2

MOUNTING HOLES - 80 mil holes
120 annular ring

bladerRF micro — USB 3.0 Software Def

DAG
ADS621
212
VCTCXO
Cidadaaindy Clock Buffer

CLK_OUT ]

[ CLKIN REF_IN
| U.FL UFL

ined Radio

PLL

ADF4002

USB
3l

Analog Devices
AD9361

RF Transceiver

To be placed in each corner of board

RX1A (3G - 6G |
BX1B (FOM - 3G SPDT i
RX2A (3G - 6G :
RX2B (70M - 3G s?g,. :

Bias Tee
RX

B I — .

|

= a

GPIF ;

Cypress Intel —

FX3 Cyclone VE Ty

USB 3.0 UART FPGA RX FQE

I J A §

Flash
R ) R ) N R

Scatter these testpoints throughout the design.
Testpoints will be PTH

TP23 TP39

>
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RF SMA

BIAS TEE

V5RF_TX1_BIAS Y>———

VD5PO_BIAS_T
u3
R1
10K 4 |S2(INPUT) (OUTPUT)
D21 |2 S A
D22 [3 T
6 [D1/G2 (BIAS)
RX_BIAS_EN 5 [G1(GATE) = R150 FB1 EB2
b 10K MPZ2012S601A MPZ2012S601A
NTJDT155LT1G
FB3 —L c1 —L C242 FB4 —L c2 —L
ML22012M1ROHT00§ 22pF 0.1uF MLZZO12M1ROHT00§ 22pF
R135 = = = =
100
V5PO
VD5PO_BIAS_T
FB27 SPO_BIAS
T L V5RF_RX2_BIAS ) V5RF_RX1_BIAS Yy— ]
. Y . =
MLZ2012M1ROHT000
0ZCJ0110FF2E
C246 C264 C247 C248
22uF 22uF DNP 22uF
VD5PO_BIAS_T
u2
R2
10K 4 |S2(INPUT) (OUTPUT)
D21 |2 A
D22 [3 T
6 |p1/G2 (8125)
TX_BIAS_EN 5 |G1(GaTE) = R151 FB5 FB6
b 10K MPZ2012S601A MPZ2012S601A
[ NTJDTI55LTIG
FB7 —L c3 —L C244 FB8 —L c4 —L C245
ML22012M1ROHT00§ 22pF 0.1uF MLZZO12M1ROHT00§ 22pF -1uF
R136 = = = =
100
— V5RF_TX2_BIAS Hy—
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U4A

AD9361 - Digital

DIGITAL

AD_CTRL_INOY O cTRLINO
AD_CTRL_INTS 56| CTRL_IN1
AD_CTRL_IN2 D5 | CTRL_IN2
AD_CTRL_ING CTRL_IN3
AD_CTRL_OUTO D41 cTRL 0UTo
AD_CTRL_OUT1 £5| CTRL_OUTI
AD_CTRL_OUT2 =3 CTRL_OUT2
AD_CTRL_OUT3 F6| CTRL_OUT3
AD_CTRL_OUT4 == CTRL_OUT4
AD_CTRL_OUT5 = CTRL_OUT5
AD_CTRL_OUT6 -— CTRL_OUT6
AD_CTRL_OUT7 3 =" CTRL_OUT7
AD_EN_AGC 51 en AGo
AD_ENABLE ) S5 enneLe
AD_SYNC_INY B s
AD_RESETN ) 81 Reses

RS
fok S Tok S fok S fok
AD_SPI_ENB K8 1 spi |
AD_SPICLK & 4 SPI_CLK
1 1L L AD_SPLDI & SPIDI

SPI_ENB

= AD_SPI_DO L6 X

AUXDAC_TRIM<K-

Place close
to AD9361

Ill L5

' AUXADC
$§38ﬁ aoncs
AUXDAC2

'I||—C4 TESTEEN

M1
V3| XTALP

—I_ C263
0.1uF

AD_REFCLK

XTALN

Sl 2 —

5 R188
1 221

Place close @: N1
to C5 NC2

L4

c
S

RBIAS

TXNRX

DATA_CLK_P
DATA_CLK_N

FB_CLK_P
FB_CLK_N

TX_FRAME_P
TX_FRAME_N

P0_D1/TX_DO_P
P0_DO/TX_DO_N
P0_D3/TX_D1_P
P0O_D2/TX_D1_N
P0_D5/TX_D2_P
P0_D4/TX_D2_N
P0_D7/TX_D3_P
P0_D6/TX_D3_N
P0_D9/TX_D4_P
P0_D8/TX_D4_N
P0O_D11/TX_D5_P
P0_D10/TX_D5_N

RX_FRAME_P
RX_FRAME_N

P1_D1/RX_DO_P
P1_DO/RX_DO_N
P1_D3/RX_D1_P
P1_D2/RX_D1_N
P1_D5/RX_D2_P
P1_D4/RX_D2_N
P1_D7/RX_D3_P
P1_D6/RX_D3_N
P1_D9/RX_D4_P
P1_D8/RX_D4_N
P1_D11/RX_D5_P
P1_D10/RX_D5_N

GPO_0

CLK_ouT

RX_EXT_LO_IN
TX_EXT_LO_IN

AD9361

VA1P3 VD1P3
usB
H4
—<<AD7TXNRX VDDA_TX_LO VDDA_BB
S” §AD,DATA,CLK,P 'T?g VDDA1P3_TX_LO VDDA1P3 B8 |4
AD_DATA_CLK_N VDDA1P3_TX_VCO_LDO
F10 VDDD_DIG
AD_FB_CLK_P -
S e VDDA_RX_LO
E&Dfsﬂ.@w 2 e VDDD1P3_DIG [F12
t—F5| VDDAIP3_RX_LO
VDDA1P3_RX_VCO_LDO JoDA_R¥_TX
Go D2
AD_TX_FRAME_P . VDDA1P3_RX_RF
VDDA_RX_SYNTH —
:"‘9 gADfofFRAMEfN " R VDDATPE P Tx |23 VD_GPO
D11 VDDA1P3_RX_SYNTH  VDDA1P3_TX_LO_BUFFER
o AD_TX_D0_P
E 'AD_TX_DO_N
Ty ey 'VDDA_TX_SYNTH
2 AD_TX_D1_P P - vbp_aro 22 Voers
E AD_TX_D1_N VDDA1P3_TX_SYNTH
08 AD_TX_D2_P VDD_INTERFACE
E AD_TX_D2_N
x 'AD_TX_D3_P
b7 AD_TX D3 N TX LDO RX LDO
o AD_TX_D4_P 811
E AD_TX D4 N ATi| TX_VCO_LDO_OUT RX_VCO_LDO_OUT
Hre——<QAD_TX D5 P VDDA1PT_TX_VCO VDDA1P1_RX_VCO
[P XAD TXD5N
AD9361
g AD_RX_FRAME_P R R
'AD_RX_FRAME_N fi6 w
JK‘121— AD_RX_D0_P
HK L 2AD RX DON
[ %AD RX D1 P
L — RS s cs we 09 o
AD_RX_D2_P
B AD_RX_D2_ N TnF TuF 1F 1nF
2 o oz GND
e AD_RX_D3_N L L = L
e AD_RX_D4_P = = = =
AD_RX_D4_N
e AD_RX_D5_P f vssa vssp [ 72
'AD_RX_D5_N 571 VssA VSSD |-Fg
—p5 VSSA VSSD [Fr
57 . 575 VSSA VSSD [&73
VSSA VSSD
B6 P4 c2 H7
VSSA VSSD
B5 PS5 C7 H10
= Tre G| VssA VSSD g7z
Co{ VSSA VSSD
VSSA =
VSSA -
LG L Sii{ vssa VSSA (e
VSSA VSSA (73
5| VSSA VSSA [F75
- 5| VSSA VSSA g
Egﬂx,sxtw He | VSSA VSSA
TX_EXT_LO 5| VSSA VSSA [T
ko | VSSA VSSA [T
5| VSSA VSSA (T3
VSSA VSSA
AD9361
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AD9361 - 2x2 MIMO RF ( 47MHz — 6GHz

——<< V5RF_RX1_BIAS
co 3 GHz — 6 GHz RX1A
Ut DNP RX1B best under 3GHz 3.6pF us Us ~|  SKY13374-397LF AX T1 Vi
4D BALPN uneaL | 1 3 anp Pap [
1 RXiGp 41BN 722 NC | {10 GND
ste N zz GND
RF 1 ci1 TS Ciet RX_T1_V2
é § 3.6pF H Al RIPWR 9| o K , il70pF
! RXTTVz g | VBATF—
G5 ADI_RX_SPDT1_V23pgeqr—i—28 v o | c1 ci3
M2 = ADI_RX_SPDT1_Vi — VA Z - ”] 8.2nF 8.2nF
[ RX1Cn XA [t T = | 1
- 6| onp o ESDOP8RFL = =
E} RX1C_P c14 70 MHz - 3 GHz 'Il I g GND e o
RX1C_N 0.1uF L GND F = = o
RX1B_N [y ? _%( " a I
RX1B_P 4 MW\ggj RX18B - o
c15 XFM3001 = = =
TXIA
TX_MON1 0.1uF ———<<K V5RF_TX1_BIAS
B TX1AN U10 SKY13374-397LF
v Kve_ —
TX1A_N c16 3 GHz 6 GHz }g GND_PAD
TX1A_P .||H£ GND = TX_T1_V1
GND
1 cig2
TiPWR 9 K froeF TX_T1_v2
TX 112 5 | VBA 2 Sl
ADI_TX_SPDT1_V2 T V2 1
e N A SPOT A RTTVT—7] V2 Vi ]
TX1B P - =1 unt Ci5: C160
(VB_TX1BP 5 = R e y— 8.2nF 8.20F
ADS361 IHE anp i = =
3 E o = =
cs 47 MHz - 3 GHz GND 2 = 5
0.1uF L2 © ,_* o [
5 3 TxiB - o
. NC 5 = =
G19 XFM3001 = —————< V5RF_RX2_BIAS
0.1uF RX2A
e 3 GHz — 6 GHz
6pF u12 u13 SKY13374-397LF -~
i 13 K (T2
GND_PAD [
U4E BAL P UNBAL | 1 il }g GND ~
4 ND
N RF2 MNTEE ° oren R 2 V2
c21 470pF
R2_ PWR 9 p
3.6pF RHVT595 l PEPWR 9 | ear— K
st K20 Al ADI_RX sPDT2 V2STRIZVZ B 1\, —2 | ci6t c162
mxoa n LA . ADI_RX_SPDT2_V{$5ma=loe V1 [ ! m] 8.2nF 8.20F
88 RxaA P 2 - o Z | U4 L L
55 c1 - 6 | onp ESDOPSRFL = =
1 Axec_p cz2 10 MHz — 3 GHz ,,|H£ ano P
™ RX2Cn RX2C_N 0.1uF . L3 s P FooQ L a
F1 o o
RX2B N P ,_
RX2B_P —|E1 4 MVY\QS_%__L RX2B o ok - ~ ———< VSRF_TX2_BIAS
c23 XFM3001 = = =
_Iii TX_MON2 0.1uF TxeA T T2 Vi
= A7 c« 3 GHz - 6 GHz U6 SKY13374-397LF 4(:7154F
p
DEAN g seF  Uis 13- anp_Pap [ | I T2 Vo
- T ve Trear BALP \_ unBAL | 1 L o b °| . 1
4 (oY) u17
BALN 722 NC - & ci6 Cie4
L
VD3P3 & TxemN cos5 GO T2 PWR g Ve, K ) ESDOP8RF! o s
pg<KVB- 3.6pF FFIVT505A]],, ADI_TX_SPDT2 VoY X2 V2 = V2 AET
XeB N [At ADI_TX_SPDT2_V1$S-2=To vi [ = = = =
= Lve_xesr = a o
= 6 - N
0.1uF AD9361 4| GND ko
- | GND N = =
as 47 MHz - 3 GHz IH=jowe B o = _
c26 o K
| ize Document Number rev
B
Co7 1 [0.7uF
XFM3001 = Pate: Theet 4 of 17
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CYCLONE

\"%

VCeIo L C5
R12 Q2 R95 Q2 RI3
10K > 10K > DNP U18A
C5_DATAO_GPIFO ﬁg‘ AS_DATAO__ASDO  MSELO 'J‘ miét?
C5_DATA1_GPIF1 S ARG AS_DATAI MSEL1 [z MSELD
C5 DATA2 GPIF2 & T4| AS_DATA2 MSEL2 [—& MSEL3
C5_DATA3 GPIF3 ) AS_DATA3 MSEL3 [—F3 MSEL4
MSEL4
v3
C5 DCLK CTL9 ) DCLK
G5
NCE
C5_DATA4_GPIF4 ) B4 1 Neso ™S ’3‘55 %S)
T%a W5 TDL
NCONFIG)) A% | NCONFIG TcK P2 =
K6
CONEDONEg H&| CONF_DONE A1
NSTATUS NSTATUS RREF_TL
Ro4
2K
| sceBAFz3
R15

— CONFIGURATION

E VCCIO_L_C5
'
'
'
! R84 R86 R88 R90 R92
: DNP DNP DNP DNP DNP
: MSEL: MSEL: MSEL2 MSEL1 MSELO
'
: R85 R87 R89 R91 R93
1 DNP DNP DNP 0 0
i
'
| FPPx8 / no compression / std. POR
ROUTE TO AVOID : MSEL [4 : 0] = 11000
AGGRESSORS 1
| Compatible with:
| FPPx8 / compression / std. POR
' MSEL[4:0] = 11010

L—’\/\/“TCK TCK

VD2P5

VD2P5

R17

J5
1 % oD VD2P5
0o 31100 8 VCC_TRGT [
I
S 5 tws 5] Net FE—x
7 A 8
»—" Ne2 L')‘ Ne3 F—x
I
DI 9 [ 10
™I B aND
861400102Y02LF

Alternate:

10-89-7102 Molex
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VD3P3

R82
1K

PWR_SCLY

PWR_SDA}

VD3P3

CYCLONE V — BANKS 4A / 5A / 5B

3.3V

U18H

BANK 5A

AD_CTRL_INO >
ADI_RX_SPDT1_V1

R112
1K o
nFX3_UART CS 15a 10 P16_RX ReP
FX3_UART_TX 51 5A_10_P17_RX_R8N
FX3_UART_RX 5| 5A_10_P18__TX_R7N
55| 5A_I0_P19__TX_R7P
£ 5A_10_P22__DEV_CLRN__TX_R5N
ADF_MUXOUT_3P3} = 5A_10_T15__RX_R4P
CV_CLK2 O » 5A 10 T17_CRC_ERROR_ RX_R2N
ADF_CE § 5A_I0_T18__INIT_DONE__RX_R2P
UFL_CLK_LOS & 5A_10_T19__RzQ_1_TX RiP
ADFLE § R77 | 5A_I0_R16_RX_R6P
ADF_DATA R75 | 5A_I0_R17_RX_R6N
ADF_CLK 720 5A_10_R15_RX_R4N
UFL,OLK,OEE§§ T55| 5A_10_T20__PR_REQUEST__TX_R1N
CLK_SEL. H55 | 5A_I0_T22__NCEO__TX_R3P
Roj | 5A_I0_R22__CVP_CONFDONE_ TX_R3N
—{ 5A_I0_R21_DEV_OE__TX RSP
5CEBA_F23
Uil 2.5v

BANK 5B

AD_SYNC_IN>;
AD_SPI_CLK
AD_SPI_DO
AD_CTRL_IN3
AD_CTRL_IN1
AD_SPI_DI
AD_SPI_ENB
AD_TXNRX
AD_EN_AGC
AD_RESETN

AD C%/F%LJN%

5B_IO_N19__RX_R11P

5B_l0_K22__TX_R16N

5B_I0_K21__TX_R16P
5B_I0_N21__TX_R10N
Tis | 5B_IO_N20__TX_R10P
5B_10_L18__RX_R15N
5B_I0_L19_ RX_R15P
5B_I0_L17__RX_R13N
5B_|0_M20__TX_R14P
5B_I0_M21__TX_R14N

ADI_RX_SPDT1_V2 l:>>—K17
AD_ENABLE )25 5B_10_K17__RX_R13P

ADI_RX_SPDT2_ V1 YH—n 22 |

5B_IO_N16__CLK6P__RX_R9P

5B_10_M16__CLK6N__RX_R9N
55| 5B_I0_M18__RX_R11N

5B_I0_M22 _FPLL BR_CLKOUTO__FPLL_BR_CLKOUTP__FPLL BR FB_TX R12P

5B_I0_L22_ FPLL_BR_CLKOUT1__FPLL_BR_CLKOUTN__TX_R12N

5CEBA_F23

U1sa 2.5V

BANK 4A

AD_RX_FRAME_F

4A_10_Y19__RX_B42P

AD_RX D2 P 4AI0_Y15__RX_B30P
AD_RX_D2 N 4ATI0_Y14__RX_B3ON
AD RX D3 P 4ATI0_Y17__RX_B34P
AD_RX D3 | 4A_l0_Y16__RX B34N
ADI_RX_SPDT2_V2 4AI0_P14__RX_B43N
AD_TX_DO_P 4AI0_U20__TX B48P
AD_TX DO_N 4AI0_U21_ TX B48N
AD_TX D1 N 4ATI0_U22__TX_B45N
AD_TX D5 P 4A_I0_AA20_ TX B37P
AD_TX D4 P 4A”I0_AA22__TX_B40P
AD_TX_D3_P 4ATI0_W22_TX B41P
AD_TX_D2_P 4ATI0_W21__TX_B44P
AD_RX_D5_P 4ATI0_W19__RX_B38P
4A_IO_W16__CLK3P__RX_B39P
AD_RX_D0_P 075 | 4A_I0_U13 _RX_B26P
RX D4 P 077 | 4A_10_U15__RX B35P
AD_CTRL_OUTO 76| 4A_10_U17_RX B47P
AD_CTRL_OUTI ABZ | 4A_10_U16__RX_B47N
AD_TX D4 N AB21 | 4A_I0_AB22_ TX B4ON
AD_FB_CLK P AB20 | 4A_IO_AB21__TX B33P
AD_FB GLK N Vig | 4A_I0_AB20__TX_B33N
AD_CTRL_OUT2 Vig| 4A_lI0_V18__RX _B46P
AD_CTRL_OUT3 Viz | 4A_10_V19_RX_B46N
AD_RX_DO_N V16| 4A_10_V13_RX_B26N
V14| 4A_10_V16__CLK3N__RX_B39N
AD_DATA CLK N 4A_I0_V14__CLK2N__RX B3IN
AD_DATA CLK P 7] 4A_10_V15_CLK2P__RX_B31P
AD_RX D4 N 4ATI0_T14__RX_B35N
AD_RX DTN 4ATI0_T12__RX B27N
AD_RX D1 P 4AI0_T13__RX_B27P
AD_TX D2 N Va7 | 4A_10_Y21 _TX B44N
AD_TX D1_P Vo0 | 4A_10_V21_TX B45P
AD_RX D5 N ABT2 | 4A_10_V20__RX_B38N
AD_CTRL_OUT7 ABT3 | 4A_10_AB12_ TX B25P
ABT7 | 4A_IO_AB13_RZQ 0_ TX_B25N
ADI_TX_SPDT2_V1 AB15 | 4A_I0_AB17__TX B32N
AD_CTRL OUT4 ABTS | 4A_10_AB15__TX B29N
ADI_TX_SPDT1_V1 50| 4A_I0_AB18__TX_B32P
AD_RX_FRAME_N 55| 4A_10_Y20 _RX_B42N
AD_TX D3 N 7] 4AT10_ Y22 TX B4IN
ADI_TX_SPDT1_V2 AAT3 | 4A_IO_R14__RX_B43P
AD_CTRL_OUTS AATS | 4A_10_AA13_ TX B28P
ADI_TX_SPDT2_V2 AAT4 | 4A_IO_AA15__TX B29P
AD_CTRL_OUTé AAT7 | 4A_10_AA14__TX B28N
AD_TX_FRAME_N AATG | 4A_IO_AA17__TX B36N
AD_TX D5 N AATS | 4A_IO_AA19__TX B37N
AD_TX_FRAME_P 4AIO_AA18__TX_B36P
5CEBA_F23

R83
DNP
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5 4 3 2
XB_VCCIO
CYCLONE V — BANKS 3A / 3B / 7A / 8A / EXPANSION 1
1 22— & xB.CLK 3P3V
XB VCCIO RX_EXTLO (———— 3134 = 3> TX_EXT_LO
— XB_I2C_SCL XB_PRESENT
ek XB_VCCIO (3.3 V / 2.5V / 1.8 V) U (3.3V / 2.5V / 1.8 V) s I 62 -
XB_2C_SDA 7], o8 XB_CLK_EN
BANK 8A BANK 7A 8 v0010,SeL1 M AN02 g 10 [HEAAAB; x5 vooi0 seL2
XB_GPIO31_CLK_F2E P11 12 XB_GPIO15_CLK_E2F P
XB_GPIO13_E2F_6P G6 H18 - " 12
XB_GPIO30_CLK_F2EN Gg | 8A10_G6_RX T39P H10| 7A-10_H18__RX TSN XB_GPIO30_CLK F2E N 13 14 XB_GPIO14_CLK_E2F_N
XE-GPIOT5 CIR E2F PG16 | 8A_10_G8_ FPLL_TL_CLKOUT1__FPLL_TL_CLKOUTN_ TX_T28N H17] 7A_IO_H10_TX_T16N — 13 14 = ="
KB GPIO29 F2E 6P~ F7 | 8A_I0_G10_CLK9P__RX_T25P DAC_SDIN ; A3 | 7A_IO_H11_RX_T21P 15 16
XB GPIOS E2F 3N Fg | 8A_IO_F7__TX_T40P CV_CLk2 H74 7A_IO_H13__CLK10P__RX_T17P — 15 16
XB_GPIOT7 F2E 0P [7 | 8A_I0_F9_ CLK8N__FPLL TL FBN__RX_T33N MINI_EXP_2 Hi5 | 7A_I0_H14_RX T13P XB_GPIO29_F2E 6P 17 18 XB_GPIO13_E2F 6P
XEGPIOTT E2F 5P Eg | 8A_I0_L7__TX T26P TMINT_EXP_T g | 7A_I0_H15__CLK11N__RX_TON = — 17 18 = —
XB_GPIOZ8 F2E 6N 7| 8A_I0_E9_RX_T37P — Gig | /A_IO_H16__CLK11P__RX_ToP XB_GPIO28_F2E 6N 19 20 XB_GPIO12_E2F 6N
XE-GPIOT4 CLR E2F NF70| 8A_I0_E7__TX_T4ON G17] 7ATI0_G18_RX_T5P = — 19 20 = —
“XB_GPIOT6 F2E ON K7 | 8A_IO_] F10__CLK9N__RX_T25N G16 | 7A_I0_G17__TX T4P 21 22
XE-GPIO7 E2F 3P —E15-] 8A_I0_K7__TX_T26N XB_PRESENT G15] 7AI0_G16_TX_T4N —— 21 22 M
B GPIOT0_E2F BN Do | 8A 10 E10__CLK8P_FPLL TL FBP__RX T33P - G13 | 7A-10_G15__TX T12P XB_GPIO27_F2E 5P 23 24 XB_GPIO11_E2F 5P
XB-GPIO?2 F2E D6 | 8A_10_D9_RX_T37N G13] 7A1I0_G13__CLK1ON__RX_T17N = — 23 24 = —
B GPlO27 F2E 5P b7 | 8A-10 D6 TX T36N DAC_NSYNG) Gi1 | 7A 10 G12_ RX T2IN" XB_GPIO26_F2E 5N 25 26 XB_GPIO10_E2F 5N
BGPIO0_E2F 0N 5| 8A_I0_D7__TX_T38P 5| 7AJI0_G11_TX_T18P —1 25 26 - = —
X ~EoFTP 5 8A_I0_J8__RX_T27N F15| 7A_IO_L8_TX_T22P 27 28
B-GPIOT E2F 0P = 8A_I0_J9__RX_T29P Fi5| 7ALI0_F12__TX_Ti8N —=— 27 28 F=—
XB_GPIO4_E2F 2N 8A_I0_J7_RX T27P XB_I12C_SDA F14 | 7A_IO_F13_RX T15N XB_GPIO25_F2E 4P 29 30 XB_GPIO9_E2F 4P
XE-GPIO26 F2E BN Gg | 8A_10_CS_RX_T31N F5| 7AI0_F14_TX_T12N ——1—" 29 30
XB_GPIOZ5 F2E 4P G | 8A_I0_C8_TX T3sN Kg| 7A 10 F15_ RX_T/N XB_GPIO24_F2E 4N 31 32 XB_GPIO8_E2F_4N
XE-GPIOZ0 F2F 2N—p5 | 8A_10_C6__TX_T36P HW REV 0 £157] 7AI0_K9__TX_T22N = — 31 32 —
XB_GPIO23 F2E 3P Be | 8AI0 B5_TX T32N AW_REV_T E15 | /A-10_E12_ RX T23N 33 34
XE-GPIOZT FoE N7 8A_I0_B6__TX_T34P — E14 7A_I0_E15_RX_T7P XB_CLK_EN —— 33 34 -
B_GPIO3T_CLK F2E_P_Hg | 8A 10 B7_TX T34N E16_| 7A10_E14_RX T15P XB_GPIO23_F2E 3P 35 36 XB_GPIO7_E2F_3P
B GPIOZ EoF TN Ho| 8A_IO_H8__FPLL_TL_CLKOUTO__FPLL_TL_CLKOUTP__FPLL_TL_FB_ TX_T28P LED3 k20| 7A_I0_E16__RX_T3N —1—35 36
XB_GPIOTZ_E2F BN H6 | 8A_IO_H9_ RX_T29N D17 | 7A10_K20_RX T1P XB_GPIO22_F2E_3N 37 38 XB_GPIO6_E2F 3N
B GPIOB EoF 5P 10| 8A_I0_H6__RX_T39N K16 7A10_D17_RX_T3P Rig7 = — a7 38 - = —
XB-GPIOT F2E T ATo-| 8A_I0_B10__RX_T31P LED1 K1§| 7A_I0_K16_TX_T1ON K 30 40
B GPIOZT F2E 2P As | 8A_IO_A10__TX_T30P C13| 7ALI0 K19 _RX_TIN ——— 39 40
B_GPIOS_E2F 4N A7 | 8AI0_A5_TX T32P SYNC_1P8 g C11 | 7A_10_C13_RX_T19N XB_GPIO21_F2E 2P 4 42 XB_GPIO5_E2F_2P
B GPIOTE F2E TN A9 | 8A_IO_A7__RX_T35N SYNC_1P1 G767 7A_I0_C11__TX_T24P 4“1 42
XB_GPIOg_E2F 4P pg | 8A_I0_A9_TX T3ON Ci5 | 7A10.C16_TX T2N = XB_GPIO20_F2E 2N 43 44 XB_GPIO4_E2F_2N
———————=———""-8A_I0_A8__RX_T35P XB_CLK_EN B13-] 7A_I0_C15_RX_T11P = = — 43 44 —
—— D15 | 7A_10_D12__RX_T23P 5 4%
SCEBA TS LED2 815 7A_I0_D13__RX_T19P ——— 45 46
- XB_I2C_SCC B15 | /A 10 B16_TX T2P XB_GPIO19_F2E_1P 47 48 XB_GPIO3_E2F_1P
8 v B3| 7A_I0_B15_RX_T1IN 47 48
uige L~ B13| 7A_10_Bi2_TX T20P XB_GPIO18_F2E_1N 49 50 XB_GPIO2_E2F 1N
B3] 7A_I0_B13_TX T14P 49 50
rJ7g| 7A_I0_B11_RZQ 2 TX_T24N 51 52
BANK 3B J19| 7A_10_J18_ TX T6N ——1 51 52 4%
J177| 7A 10 J19_TX TP XB_GPIO17_F2E 0P 53 54 XB_GPIO1_E2F_OP
S A i Ton * *
FX3_CTL11 i 38.10_v11_TX B2an RX_BIAS_EN <K A 7a7 107911 TX TieP XEGRIOIBFEEON | 95 {44 56 -2 X8 GPIoo EaF ON
GPIF31 Mg | 3B_I0_Y10__TX_B17N A14| 7AZIO_A15_TX_T8P V5RO 57 58 V5Po
GPIF29 M5 | 38_10_M9__CLKOP__FPLL BL_FBP__RX B15P A13] 7A_I0_A14_TX_T8N 57 58
GPIF27 575 | 3B_I0_M8__CLKON__FPLL_BL_FBN__RX_B15N TX_BIAS_EN A5 | 7A_IO_A13_TX_T14N 59 60
FX3_CTL5 AB5 | 3B_I0_P12__TX_B20P DAC_SCLK ) 7A_I0_A12__TX_T20N 59 60
C5_DATA1_GPIF1 ABe| 3B_10_AB5__TX BSP
C5_DATA0_GPIFQ ABy | 3810 AB6_TX BON ~BSH030-01F DA
GPIF22 ABS | 3B_IO_AB7__TX_B12P R97 R98 5CEBA_F23 J51
FXC? Péifg vo| 3B_IO_AB8__TX_B13P NP -
X 38_10_Y9_TX B17P
X3 Gt R | 38.10_Re_RX_B18P vige 1.8V MINLEXP 1 1 T
X 77| 3B_I0_U12_ RX_B19P
Baetis T o R BiaN 1 L MINLEXP 2 2 |~ VD3P3 vD3P3 vD3P3
GPIF26 vio | 3B_I0_U10__RX_B14P - - 3
oS R R BANK 3A 0
| _GPIF2 3B_I0_AA7__TX B12N =
GPIF20 s SB10 P8 ACBIIN. GPIF17 MZ{3A 10 M7_PR_ERROR _RX_B7P T 2 3
FX3_CTL10 AB?g 3B_10_P9__CLKIN__RX_B23N GPIF15 '\FA{S 3A_I0_M6__PR_DONE__RX_B7N XB VCCIO XB VCCIO LTST-OI90KEKT Ty LTST-C190KGKT LTST-C190KGKT
FX3_CTL6 AB77| 3B_I0_ABT0_ FPLL BL CLKOUT1__FPLL BL CLKOUTN_TX B21N GPIF8 Re| 3AIO_R5__DATA8_RX B1P - - :
FX3_CTL8 3B_I0_AB11_FPLL_BL_CLKOUTO__FPLL_BL_CLKOUTP__FPLL BL_FB_ TX B21P GPIF6 R5| 3AI0_R6__DATA6__RX_BIN :
GPIF18 "5 3B_I0_V9_RX_B10N GPIF16 Wo | 3A_I0_R7__PR_READY_TX_B8N :
FX3_CTL3 Ri6 | 3B_I0_R12__TX_B20N GPIF11 Wa | 3A_I0_W9_ DATA11__TX_B4P Ri54 R152 : Ri8 R19
FX3 CTL7 R77 | 3B_10_R10__RX_B22N GPIF9 55| 3A_IO_W8__DATA9__TX_B4N DNP DNP : 820 820
PWR_STAT Ng | 3B_IO_R11_RX _B22P C5_DATA4_GPIF4 57| 3A_I0_P6__DATA10__RX_B3N :
FX?EI(I;EL No | 3B_I0_N8__RX B11P . DCLKGC?rIIfE;A V6| 3A_I0_P7__TX_B8P :
| 3B_I0_N9__CLK1P__RX_B23P _DCLK_( 3A_I0_V6__DATA15__TX_B6P :
GPIF28 ﬁﬁ 3B_I0_AAT0__TX_BT6N GPIF7 81 3AT10"US _DATA7 TX B2P H REV 1 HY_REV 0 ¢ —LED — —
FX3_CTL12 3B_I0_AA12__TX_B24P GPIF5 U5 | 3A_10_U7__DATA5__TX_B2N .
GPIF24 ARG | 3B_I0_T9__RX_BT4N C5_DATA3_GPIF3 N6 | 3A_I0_U6__DATA13_ TX B6N R155 R153 :
GPIF30 AAG | 3B_IO_AA9__TX_B16P GPIF10 3A_I0_N6__DATA12__RX_B3P 10K 10K L e
GPIF23 3B_I0_AA8__TX_B13N GPIF13 3A_10_T8__CLKUSR__RX_B5P :
GPIF12 3A_I0_T7__DATA14_RX _BSN :
: er | Document Number rev
5CEBA_F23 5CEBA _F23 : B
U TTTTTTTTLTTTITIILI e —




L)
u18D ]
]
]
GND '
utss :
G4 T VD1P1
GND GND ] VCCINT_C5
VCCA _FPLL C5 gg &b &b I\i . H - '|'
POWER vig | GND GND [7A77 ] ! ! ! ! ! ! !
[ J20 | GND GND ["ARTT ]
F 1 Voo FeLL VREFB2ANO [t M4 gﬁg gﬁg i '
i | Y7 M 5 ] co8 c29 €30 Ccat ——caz ca3 Ca4 c35
VCCA FPLL VREFBIANO [7y77 vz | GND GND 73 ) VD1P1 TonF 0.1uF 0.1uF 0.1uF TuF 47uF | 47uF 220F
Uis| VCCA_FPLL VREFB3BNO [~ABT6 575 GND GND [pag—1
VCCA FPLL VREFB4ANO [Rp 5| GND GND (3551 ] = = = == = == = =
VCCA FPLL VREFBSANO (55— G7o| GND GND 57 ] - - - - - - - -
VD2P5 VCCA FPLL VREFB5BNO [Gig £ GND GND g7z ] . C36
VREFB7ANO [Bg 5| GND GND [z ] T00uF
VREFBBANO F=-{ GND GND | 1l
vecio L cs A3 1 veosat =  VgeAXGe Fe-| GND GND [y H
= - A5 GND GND [ H
D4 w13 [ AB2 | GND GND 1l =
T VCCIo2A VCC_AUX [Eg t—AE5| GND GND [757 H -
& VCCIo2A VCC_AUX o 5| GND GND [F73
va| VCCIO2A VCC_AUX [pig GND GND ]
VCOIO2A VCC_AUX GND GND 2 oo o o o o e e e o o o o o - - - - - - - - - - - - - - - - - - - - - -
W18 U
VCCIo L G5 VCC_AUX p1q GND GND ]
i VCC_AUX GND GND ]
GND GND gg— 1 VD2P5
ve-{ veciosa VD2PS B3 1 anp GNp [ — H VCC_AUX_C5 i
VCCIO3A GND GND
T vecioss VCCPD1A2A 521 =3 GND GND [p7g : AN
VCCIO3B VCCPD1A2A GND GND MMZ10058601C
Wi8 vccioss VCCPD1AZA [ha F2+ GND GND [y ! o7 L c1re cieo | o179
VCCIO3B VCCPD3A GND GND
- A ; 17 o o zg H 470F | 47uF 470 | 47uF
= VCCPD3B4A [yig VD3P3 5 GND GND (v ] t
U4 VCCPDIBAA [Ty VD2P5 [ Hz2 | GND GND ["ABTg ! =
Tig| VCCIO4A VCCPD3B4A 5 t—x5—| GND GND g7z 1 VCCA FPLL C5 - VD2P5
Wig| VCCIO4A VCCPD5A (77 XB VCGPD T GND GND (577 H P L5
L Woo-| VCCIO4A VCCPDSB [i7g 1 - 7 GND GND (o7 H
1 AR5 VCCIO4A VCCPDSB |—g1g GND GND ¢ H AN
VCCIO4A VCCPD7ABA |5 GND GND MMZ10058601C
AATE | GGI0aA VCCPD7ABA oz GND GND gg : 39 40 cs7 css
VCCPD7ABA 2 GND GND (55—
VD3P3 VCOPDIABA |12 o o _V?i_‘ H 470F | 47uF 470 | 47uF
VCCPD7ABA [— GND GND ]
P: v 12
Voges R18 | VOCIOSA VCCINT_C5 Vis | GND GND ] -
T Kig| VCCIO5A T RG] GND GND [p7 1l -
t WMig| VCCIOsB P15 AAG | GND GND H
VCCIOs8 VCC [p13 55 GND GND H
VGG Har Foa{ GND GND = e
VCCIO7A VCC o T3] GND GND 3
VCCIO7A vee GND GND [
vooiora VoS [Nz 5] SN o [wa VD2P5 VCCIO_L_C5
VCCIO7A vCe T T
E13-| VCCIO7A VCC |15
3 VCCIO7A VvCC 13 = 5CEBA F23 = I
F xgg:g;ﬁ xgg 11 ) - ) C168 C170 C167 C169 c171 ca1 ca2 c43 ca4 [
0.1uF 0.1uF 1uF 22uF 0.1uF 0.1uF 1uF 220F
g VGOIO7A Ve ul ul 0.1uF ul ul ul ul 0.1uF ul ul
vee - - - - - - - - - -
vee I VCCPD VD3P3
A6 VCC 13
T VCCIosA VCC [1g
Eg| VCCIOBA VCC [
&7 vCCiosA vCe
VCCIO L C5 VGCCIOosA VeC I C186 c188 c185 c187 c189 c173 C175 c172 C174 c176
388 2 0.1uF 0.1uF 0.1uF 1uF 220F 0.1uF 0.1uF 0.1uF 1uF 220F
Rfe| VCCPGM VCC [z u1sc - - - - - i i i - i
vs | VCCPGM vce 5CEBA_F23
VCCPGM
5CEBA_F23
XB_VCCIO O
(o]
T z [SJORo] [SJCRORORORORORO) Q00000 S8 ,0008050 ejogofo [CfojoRo; coogo
E;Fw%%EF;E;F;F%% %2\% E\E\EF\ED iilg S;F;é ElggEIE\EIE\ g%%%%%%%%%%%
00O L0000V IITID 21000V ZZO 00OV GO0V 2ITI00LV I I000Q tie
QO [®)
c192 c193 C190 C191 C194 22222222222 200808922 2220522222222222 222882222 22202222 Nuand
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U19A
P — PORT u1ec
SEC 1/7 o - UteB S1 - PORT
.......... DQO —<0 <Gp||:0
F9 GPIF1 S0 - PORT SEC 3/7
pat [ <K GPIFT Dazs | F8—— GPIF28 ¢ qpieng
a2 |2 GPIF2_¢eapiFz e SEC 2/7 E1 GPIF29
K2 GPIF16 DQ29 [ =~ GPIF29
G10 GPIF3 DQ16 —————K GPIF16
DQ3 <K GPIF3 E5 GPIF30
Ja GPIF17 () DQ30 << GPIF30
G9 GPIF4 pDQ17 =K GPIF17 [e)
Q4 < GPIF4 RI00. . .10 past [FE2 GRS GPiFst
. GPIFs C5 DATAO_GPIF0  D—PI0OAA0 % GPIFO pats X! GPIFIS ((gpirig | R 31
pQs ———————<<GPIF5 R101 10 o 125-CLK (X3 GPIO50
H10 GPIF6 (¢ C5_DATAT_GPIFT  D>———AAN———)) GPIFI pate 22— CPIF9 apiF1s 25 -
DQ6 [— <K GPIF6 D2
Ho — 5 DATA2 GPIF2  S>—R102 10 S GPIR2 bazo |8 GPIF20 ¢ Gpira0 128-8D <K FX3_GPIO51
DQ7 <K GPIF7 D3
C5 DATA3_GPIF3  y)y—PR103 10 > GPIF3 J1 GPIF21 ) ps | T 12S-WS | FX3_GPIO52
b |10 GPIFS (¢ pirg | A > o~ pa2t F—CEFFEL L aPiF2t
< R104, 10 N oepe Sl H2 GPIE22 o | FTT
bag 122 GPIFY (¢ cpirg C5_DATA4_GPIF4  Dy———ANN—"—)) GPIF4 8 Dazz M2 CPIF22 (¢ apisp UART-RTS_sPI-scK |24 SPLOK
< R105, 10 H3 GPIF23 SPI-S:
bato K1 GPIFI0 (¢ pifro C5.DCLK CTLY  Dy———AAN—)) FX3.CTLO > DQ23 =< GPIF23 <« UART-GTS_sPl-ssN [-S1—SPESSNUART-CS o evs agT cs
F4 GPIF24 SPI-MISO_UART-
paiy |10 GPIFI_ (¢ GpiF1q DQ24 <K GPIF24 8 UART-TX_SPI-MISO #(FXS?UART?TX
G2 GPIF25 SPI-MOSI_UART-|
bai |10 GPIF12_ (¢ i1z DQ25 ﬁ«GPIFZS N UART-RX_sPI-mos! (28— SPRMOSLUARTRE g yarT Ax
F26 C4
= |
bais |8 GPIF3 (¢ gpipra DQ26 . . KGPIF26 | § 128-MCLK
—<
paia |8 GPIF14_ ¢ piF14 DQ27 o K GPIF27
- bais 88 GPFIS (eoprrs GPI045 ‘ v
O 56 FX3 PCLK s b FX3 in éé;gl[gs]Gség)mS:ETUz;iT is (FX3 data pg 33):
—< =l -
g PCLK e oo KFX3_PCLK GPTO[56] (D5]=UART_RX
FX3 UART_CS was added to allow the FPGA to use the
CTLO —({FXS CTLO MISO/MOST lines to communicate via UART with the FX3.
o FX3 CTL1 CFxa oL CS can also be deasserted to write to flash after boot.
otz T PXSCTL2 ey crin
FX3_CTL3
CTL3 —<< FX3_CTL3 P [ 2 0 ]
il PETEYS oy MODE[2. . SPI Flash
VIO4_FX
CTL5 ﬂ« FX3_CTL5
‘o 3 CTLe VIO1_FX VIO1_FX
CTLe [ <K FX3_CTL6 T
oLy 8 PXSCTLT ey oy R27 Q2 R26 Q2 R25
47K > 47K > 47K
CTL8 ﬂ« FX3_CTL8 R22 R23 VIO4_FX
FX3_CTL9 DNP DNP h
oo 18— PELTE ((rxs cTLo SPI-MOS —
oTL10 K8 FX8CTLIOpyy crit0 et S bo vee [8-25 mA
PMODE2 PMODE1 PMODEQ SPICIK _ 5409
FX3_CTL11 =
CTL11 —<< FX3_CTL11 C cs1
FX3_CTL12 0-1uF
R28  FX3 datasheet pg T: SPI_Hold#_flash
crLre 8 POLTE ey cTLre VIOl FX  GvDDQ 10K SELUSE i prinary, 0S5 only shouwld be achisvanle UART-CS : HOL|
SPI+USB on failure - PMODE[2:0] = "OF o Tas] 3PCS 4 B
proDED 84 PMODEO USB boot. - PMODE[2:0] = “Fll“ == W/VPP Vss __I_
H4 PMODE1 =
PMODE1 » R30 R31 = =
PMODE2 |4 PMODE2 DNP 10K R21 R24 R29 PART_NUMBER = W25Q32JVSSIQ
4.7K 100K DNP Manufacturer = Winbond
s FLASH VCC : 3.3V
INT_N_CTL15 - ao;r ar a» a» @ &
ReseT N |2 . 5% | = = =
,,,,,,,,,, l O 1__FX3_UART_RX Add R21 so that SPI-boot works. C5's HIGH-Z state has a
p NSTATUS<< <FX3 GPIO52 l X3 UART TX l weak pull up, so it can be balanced out with a weak pull-down.
KFXa 2 FX3
SoF O |2 XS UART TX
X3 NCONFIG)—————K FX3_GPIO51 l o 3 l
= CONF_DONRK—K FX3_GPIO50 l :l__ l
DNP ) e
l l Nuand
L N N N N N N ] 7
ize | Document Number rev
B A
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FX3 DEBUG +

CLOCK SEL

U19F
MISC
SEC 6/7
.......... 0o
12C-GPI058_SCL [——
12C-GPIOs9_SDA 210
D11
12C-GPI060_CHARGER-DETECT [—X FSLC [ 2 0 ]
o o
n
0 F6 TCK FX3 datasheet pg 8:
E TCeKf————— 38.4MHz input CLK - FSLC[2:0] = "110"
o1 |-E7 TDI
oo |-C10 DO cvbba cvbba
M |-E8 ™S
B11 TRST_N
~~~~~~~ TRST N ————————— Raz Ras
10K 10K
FX3
FSLC2 FSLC1 FSLCO
l------------------------1 R34
l l 10K
: VD1P8 VD1P8 l
l x| ol o o o l
S Z zZ| Z| z J8
l o o o o l
U19E
L VT_REF v_suPPLY |2 l
| g 94 3 XTAL / CLK
TRST_N | | o o o 3 4 l
l N_TRST GND1 SEC 5/7
[ — 5o aNp2 -8 | FsLco |22 FSLEO
B4 FSLC1
| 148 " ms E anps 2 0 FeLer
l 8 l Fsioa |8 FSLC2
i oK 2 1ek | anps (0 [ s
8 XTALIN 22X
l RTOK 1 Rrok HI GNDs [H2 l 8' xtaLouT -
l TDO 13 2 14 l g D7
DO B GND6 l O CLKIN K FX3_CLK
l i CLKIN_32 28
N_SRST 15 16 =
l N_SRST GND7 l
0 71 peeRa anps |2 ] X3
[ =<1 pBGACK aNpe 22 :
DNP
l l itle
PART_NUMBER = M50-3601042 l Nuand
l Manufacturer = Harwin
ize Document Number ev
t------------------------l B| rA
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USB CONNECTIONS

U19D
VBUS_IN
U — PORT -
SEC 4/7 veus |-E1
veus/ i c9 OTG_ID
VBAT OTG_ID c267
1
A4 SS_RX_P 0-1uF
SSRXP a3 SS_RXM
SSRXM — —
SS_TX_P :
VBUS SSTXP ﬁg c53 0.1uF _TX|
Rt —— cs4 0AuF__ SS TX M
A9 SS_DP
bp S5_DM
on [A10 ]
VBUS/
T At1
NG
6.04K/ 1%
R_USB2 R40
R Uses |-B3200 R41
FX3 )

USB3.0 TYPE B

VBUS_IN

L6
21 BLM21PG221SN1D
VBUS Y Y
DM S5_DP
D_P
GND SS_TX M
SS_TX_N [3 ISP
SS_TX_P
GND_D SSRCH
SS_RX_N SSRXP
SS_RX_P 15 —=
GND_TAB 1 [
GNDTaB 3 [ cs5 I 0.1uF
L7
BLM21PG221SNTD
USB3TYPEB

ESD DEVICE

PART_NUMBER = SP3010-04UTG
Manufacturer = Littlefuse

itle
Nuand

ize | Document Number
B

Y
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3

VDD+AVDD 1.2V@200mA
U3VDDQ 1.8@60mA

FX3 POWER

U19G
VDD_FX
- POWER vip2 FBo VDD_FX VDD
E10
L1 R SEC 7/7 VBAT =X LW T
c3
b 7 gggg VIO5_FX MPZ20128601A _L 057_1_ csa_L 059_1_ ceo_L ce1 _L csz_L ces_L 054_1_ ces_L ces_!_
[ F
'#1? vDD4 cii %gSF 04uF | 0.1uF | 0.4uF 10nF | 10nF | 0.1uF | 0.uF | 10nF | 0.1uF | 10nF
b oo —]
é} (1) 3332 VIO2_FX <L
F1 VIO3_FX =4
AVDD_FX Vo2 - )
USRX_VDDQ A7 | 4 op vios |-E3 cvqtro |mm e e e e e e e e e mmmem e e e e mmmme e e e mm—me e e e m——— e e e —————————————— ———— .
] ]
U3TX_VDDQ A2 | aruona cvona |88 VIO4_FX : :
85 | ysTxvoba vios |21 VIO1_FX : VIOol VIOo2 :
Lo | VD1P8 FB10 '
el i — ' - i
G - | MPZ2012S601A :
T vsst ' '
Vss2
=a Ve avss |87 : VIOt FX VIO2_FX :
De | o5 usvssa [-A! ! 1 ] !
Gi
11| VSSe B9 ! ce7 | ces c69 c70 c71 !
Vss7 U2AFEVSSQ | L 1 |
K 1 vsss 88 | FPGA VCCIO 0.1uF | 0.1uF 10nF 0.1uF 10nF |
Ky | VSse U2PLLVSSQ | |
I/i veets £ : VCCIO_L_C5 :
VSS12 - | = = |
L ] )
= FX3 ! !
] ]
' VIO3 VIOS VIOo4 '
] ]
] ]
] ]
U 3RX VDD AVDD | VIO3_FX VIOS5_FX VIO4 FX  VD3P3 |
] ]
— Q ] ]
v1p2 Bt USRX_VDDQ VP2 - AVDD_FX : c72 o3| c76 crr | c74 c75 :
: 0.1uF 10nF 0.1uF 10nF 0.1uF 10nF :
] ]
c79 ! |
0.1uF 220F 0.1uF 47 uF | = = = '
] ]
e o e o o o o o e o o - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ]
— Changed C103 from 2.2uF to 4.7uF -
U3RX_VDDQ = V1P2
U3TX_VDDQ = V1P2
AVDD = V1P2
U3TX _VDDQ CVDDQ CVvDDQ = V1P8
v1ip2 FB13 UsTX_vDDQ VDIP8 i, cvbba V' [ICD)]. - gigg
VvIio2 = V1P8
0.1uF Sour 0.1uF 10nF VIO3 = V1P8
VIOo4 = V3P3
1 L VIO5 = V1P8 -
Nuand
ize Document Number rev
B A
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VD3P3_CLK

CLOCK DISTRIBUTION

VD3P3

cs7
0.1uF_U23
VDD = -
D - R176
DAC_SCLK SCLK
DAC_SDIN 31 o VOUT | 6 TRIM_VOLTAGE DNP. AUXDAC_TRIM
DAC_NSYN! NSYNC
GNDGND_PAD
‘AD5621BKSZ-500RL7
VD3P3_CLK
VD3P3_CLK =
Jo5
VD3P3_CLK
R137
1 ADF_REFIN 10K
ter FB2
o MPZ20125601A
4 E
a9 SHADF_MUXOUT_3P3
(515} g
ofa muxout 2
R43 R44
WMS587CT-ND T e 0 0
° or [ ] 1 1 L., L., L
C93 || O1uF 8 C166 C265 C266
I co4 R45 c95 c96 0.1uF 10uF 10nF
15nF 49.9K DNP DNP
ADF_CE CcE Q L L L 4 o= = =
ADF_CLK CLK oo co % 2 19 = = = = 55
ADF_DATA DATA %% 66 2 9 RSET
ADF_LE LE << 0o O O C98
ADF4002BCPZ Q2 R46 68nF clk| 3 VCTCXO_OUT
R186 NG 5.1k
ACE_EN =
| 0 A~ L - 21 6ND
R96 VD3P3_CLK VD3P3_SI = = SIT5000AC-2E-33VQ-38.400000Y
1K
FB16
MPZ20125601A ] VD1P8_CLK FB39 VD1P8 UFL pins are 3.3V
= c86 —Css T Jo2
0.1uF 1uF I MLZ2012M1ROHT000
= = C262 C261 M
5 U94 ™~ VD3P3_SI 1uF 0.1uF
[}
5 18 = = =y
> VDDOA % %
VD3P3_SI 121 VRer OEO0
OE1 (5 = of
OE2 VD3P3_SI VD3P3 S| VD3P3 S| VD3P3_SI WMS5587CT-ND
4 33 =
...... aoN |- ® 3> FX3_CLK
Q0 737 33
R183 Qé’;‘ 32 33 ADF_RFIN_A R178 R179 R166 R168 Jo3
1K _VCTCXO_ouT 10 CLKO QN 29 DNP § DNP DNP DNP DNP
11 30 NP
CLION VOIS | |1 urL ok
19 SFOUTBO SFOUTB1 SFOUTAQ SFOUTA1
UFL CLK IN 14 =
EN s 24 CV_CLK2_ OF 88
GLKIN 76 >< L CLK LOS R180 R181 R167 R169 z2
13 LK DNP DNP DNP DNP ©°
s {UFL_CLK_OEB
CLICSEL, CLK_SEL 20 _Ri61 33 > AD_REFCLK L
21 _Rieh 33 o o - WMS5587CT-ND
35 _RI70 33 > oV = = = = .
R UFL_CLK_OUT
A 31 sroutao o a4 [S—FiT 5 —
55— SFOUTAI g Q3N 36 Ri78 YA 38 |
55| SFOUTBO L Q3 5> XBOLK3PV | o
[ala)
SFOUTB1 g2 DNP
SO Place close itle
o SI53304 to R161 Nuand
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USB VBUS

DC BARREL

<
oV
el
o

\

Digital 3.3V

VD1P1 (1.1 V @ 4A)
ADP2384

VD1P8 (1.8 V @ 4A)
ADP2384

—q VD1P2 (1.2 V @ 1.2R)
ADP1755

—q VD1P3 (1.3 V @ 1.2A)
ADP1755

ey VA1P3 (1.3 V @ 1.2R)
ADP1755

VD3P3 (3.3 V @ 1A)
EP53A7HQI

|— VD2P5 (2.5 V @ 1.2A)
ADP1755

512mA / 1000mA

V5P0 V5P0

POWER - 1.1Vv/1.8V/3.3V

Digital
U

2

1.1v
7

2000-4000mA / 4000mA

R133
10K

C100
22uF 20

I
TTUVTUVT
sS=s=s=
zzZzzZzz

21

[ | PcGoob

Ci12
330uF_10V

%4

V5P0 V5P0

BRI D — VAT

R61

332K 22

C105 || 1uF 3
1

C107
DNP

Digital 1.8V

u29

R134
10K

PVIN

c109 PVIN
22uF 20

4”—1 |.—<
FERES
22
zZz

21

[ | PGoob

VD3P3

T VD3P3

Vs[0:2]

C102

4.7uF

R60
100

=0 for 3.3V

I

|

u28
PVIN VouT ; ’
ENABLE VOouT j
LLM
VSENSE 5 C103 C24¢ o4
10uF 10uF LTST-C190KGKT ::
AVIN ‘ = 4
NC_VFB X - -
1 VSENSE should be connected
xz? 22 N'\écéngé after the last output capacitor R138
[0X0] o 820
Vs2 a< NC_SW_i6
|

~ EP53A7HQ

‘W

SYNC_1P8 >>—23 SYNC

R65

C113 1uF 3

332K 22

24

‘WP_44

»
N

[

(2]

GND
PGND
PGND
PGND
PGND
PGND
PGND

C115
DNP

‘WP_++.]

[
(%)
GND
PGND
PGND
PGND
PGND
PGND
PGND

15
BST VD1P1
c1o1
sw g 0.1uF
SW 7 L9 22uH . .
SW Tz
SW 56 R59
SW 8.45K
C104 C249
220F 220F
2
FB
1 = =
comMP RE3
R62 10K, 1%
16.9K
c106
6.8pF
ADP2384 =
c108
15nF
1000mA / 4000mA
15
BST VD1P8
c110
sw g 0.1uF
SW 7 L10 22uH i i
SW g
SW 56 R64
SW 20K, 1%
ci11 C250
220F 220F
2
FB
! = =
ComMP R67
R66 10K, 1%
27.4K
c1i4
4.7pF
ADP2384 =
c116
10nF
itle
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POWER

1.3V

- VA1P3
VD1P8 Analog 1.3v 1050mA / 1200mA VDDA_TX_LO BALL B9 & BLO
C203 C202
FB30 1UF 10nF
Y R70
ToK = =
MPZ2012S601A
EB29 Uso 5 VDDA_RX_LO BALL E2 & F2 VDDA_RX_SYNTH BALL J3
AN M PG G204 G205 G208 G209
MPZ20128601A VIN vout ’ ’ —— ’ ’ + I I I
0258__ 123 VIN VOUT H : 10nF 1uF 10nF 1uF
10uF —_— VIN vout c117 ct1s c119 120 c121 c122 = = = =
470F vout : :
EN vout 10UF 10UF 0AUF | DAUF o.mFI 0AuF | ¢ VDDA_TX_SYNTH BALL K3
= a . .
ss £ = = = = : C206 c207
VA1P3 VD1P3 : :
/A1 D1 ADS 22 ne F E onF I‘”F
[OX0)
Sl ADPT755 = =
~~FB18
DNP L
~~~FB19 R69 10K R68 16K
DNP
VOUT = 0.5 V * (1 + (R1 / R2))
VD_GPO
FB28  ~~v _ _ VDDA_GPO_BALL BS _ _ _
PR MPZ20125601A
VD1PS Digital 1.3V 1050mA / 1200mA
VD3P3 C252 ca51 C253 C254 255
FB36 10nF 1uF 10nF 1uF 10nF
2288 R73
10K = = = = =
MPZ2012S601A VD1P3
FB37 ust 5
VIN PG
AN i i VIN
0 VDDA_BB BALL K4
MPZ2012S601A VIN vouTt 7 7
c135 c136 c137 VIN vout c210 ca11
- VIN yout c127 ci128 c129 c130 c131 c132
470F 0.1uF 0.1uF 4 vourt = 10nF 1uF
EN vout 10uF 10uF 0.1uF 0.1uF 0.1uF 0.1uF
= = = ﬁ ss g — — — — — — = =
| ) ) ) ) ) ) 1P3_TX1A BALL A9 & A10 1P3_TX2A BALL M10 & M11
c138 oy oo e k8 . . _ B
10nF 0o c212 c213 ca1 c215
Sl ADPi755
- 10nF 1uF 10nF 1uF
R72 10K R71 16K VDD_DIG BALL F12 VDDA_RX_TX BALL D2, D3, E3
VOUT = 0.5 V * (1 + (R1 / R2)) C216 C217 c21 C219
10nF 1uF 10nF 1uF
VD1P3 VD1P3 VD1P3 VD1P3
VB_TX1ANYEI2 vB_TX1BNyEI4 VB_TX2ANYHE16 VB_Tx2BNHH18
330nH Co22 | c223 330nH C226 | Co27 330nH c230 | cost 330nH c234 | c2ss
10nF 1uF 10nF 1uF 10nF 1uF 10nF 1uF
Place inductors inline with RTF t[a(:eT Place inductors inline withTRF tra; Place inductors inline withTRF tra; Place inductors inline with E‘ traceT
Decoupling caps should be close Decoupling caps should be close Decoupling caps should be close Decoupling caps should be close
VD1P3 VD1P3 VD1P3 VD1P3
VB TX1APYLIS VB TX1BPYHLIS VB TxeAPypL7 VB_Tx2BPypL1S =
330nH C224 | c225 330nH c228 | C229 330nH c232 | ces3 330nH c236 | cear Nuand
10nF | 1uF 1onF | 1uF 10nF | 1uF 10nF | 1uF ize | Document Number rev
B A
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POWER - 1.2V/2.5V

Digital 1.2V 197mA / 1200mA

VD1P8
Y V\__FB4t R76
MPZ20125601A 10K
VP2
us2
Ay~ _FB40 . . . 5
MPZ20125601 A Mix PG
VIN vouT 7 7 ; ; ; 2
c145 c146 c147 LN iy vour
470F 0.1uF 0.1uF VIN xgﬂ c139 c140 c141 142 143 144
4
= = = EN vout 10uF 10uF 0.1uF 1uF 1uF 1uF
7 a
_,_7 ss g = = = = = =
: = = = = = =
c48 ad 22 ne X
10nF ©o
! ADP1755
R75 10K R74 14K
1 vouT = 0.5V * (1 + (RL / R2))
Digital 2.5V 307mA / 1200mA
R79
10K
VD2P5
us3
. . . 5
VIN PG
VIN vouT 7 7 ; ; ; 2
c155 c156 c157 LN iy vour
470F 0.1uF 0.1uF VIN xgﬂ Cct49 c150 c151 152 153 154
4
= = = EN vout 10uF 10uF 0.1uF 1uF 1uF 1uF
_,_7 ss 2 = = = = = =
: = = = = = =
c1s8 aJ 22 ne R
10nF ©o
! ADP1755
R78 10K R77 40.2K
m}T = 0.5V * (1L + (R1 / R2))
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o VDC
Jag

2

1

3 3
RAPC712X

Manufacturer = Switchcraft Inc.
PART_NUMBER = RAPC712X

POWER MUXES AND MONITOR

VD3P3

C197

U90
PWR_SCL gs:g scL 1 R115 10 VIN_P
vD3P3 PWR_SDA SDA C196
1uF
8
7| 2 VIN_N

o
4
A0 ° IN- R116 0
o NAzT9

VIN_P VIN_N V5PO
R131
VD DNP
mOhm SENSE
Risz
VD1P8
VBUS_IN
vDC
R129
uze 1K
6 7
R146 8 out
100K STAT H PWR_STAT
3 2 umpt
&
51 D1 oo
bo =2 R130
©0o 200
R127 TPSZ115, ILIM = 2.5 A
100K
D[1:0] have internal luA pull-up

D1 DO VIN2 > VINll STAT | ouT
0.7V | <0.7V X Z N2
>2v <0.7v b'e 0 N1

If DC barrel jack (VDC) is floating or does not provide
at least 4 V, power mux will select USB VBUS.

XB VCCIO SELECTION

VD3P3

VD3P3  VD2P5 VD1P8

u7s | STG3856
VvCC XB_VCCIO

181 — 4

152 — D1
e — R—

ofrof =

XB_VCCPD

253 —
252 — D2
sey — N—

o

b4
(O]
0 ol

VD1P8 XB_VCCIO

o|oof~

IN2
IN1

XB_VCCIO_SEL1

XB_VCCIO_SEL2
FB31, DNP
VD2P5 XB_VCCPD
FB3 DNP

VD3P3

R114 R113
10K 10K

XB_VCCIO_SEL2
L XB_VCCIO_SEL1

R145 R144
DNP DNP

SEL2 | SEL1 | VCCIO / VCCPD

GND | GND | Hi-Z / Hi-Z

3.3V | GND 1.8V / 2.5V

GND 3.3V | 2.5V / 2.5V

3.3V | 3.3V | 3.3 V / 3.3 V (DEFAULT)
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