0 § S TP40
TP29 ¢ CLRB g
9
DAC_SDO <& 73| Spo vouT
DAC_SDI o] SDI
DAC_SCLK: 75| SCLK
DAC_CSB csB
a NC1
> 131 Lbacs & Hg%
TP30 1 aad
— Sg NC4
. 0o ITitle
DAC1615055 _ . Nuand
Bize Document Number Rev
B <Doc> A
- Date: Thursday, April 04, 2013 Bheet 12 of 14
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POWER D ISTRIBUTION

The idea is to drop to 1.

d 3.58V with SMP

Then drop to 3.3, 2.5, 1. 8 from the 3.58V SMPS. Analog 3 ° 3V 280mA / SoomA
VDO @ 500mA 100mV
V3P3_TX_LMS
FB11 Us4
. V3P58 1
1.2v (min:200mA, typ:800mA) / 3100mA / 90% eff 2o 2500 TA t—zEN  our
3
GND
c343 5 6 €355
V1P2 2.2uF NR/IFB_ GND 2.2uF
Lag TPS79533DCQR ~ —
uUs8 = C344 =
V5POS . g oVIN W g V1P2 0.01uF
PVIN swW ER 4uH ==
10mOhm -
R304 12 2 R301
) EN FB 5.0K Analog 3.3V 220mA / 500mA
14 R302 VDO @ 500mA 100mV
AVIN 600D 12 V3P3_RX_LMS
16 | oo PGOOD FB12 Us3
4 49.9K V3P58 1 4
= 354 COMP 2 13 MPZ2012S601A 2 | EN out
22uF % % % % VCC IN 3
_ 1 i GND
2mOhi P4 p— p— p—
o ::(():ﬁi R303 2 ne 5228 ssmre R300 ggfg (2:235!? ggl?g gg‘ﬁ S| NRIFB_GND [ ggﬁi
432K [M20145 ol lo 11.8K 2mohm 2mohm TPS79533DCQR ~ —
SRIEIR = C342 =
R299 0.01uF
154K
C352 C349 C351 .
10nF 6.8nF 1UF
T T Digital 3.3V 106mA / 200mA
v VDO @ 200mA typ:90mV max:160mV
nN VD3P3
= FB13 Us5
V3P58 1 ouT
MPZ2012S601A 3
3.58v ~800mA / 1300mA / 95% eff — Y
C346 2 4 c357
2 our GND  NRIFB 2 ouF
145 V3P58 — TPS79933DDCT
U48 = C34 =
V5POY . g VN W g V3P58 0.01uF
PVIN swW ER 3.3uH —
19.5mohm -
R305 12 2 R280
) EN FB 65K Analog 1.8V ~100mA / 200mA
14 R306 Ceramic caps will suffice
AVIN 3 VA1P8
GOOD
16 | oo P FB16 u49
4 49.9K V3P58 ~Y Y\ - - 1 5 _
— 332 COMP 2 13 MPZ2012S601A N ouT
22uF L0900 vee 3
A EN
2mOhi p—
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POWER SELECTION + DEBUG

Jumpered power selection
DC barrel vs USB3 bus

J49 VvDC 1 J70 |
2 - +—1{o o}
RAPCTZX — 1 20 O < - = {V5P0
Manufacturer = Switchcraft Inc. VBUS_IN > 2 00 . Cc121 l lcms l
PWR_HDR6 e +C122 + +C124

PART_NUMBER = RAPC712X
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Scatter these testpoints throughout the design.
Testpoints will be PTH

TP23 P39
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