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bladerRF 2.0 micro - USB 3.0 Software

Defined Radio

D
[ CLK.N l [ REF_IN ] [ CLK_OUT |
UFL ULFL UFL ] \
DAC [ PLL
AD5621 ADE4002
212
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SiT5000-38.4 Si53304
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2 (5 ™ - .
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e FX3 Cyclone VE Beey AD9361 RX1A (36 60 ; a
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Flash
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B
Bias Tee
_] RX
Mini Expansion
JTAG JTAG :
Expansion B5H-030 J
MOUNTING HOLES - 80 mil holes Scatter these testpoints throughout the design
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To be placed in each corner of board
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RF SMA BIAS TEE

VD5P0_BIAS_T
u3
R1
10K 4 [S2(INPUT) (OUTPUT)
D21 | 2
D22 [3 T
6 p1/G2 (BI2S)
RX_BIAS_EN > 5 [61(GaTE) = R150 FB1 FB2
58 10K MPZ2012S601A MPZ2012S601A
NTJD1155LT1G
FB3 —L c1 —L c242 FB4 —L c2 —L 243
ML22012M1ROHTO0E 22pF 0.1uF ML22012M1R0HT00E 22pF 0.1uF
R135 = = = =
100
V5P0
27 VD5P0_BIAS_T
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0ZCJO110FF2E
C246 C264 C247 C248
22uF 22uF DNP 22uF
VD5P0_BIAS_T
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R2
10K 4 |S2(INPUT) (OUTPUT)
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6 [D1/G2 (BIAS)
TX_BIAS_EN 5 |G1(GATE) 5 R151 FB5 FB6
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itle
Nuand
ize Document Number ev
B
PDate: Bheet 2 of 17
s | 7 T 3 T 5 T :




. .
AD9361 - Digital
U4A VA1P3 s VD1P3
DIGITAL i
\ H4
AD_CTRL_ING> g CTRL_INO TXNRX <CAD_TXNRX VDDA_TX_LO VDDA_BB
AD_CTRL_IN - Ka
AD_CTRL_INZY D gst‘:m; DATA_CLK_P 31111 AD_DATA_CLK_P B?g VDDA1P3_TX_LO VDDA1P3_BB
AD_CTRL_INS) D CTRL_IN3 DATA_CLK_N AD_DATA_CLK_N VDDA1P3_TX_VCO_LDO
VDDD_DIG
AD_CTRL_OUTO CTRL_OUTO FB_CLK P 511% AD_FB_CLK_P Uboa A% 10 - 12
AD_gEI[_gHP CTRL_OUT1 FB_CLK_N AD_FB_CLK_N £2 VDDMP; I;X o VDDD1P3_DIG |
AD_ _OUT2 CTRL_OUT2 F2 _RX_|
AD_CTRL_OUT3 CTRL_OUT3 VDDA1P3_RX_VCO_LDO VDDA_RX_TX
AD_CTRL_OUT4 CTRL_OUT4 G9 RX. 22
AD_CTRL OUTS CTRL_OUT5 TX_FRAME_P D AD_TX_FRAME P VDDA_RX_SYNTH D R |3 VD_GPO
AD_CTRL_OUT6 TX_FRAME_N _TX| | . _RX_TX ¢
AD_CTRL_OUT7 gﬁt—gﬂ? - " | on ) 3 | /DDAIP3_RX_SYNTH  VDDA1P3_TX_LO_BUFFER =2
o - PO_D1/TX_DO_P |-¢& (AD_TX_DO_P
PO_DO/TX_DO_N [ ﬁ SAD_TX _DO_N VDDA_TX_SYNTH
G5 PO_D3/TX_D1_P [E77 KAD_TX_D1_P K3 = VDD_GPO
AD_EN_AGC AGC PO_D2/TX_D1_N & CAD_TX D1_N VDDA1P3_TX_SYNTH
e G6 o PO_DS/TX D2 P [E15 SAD_TX D2 P VDD_INTERFACE
AD_ENABLE 3 ENABLE PO_D4/TX_D2_N ﬁg_K_Bg-y c
PO_D7/TX_D3_P _TX_D3_|
. D3 P I"E9
AD_SYNC_INY H5 1 syne N PD?DG/TX?D}& 57 23*&*33*2 X LDO RX LDO
PO_D9/TX_D: _TX_D4_|
AD_RESETN ) K5 | ReseTs PO_D8/TX_D4_N E? AD_TX D4 N ,EH TX_VCO_LDO_OUT RX_VCO_LDO_OUT
- PO_D11/TX_D5_P | g AD_TX _D5_P VDDA1PT_TX_VCO VDDA1P1_RX_VCO
X D51 'AD_TX_D5_N
RO R3 R4 RS PO_D10/TX_D5_N _TX_D5_|
K )
10K 10K 10K 10 R o] ADS361
_SPI_| 2 PI_ENB
AD_SPI_CLK $ 22 1 SPICLK RX_FRAME_P (o2 AD_RX_FRAME_P R6 R7
—— —— —— —— AD_SPI_DI > X SPI DI RX_FRAME_N AD_RX_FRAME_N 1 1
= = = = AD_SPI_DO ), SPI_ DO e
N P1_D1/RX_DO_P %121 AD_RX_DO_P
P1_DO/RX_DO_N (77 'AD_RX_DO_N
L5 P1_D3/RX_D1_P g AD_RX_D1_P u4c
AUXDAC_TRIMCK- ||| AUXADC P1_D2/RX_D1_N [J7p SAD_RX D1_N ce cs c9 c7
™7 83 P1_D5/RX_D2_P S nF 1uF 1uF nF
Place close c263 TP8 C3 | AUXDACT R DN [ CAD_RX_D3_P GND
to AD9361 AUXDAC2 P1_D7/RX_D3_P [ CAD_RX_D3_|
0.1uF P1_DB/RX D3 N [ CAD_RX_D3_N = = = =
— P1_DY/RX_D4_P [z ﬁg_si_gj_z = =
- P1_D8/RX_D4 N [Hg AD_RX_DiN Al oo
ca P1_D11/RX_D5_P |57 _RX_D5_| A
I||— TEST/EN P1_D10/RX_D5_N AD_RX_D5_N B xggﬁ .
B
VSSA
i ©P0 0 | B Tt F5| vssa
AD_REFCLK Il i XL Ghop B8 Ps Tl Veea
ALN
| > 11 XT) GPO-2 ea TP6 (Qg vasa
- 10| VSSA
6 5 J6 P9 c11 | VSSA
0-1uF ﬁf;ce close ,@: NC1 cLk_out F—=——-0 12| VSSA
VSSA
to C5 NC2 3 Vssa
= G1 H3 ] VSSA L
= L4 RX_EXT_LO_IN D RX_EXT_LO He | VSSA
RBIAS TX_EXT_LO_IN TX_EXT_LO i 3222
8 VSSA
R10 VSSA
14
AD9361 =
AD9361
A
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AD9361 - 2x2 MIMO RF ( 47MHz - 6GHz

co 3 GHz - 6 GHz RX1A —————< V5RF_RX1_BIAS
u1 DNP RX1B best under 3GHz 3.6pF us =
Us | _SKY13374-397LF
Uap BAL_P unBaL | 1 13 RX_T1_V1
1 RXiCp 4 3 75| GND_PAD [
6 BALN 722 nNC -I|I—E GND
RF1 i — o °
S 3.6pF FHMT5954] c181 N RX_T1_V2
2z RIPWR 9| o 470pF g
RX 11 V2 8 | VBATT — 2 1] 2
L ADI_RX_SPDT1_V. : V2 o
M2 = A KR TT V17 RF1 I N c1 ——c13
1 RX1Cn RXIAN [t ADI_RX_SPDT1_V v |Z ~ N 8.2nF 8.2nF
- o z | u7 SMA @
K rxac_p ca 10 MHz - 3 GHz S {enp R ESDOPSRFL = =
RX1C_N il GND 2 =
0.1uF L1 3| She F o =
3 G z =z o
RX1B_N P z 5 ||
RX1B_P 4 Mgi_l_ RX1B © - o
XFM3001 = = =
TX_MON1 TXIA
TXIA N u10 ~| SKY13374-397LF —<KVSRF_TX1_BIAS
TX1A_P Ill_% GND_PAD [
' GND
10| SN TX_T1_V1
c182 27T
T PWR 9 K 470pF o
VBATF— 4 ¢
e sor i seor va T4 2 - e me)s e
= TX1B_P ADI_TX_SPDT1_V V1 Z < o I
o z | un SMA @9 c15 C160
AD9361 6 GND 2y ESDOPSRFL 8.2nF 8.2nF
31 GND g = T = =
o B
TX1B © Z ~
= = 1
c19 XFM3001 =
0.1uF
<
o 3 GHz - 6 GHz RX2A _ CV5RF_RX2_BIAS
6pF ut2 u13 | _SKY13374-397LF
U4E 3 1 BAL P uneaL | 1 i 13 1 6N _PaD N RX T2 V1
>——— . I—E GND
HMIZ___DNP RF2 e ECEIR R 10 no
c21 ©o c183 37 RX_T2_V2
1 RX2Cp 3.6pF HAMT5954] R2PWR 9| o ﬂopp = s
S l: RX T2 V2 _8 | VBA 2 2
ADI_RX_SPDT2_V. V2 ° 5 1
< Rx2A_N [FA L AD|7R><73PDT27\/% RX T2 V1 7 |3 RF1 < - I N c161 c162
=y N [TA2 = 8.2nF 8.2nF
2z RX2A_P o Z | u4 SMA @[]
T 8] RX2C_P e 10 MHz - 3 GHz i 3 GND L, ESDOP8RFL = =
RX2Cn RX2C_N 0.1uF L3 M= gmg ko =
F1 5 3 = = o
RX2B_N (7 P z &
RX2B_P [ 4 NC _% RX2B )
MWB—_L - o ———<< V5RF_TX2_BIAS
AS C23 XFM3001 = = = ||
[ TXMON2 0.1uF TX2A
= = TX T2 V1
TXOA N » 3 GHz - 6 GHz U16 | _SKY13374-397LF Cc184 [T
TX2A_P -pF us 18 fonp_pap [ 470pF S
- 3 BAL_P e F I} 2
. UNBAL | 1 10 i N TX_T2 V2
4 — 5 GND <« ©
VD3P3 - BAL_N 22 NC = = ur7 svA @9
Cc25 T2 PWR 9 2y ESDOPSRFL C16! C164
Ao KVB_TX2BN 36pF PV TXT2VZ 8| VBA K 2 8.2nF 8.2nF
TX2B_N [a7 ADLTX SPDT2 VR TX T2 Vi 7| V2 RFT =
TX2B_P ADI_TX_SPDT2_V N |Z = 1
- Lcve_TxzeP z & = A
T i 4 —
0.1uF AD9361
GND - o
4 3]
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L4 GND z e
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R12
10K

veeio_L_Cs
R95 0 R13
10K > DNP

CYCLONE

U18A

CONFIG

\"

MSELO

MSEL1

MSEL2

MSEL3

MSEL4

. 4
C5_DATAO_GPIFO ﬁg AS_DATAO__ASDO  MSELO 52
C5_DATA1_GPIF1 AR5 | AS_DATA1 MSEL1 33
C5_DATA2 GPIF2 & T4 AS_DATA2 MSEL2 |-
C5_DATA3_GPIF3 AS_DATA3 MSEL3 [
MSEL4
V3
C5_DCLK_CTL9 ) DCLK
gi NCE
C5_DATA4_GPIF4 ) NCSO T™S
DO
Ad TDI
NCONFIG) NCONFIG TCK
K6
CONEDON% 15| CONF_DONE A1
NSTATUS NSTATUS RREF_TL
5CEBA_F23

VD2P5

R94
2K

CONFIGURATION

ROUTE TO AVOID
AGGRESSORS

MSEL[4:0]

MSEL[4:0]

R15
TCK Sl oD -2 VD2P5
1K E
TDO 31 1po O vcctreT 4
R16 UI
TMS 51 tvs Eﬂ) et FE—x
H
1K 7 I 8
»—— NC2 ) NC3 |
R17
[
10 1ol E GND ﬁm
1K =
861400102YO2LF

Alternate: 10-89-7102 Molex

VCCIO_L_C5
R84 R86 R88 R90 R92
DNP DNP DNP DNP DNP
MSEL: MSEL! MSEL2 MSEL1 MSELO
R85 R87 R89 RO1 RO3
DNP DNP DNP 0 0

FPPx8 / no compression / std. POR

Compatible with:
FPPx8 / compression / std. POR

= 11000

= 11010
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VD3P3

R82
1K

PWR_SCLY

PWR_SDA

VD3P3

CYCLONE V - BANKS 4A / 5A / 5B

UtsH 3.3V

BANK 5A

5A_I0_P16__RX_R8P

5A_I0_P17__RX_R8N

R112
1K
P16
nFX3_UART_CS =
FX3_UART_TX 5
FX3_UART_RX

=7 5A_10_P18__TX_R7N

5A_I0_P19__TX_R7P

AD_CTRL_INO
ADI_RX_SPDT1_V1

5A_10_P22__DEV_CLRN__TX_R5N

ADF_MUXOQUT_3P3),

5A_IO_T15__RX_R4P

CV_CLK2_OE

5A_I0_T17__CRC_ERROR__RX_R2N

ADF_CE § 5A_I0_T18__INIT_DONE__RX_R2P
UFL_CLK_LOS & 5A_I0_T19_RzQ_1_TX R1P
ADFLE S Ri7 | 5A_I0_R16_RX_R6P
ADF_DATA § Ri5| 5A_IO_R17_RX_R6N
ADF_CLK T20] 5A_I0_R15_RX_R4N
UFL_CLK_OEB 155 | 5A_10_T20__PR_REQUEST__TX_R1N
CLK_SEL. Roo| 5A_I0_T22__NCEO__TX_R3P
RX_BIAS_EN Roq | 5A_I0_R22_CVP_CONFDONE__TX_R3N
TX_BIAS_EN 5A_I0_R21_DEV_OE__TX_R5P
5CEBA_F23
utsl 2.5v

BANK 5B

5B_IO_N16__CLK6P__RX_R9P

AD_CTRL_IN2
AD_SYNC |

AD_CTRL_ IN3 >

5B_I0_N19__RX_R11P

5B_I0_M16__CLK6N__RX_R9N

5B_I0_M18__RX_R11N

5B_10_N21__TX_R10N

AD7§PI7CLR% K22 | 58710 K22 TX RI6N
AD_SPIDO . T 5BII0 K21 TX Ri6P
0

AD_CTRL_IN1

AD_SPI_DI

AD_SPI_ENB
AD_TXNRX

5B_I0_N20__TX_R10P

T 5B_10_L18__RX_R15N

17| 5B_10_L19__RX_R15P

M20 | 5B_10_L17__RX_R13N

AD_EN_AGC V21| 5B_I0_M20_ TX_R14P
AD_RESETN V22| 5B_IO_M21_TX_R14N

ADI_RX_SPDT1 v2 K—KW
ABLE >>—|_22 5B_10_K17__RX_R13P

ADI_RX_SPDT2_ V’\ D e —————

5B_10_L22__FPLL_BR_CLKOUT1

5B_10_M22__FPLL_BR_CLKOUTO__FPLL_BR_CLKOUTP__FPLL_BR_FB_ TX_R12P
__FPLL_BR_CLKOUTN__TX_R12N

5CEBA_F23

AD_RX_FRAME_K

AD_CTRL_OUTS3!
AD_RX_DO_N

AD_DATA CLK_N
AD_DATA_CLK_P

AD_RX_D5 N
AD_CTRL_OUT7

ADI_TX_SPDT2_V1
AD_CTRL_OUT4
ADI_TX_SPDT1_V1
AD_RX_FRAME_N
AD_TX_D3 N
ADI_TX_SPDT1_V2
AD_CTRL_OUT5
ADI_TX_SPDT2_V2
AD_CTRL_OUTS:
AD_TX_FRAME_N
AD_TX_D5_N
AD_TX_FRAME_P

U186 2.5V

BANK 4A

¥ g 4A_|0_Y19__RX_B42P
Y14 4A_10_Y15__RX_B30P
V17| 4A_I0_Y14_RX_B30N
V15| 4A_IO_Y17_RX_B34P
514 4A_I0_Y16_RX_B34N
U260 ] 4A_I0_P14_RX_B43N
Uo1 | 4A_10_U20__TX_B4sP
Uo7 | 4A_10_U21__TX_B48N
AASG | 4A_10_U22__TX_B45N
Ao | 4A_IO_AA20__TX_B37P
Wos | 4A_I0_AA22__TX_B40P
WaT | 4A_I0_W22 TX_B41P
Wig | 4A_10_W21__TX_B44P
D W16 | 4A_I0_W19_RX_B38P
U135 | 4A_I0_W16__CLK3P_ RX_B39P
U5 | 4A_I0_U13_RX_B26P
UT7 | 4A_10_U15_RX_B35P
16 | 4A_10_U17_RX_BA7P
ABZ> | 4A_10_U16_RX_BA7N
AB27 | 4A_I0_AB22_ TX_BAON
AB50 | 4A_IO_AB21_TX_B33P
V1 | 4A_IO_AB20__TX_B33N
V1o | 4A_10_V18__RX_B46P
V15| 4A_IO_V19_RX_B46N
V6| 4A_I0_ V13 RX_B26N
V14| 4A_IO_V16_CLK3N__RX_B39N
4A_I0_V14__CLK2N_RX_B31N
=1 4A710_V15_CLK2P__RX_B31P
4A_I0_T14__RX_B35N
4A_I0_T12_RX_B27N
Y21 ] 4A_I0_T13_RX_B27P
Vo1 | 4A_I0_Y21_TX_B44N
4A_I0_V21__TX_B45P
AB;> | 4A_I0_V20__RX_B38N
ABT5 | 4A_I0_AB12__TX_B25P
AB17 | 4A_I0_AB13_RZQ_0_ TX_B25N
AB15 | 4A_I0_AB17_TX_B32N
ABT | 4A_IO_AB15_TX_B29N
50| 4A_I0_AB18_TX_B32P
V55| 4A_10_Y20_"RX_B42N
Ria ] 4A_I0_Y22_TX B41N
AATT | 4A_I0_R14_RX_B43P
AATE | 4A_IO_AAT3__TX_B28P
A4 | 4A_IO_AA15__TX_B29P
AATT| 4A_IO_AA14__TX_B28N
AATS | 4A_IO_AA17__TX_B36N
AT | 4A_IO_AA19__TX_B37N
4A_IO_AA18__TX_B36P
5CEBA _F23
R83
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CYCLONE V - BANKS 32 /

v XB VCCIO (3.3 V / 2.5V / 1.8 V)
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FX3_CTL11
GPIF31
GPIF29
GPIF27

FX3_CTL5

C5_DATA1_GPIF1
C5_DATAO_GPIFO

GPIF22
GPIF25
FX3_CTLO
FX3_CTL1
FX3_CTL4
FX3_CTL2
GPIF26
GPIF19

C5_DATA2_GPIF2

GPIF20
FX3_CTL10
FX3_CTL6
FX3_CTL8
GPIF18
FX3_CTL3
FX3_CTL7
PWR_STAT
GPIF21
FX3_PCLK
GPIF28
FX3_CTL12
GPIF24
GPIF30
GPIF23

BANK 8A

8A_I0_G8__FPLL_TL_CLKOUT1__FPLL_TL_CLKOUTN__TX_T28N
8A_10_G10__CLK9P__RX_T25P
8A_|IO_F7__TX_T40P
8A_IO_F9__CLK8N__FPLL_TL_FBN__RX_T33N
8A_I0_L7__TX_T26P

8A_IO_E9__RX_T37P

8A_IO_E7__TX_T40|
8A_IO_F10__CLKIN__RX_T25N
8A_IO_K7__TX_T26N
8A_IO_E10__CLK8P__FPLL_TL_FBP_ RX_T33P
8A_I0_D9__RX_T37N_

8A_I0_D6__TX_T36N

8A_IO_D7__TX_T38P

8A_10_J8_RX_T27N

8A_I0_J9__RX_T29P

8A_IO_J7_RX_T27P

8A_10_C9__RX_T31N

8A_10_C8__TX_T38N

8A_IO_C6__TX_T36P

8A_I0_B5__TX_T32N

8A_IO_B6__TX_T34P

8A_I0_B7__TX_T34N
8A_|O_H8__FPLL_TL_CLKOUTO__FPLL_TL_CLKOUTP__FPLL TL_FB_ TX_T28P
8A_IO_H9_RX_T29N

8A_I0_H6__RX_T39N

8A_IO_B10__RX_T31P

8A_IO_A10_TX_T30P

8A_IO_A5__TX_T32P

8A_IO_A7__RX_T35N

8A_IO_A9__TX_T30N

8A_IO_A8__RX_T35P

5CEBA_F23

U18F 1.8 v

BANK 3B

3B_I0_Y11__TX_B24N

3B_10_Y10_TX_B17N
3B_10_M9__CLKOP__FPLL_BL_FBP__RX_B15P
3B_10_M8__CLKON_FPLL_BL_FBN__RX_B15N
3B_10_P12_ TX_B20P

3B_I0_AB5__TX_B9P

3B_10_AB6__TX_BON

3B_I0_AB7__TX_B12P

3B_10_AB8__TX_B13P

3B_10_Y9__TX B17P

3B_I0_R9__RX_B18P

3B_10_U12__RX_B19P

3B_10_U11__RX_B19N

3B_10_U10_RX_B14P

3B_10_V10__RX_B10P

3B_I0_AA7__TX_B12N

3B_10_T10_RX_B18N

3B_10_P8__RX_B11N
3B_10_P9_CLKIN__RX_B23N
3B_I0_AB10__FPLL_BL_CLKOUT1__FPLL_BL_CLKOUTN_ TX_B21N

3B_I0_AB11__FPLL_BL_CLKOUTO__FPLL_BL_CLKOUTP__FPLL_BL_FB_ TX_B21P

3B_10_V9__RX_B10N
3B_10_R12__TX_B20N
3B_10_R10_RX_B22N
3B_I0_R11__RX_B22P
3B_I0_N8__RX_B11P
3B_I0_N9__CLK1P__RX_B23P
3B_I0_AAT0__TX_BT6N
3B_I0_AA12_TX_B24P
3B_10_T9__RX_BT14N
3B_I0_AA9__TX_B16P
3B_I0_AA8__TX_B13N

5CEBA_F23

XB _VCCIO

3B / 7A / 82 / EXPANSION

e (3.3 Vv / 2.5V / 1.87V)

BANK 7A

DAC_SDIN

CV_CLK2
MINI_EXP_2

MINI_EXP_1

XB_PRESENT

DAC_NSYNG)

XB_I2C_SDA

HW_REV 0

HW_REV_1

LED3

LED1

SYNC_1P8
SYNC_1P1

XB_CLK_EN

LED2
XB_12C_SCL

7A_I0_H18__RX_T5N
7A_I0_H10_TX_T16N
7A_I0_H11_RX_T21P
7A_I0_H13__CLK10P__RX_T17P
7A_I0_H14_RX_T13P
7A_I0_H15__CLK11N__RX_T9N
7A_I0_H16__CLK11P_RX_T9P
7A_10_G18__RX_T5P
7A_I0_G17__TX_T4P
7A_10_G16__TX_T4N
7A_10_G15__TX_T12P
7A_I0_G13__CLK1ON__RX_T17N
7A_10_G12_RX_T21N
7A_I0_G11__TX_T18P

5— 7A_I0_L8__TX_T22P

7A_I0_F12__TX_T18N
7A_I0_F13__RX_T15N
7A_IO_F14__TX_T12N

— 7A_I0_F15_RX_T7N

7A_I0_K9__TX_T22N
7A_I0_E12__RX_T23N
7A_I0_E15__RX_T7P
7A_I0_E14_RX_T15P
7A_I0_E16__RX_T3N
7A_I0_K20_RX_T1P
7A_10_D17_RX_T3P
7A_I0_K16_TX_T10N
7A_I0_K19_RX_TIN
7A_10_C13_RX_T19N
7A_I0_C11_TX_T24P
7A_10_C16__TX_T2N
7A_I0_C15_RX_T11P
7A_10_D12_RX_T23P
7A_I0_D13_RX_T19P
7A_I0_B16__TX_T2P
7A_10_B15__RX_T11N
7A_I0_B12_TX_T20P

—| 7A_10_B13_TX_T14P

7A_I0_B11_RZQ_2__TX_T24N
7A_I0_J18__TX_T6N
7A_10_J19_TX_T6P

5 7A_I0_J17_TX_T10P

DAC_SCLK )

GPIF17

GPIF15

GPIF8

GPIF6

GPIF16

GPIF11

GPIF9
C5_DATA4_GPIF4
GPIF14

C5_DCLK_CTL9

GPIF7

GPIF5
C5_DATA3_GPIF3
GPIF10
GPIF13
GPIF12

% R97

R98

DNP

7A_10_J13__RX_T13N
7A_10_J11_TX_T16P
7A_I0_A15__TX_T8P
7A_I0_A14_TX_T8N
7A_I0_A13_TX_T14N
7A_I0_A12_TX_T20N

5CEBA_F23

U18E 1.8 v

BANK 3A

3A_lI0_M7__PR_ERROR__RX_B7P
3A_IO_M6__PR_DONE__RX_B7N
3A_I0_R5__DATA8__RX_B1P
3A_I0_R6__DATA6__RX_BIN
3A_I0_R7_PR_READY__TX_B8N
3A_I0_W9_DATA11__TX_B4P
3A_I0_W8_DATA9__TX_B4N
3A_I0_P6__DATA10_ RX B3N
3A_IO_P7_TX_B8P
3A_I0_V6__DATA15__TX_B6P
3A_I0_U8__DATA7__TX B2P
3A_I0_U7__DATA5__TX_B2N
3A_I0_U6__DATA13__TX_B6N
3A_IO_N6__DATA12__RX_B3P
3A_I0_T8__CLKUSR__RX_B5P
3A_I0_T7__DATA14_RX_B5N

XB_VCCIO

u74
1

5CEBA_F23

L2« XB_CLK_3P3V

4 S TX_EXT_LO

6 XB_PRESENT

8 XB_CLK_EN
HO~A~ARI82, X8 vecio_SEL2
12 XB_GPIO15_CLK_E2F_P
14 XB_GPIO14_CLK_E2F_N
16

18 XB_GPIO13_E2F 6P
20 XB_GPIO12_E2F 6N
2

24 XB_GPIO11_E2F_5P
2 XB_GPIO10_E2F_5N
28

30 XB_GPIO9_E2F 4P

32 XB_GPIO8_E2F_4N
| 34 |
|36 | XB GPIO7 E2F 3P
|38 | XB GPIOS E2F 3N
| 40 |

42 XB_GPIO5_E2F 2P

44 XB_GPIO4_E2F_2N

46

48 XB_GPIO3_E2F_1P

50 XB_GPIO2_E2F_1N

52

54 XB_GPIO1_E2F_OP

56 XB_GPIO0_E2F_ON

58 V5RO

60,

D3
\\: LTST-C190KGKT

R19
820

1 2
RX_EXT_LO (- 31, 4
XB_12C_SCL 5, 5
XB_12C_SDA 7 .
XB_VCCIO_SELIK—R142n, ~ 0 9 [ 10
XB_GPIO31 CLK F2EP 11 | 1
XB_GPIO30 CLK F2E N 13 | . “
—51 15 16
XB_GPI020 F2E 6P | 17 | s
XB_GPIO26 F2E 6N | 19 | o 2
2115y 22
xe_GPio27 F2E 5P| 23|, 2
XB_GPIO2s F2E SN | 25 | »
b2 o7 28
XB_GPIO25 F2E 4P | 29 |0 .
XB_GPIO24 F2E 4N | 31| .
XB_CLK_EN 25 34
XB_GPIO23 F2E3P | 35| .
. XB_GPIO22 F2EN | a7 . a8
1K B 40
xe GPio21 FE 2P | 41, w2
Xe_GPIO20 F2E 2N | 43, M
45 45 6
XB_GPIO19 F2E 1P | a7 |, »
XB_GPIO18 F2E IN_| 49| o o
511 54 52
XB_GPIO17 F2E 0P | 53| o
XB_GPIOt6 F2E ON | 85| -
V5PO 57, -
9 1 50 60
MNEXP 1 1|
MNEXP2 2 | vD3P3
41033215
D1 D2
S Eo L. 4 .
XB_VCCIO XB_VCCIO ¢ N
R154 R18
DNP DR 820
HW_REV_1 LED2
R155
DNP oned ¢ [e
E F Document Number
B
Date:
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T
]
]
]
]
u1ss :
G4 T VD1P1
VCCA_FPLL_C5 G3 | GND GND 75 ] VCCINT_C5
= Go| GND GND [x%3 ' T
vig | GND GND ["AT7 ! ! ! ! ! ! !
0| GND GND [R4T] :
4 veea FpLL VREFB2ANO o4t 2| 3ND &N [ ]
A1 - Y7 1 5 c28 c29 €30 c31 ——c32 c33 C34 c35
VCCA_FPLL VREFB3ANO [y75 2 | GND GND ["N3 ] VD1P1 10nF 0.1uF 0.1uF 0.1uF 10F 470F | 47uF 220F
U VCCA_FPLL VREFB3BNO AB16 | P10 | GND GND D20 1 ]
T3 VCCA_FPLL VREFBAANO [R5 T2 GND GND 5151 H = = == = == = = ==
T5- VCCA_FPLL VREFBSANO [~ 55—1 —G19| GND GND 57 H - - - - - - - -
VD2P5 VCCA_FPLL VREFBSBNO |77 = GND GND | 577 H . 36
e = e .
Veeo L ¢s AS 1 \coBaT VEC_AUX_C5 =2+ GND &N AL ]
L S A5 GND GND | 1
D4 w13 AB2 | GND GND 7 | =
7 vecioza VCC_AUX |g b —AB5-| GND GND |37 '
=i vccioza VCC_AUX [ 1 t—12 GND GND [R5
va VCCio2A VCC_AUX [pig T3] GND GND g !
VOGIO2A VCC_AUX [-IE L1 Gnp GND (52 e o o o o e e e e e e e e e e e e e e e - - - -
VCCIQ L_C5 VCC_AUX Y2 | GND GND |5 !
- VCC_AUX ve| GND GND [y '
GND GND |-g5— VD2P5
T8 vecioan VD2PS B3 GND GND 22— : VCC_AUX_C5 L1
T11 | VCCIO3A E1 E GND GND 57— 1
RE | \ccioan VecrDIAA 2 F76 ) GNb aNp [210 ] MMZ10055601C
W10 R2 F17 K10 c1r7 c178 c180 c179
T oo vecrote: [ How  ciofh !
W 1 Iz 47uF|  47uF 47uF | 4TuF
vzes VOGPDIBIA 2 1 &b cnp [ '
VCCPD3BAA (14 VD3p3 NI 1 GND GND |+ H -
Jie vecioaa VCCPD3B4A T VB2Ps 221 GNp GND |Hao12 : VCCA FPLL C5 = VD2P5
Wi veon veceois Fify ] v FHGE G0 . e s
W20 1 vecioan VCCPDSB ¢ g 1 2 GND GND ’331 ] YOO
it ) e EoRE ! en L oo ] en ] [ e
7 C
VD3P3 ggggg;ﬁgf\ D16 4 gmg gmg V22 ] 47uF | 47uF 47TuF|  47uF
1’ ET1 4 1
VCCPD7A8A GND GND
T e e sepr : =
v
1 5| vccioss 5 AAG | GND GND [ '
VCCIO58 VCC b3 55| GND GND [ 1
vce GND GND
xg_vecio vee (R B2 GND GND [ !
ato veo [t 011 GND aND [ b e e e e e e cc e e — e —————————————————————————————————————
VCCIO7A vce GND GND
B19 0 J5 3
VCCIO7A vee GND GND
glg vecioA VoS [niz 53| SND OND [Twa VD2P5 VCCIO_L_C5
575 VCCIO7A vce T T
15| VCCIO7A VCC |Hiits
FTT | YoSi97A ves [u3 5CEBA_F23
F 11 C168 c170 c167 C169 c171 ca1 c42 c43 ca4 ca5
G xgg:g;ﬁ xgg 0.1uF 0.1uF 0.1uF 1uF 220F 0.1uF 0.1uF 0.1uF 1uF 220F
VCC ¢ - - - - - - - - -
xgg L10 XB_VCCPD VD3P3
A6 1 veciosa vee (HEi2 T T
5 vCCiosA vCe |irg
&7 veciosa VCC 5
VCCIo_L_C5 veciosa VeC "o c186 c188 c185 c187 c189 c173 c175 c172 C174 c176
xgg 2 0.1uF 0.1uF 0.1uF 1uF 220F 0.1uF 0.1uF 0.1uF 1uF 22uF
F8 vee é —_ —_ = = = — - — —_ =
Rio| VCCPGM VCC [z u18C - - - - - - - - -
vg | VCCPGM vcec 5CEBA_F23
VCCPGM
5CEBA_F23
XB_VCCIO U
(V]
T 2 200000000000 Q,00000 20,000000,,2020 0000,,0000
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U19A

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 KGPIF1

F7 GPIF2 K GPIF2
G10 GPIF3 K GPIF3

G9 GPIF4 K GPIF4

F8 GPIFS K GPIF5

H10 GPIF6 K GPIF6

H9 GPIF7 K GPIF7

J10 GPIF8 K GPIF8

J9 GPIF9 K GPIF9

K11 GPIF10 K GPIF10
L10 GPIF11 K GPIF11
K10 GPIF12 K GPIF12
K9 GPIF13 K GPIF13

J8 GPIF14 K GPIF14
G8 GPIF15 K GPIF15

J6 FX3_PCLK (FX3_PCLK
K8 FX3_CTLO KFX3_CTLO
K7 FX3 CTL1 KFX3_CTLA
J7 FX3_CTL2 KFX3_CTL2
H7 FX3_CTL3 K FX3:CTL3
G7 FX3_CTL4 KFX3_CTL4
G6 FX3_CTLS KFX3_CTL5
K6 FX3 CTL6 KFX3_CTL6
H8 FX3_CTL7 K FXS_CTL7
G5 FX3_CTL8 K FX3:CTL8
H6 FX3 CTL9 K FX3_CTLS
K5 FX3 CTL10<< FX3_CTL10
J5 FX3_CTL11 KFX3_CTL11
H5 FX3, CTL12:< FXS:CTL12

G4 PMODEO
H4 PMODE1

L4 PMODE2

L8

C5_DATAO_GPIFO
C5_DATA1_GPIF1
C5_DATA2_GPIF2
C5_DATA3_GPIF3
C5_DATA4_GPIF4
€5_DCLK_CTL9

FX3 GPIF + BOOT

utec
u19B S1 - PORT
.......... sEC 3/7
S0 - PORT
pazs FF2—CPIF28 ((Gpirog
SEC 2/7 E1 GPIF29
~~~~~~~~~~ K2 GPIF16 DQ29 =< GPIF29
DQ16 [~ GPIF16 E5 GPIF30
Ja GPIF17 m DQ30 < GPIF30
pQ17 K GPF17 | Q E4 GPIF31
R100, 10 K1 GPIF18 N DQ31 =2 GPIF31
DA CGPIFO e e CC LI N o1 ¢
128-CLK [————————<< FX3_GPI050
Sy RIOK A A0 5 GPIF1 batg 92 GPIF19 (¢ GpiF1g o )
128-SD [-2-———————<KFX3_GPIO51
DRI A0 N GPIF2 pazo 23— GPIF20 v gpirag 03 )
~~~~~~~~~~ 128-Ws [———————<KFX3_GPIO52
S RI03, A A1 % GPIF3 o pazt P CGPIF2T e apiray
S R104 10 > GPIF4 g 2o |-H2 GPIF22_(¢ Gpifpn UART-RTS_sPL.5cK |24 SPI_CLK
DRI AN FxaoTe | N pazs FH3—CPIF23 (¢ Gpiros UART.CTs_spi-ssn [S1—SPLSSN UART-C& nxs yaRT cs
T - -MISO -
pa2s (FA——CPIF2 (¢ Gpiras o UART-TX_SPI-MISO [-S2—SPIMISO UART-T s yaRT_Tx
pazs 82— CPIF25 (i gpiros E UART-RX_SPI-MOSI | D5 SPLMOSL UART-R¥ x3 yaRT RX
paze FE3—CPIF26 (i gpiros 125-MCLK -S4
paz7 B CPIF2T_(gpiFay
GPIO45 [-2
""""" FX3 In 32-bit GPIF mode UART is (FX3 data pg 33):
GPIO[55] (C2)=UART_TX
GPIO[56] (D5]=UART_RX
FX3 UART_CS was added to allow the FPGA to use the

VIO1_FX CVDDQ

R30
DNP

C5

C52

FX3

2.2uF

.|||_| |_

R31
10K

PMODE2

PMODE[2..0]

VIO1_FX VIO1_FX
R22 R23
DNP DNP
PMODE1 PMODEO

R28
10K

FX3 datasheet pg 7:

SPI+USB on failure - PMODE([2:0]
USB boot - PMODE[2:0]

NSTATUSK——K FX3_GPI052

NCONFIG)——<K FX3_GPIO51

CONF_DONKK——K FX3_GPIO50

SPI+USB is primary, USB only should

"0

MISO/MOSI lines to communicate via UART with the FX3.
CS can also be deasserted to write to flash after boot.

VIO4_FX

SPI Flash

R27 2 R26 Q R25
47K > 4TK > 47K
VIO4_FX
U20
SPI-MOSI_UART-RX 5 8
SPIEMISO_UART-TX 2D vee
SPI_CLK 61Q
< c51
0.1uF
SPI_Hold# flash S
: ol as ) : oo
CS -
SPI_Wp#_flash 3RS er vss 4_—L
R24 2 R29 PART_NUMBER = W25Q32JVSSIQ
100K DNP Manufacturer = Winbond

1 rx3 uaRT Rx )
2 pauaRT x|

e

R21
47K

Add R21 so that SPI-boot works.

FLASH VCC 3.3v

C5's HIGH-Z state has a

weak pull up, so it can be balanced out with a weak pull-down.

[ one e
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B
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U19F

MISC

SEC 6/7

VIOS5

12C-GPIO58_SCL

12C-GPIO59_SDA

12C-GPI060_CHARGER-DETECT

TCK

TDI

F29
D10

D11

DO [——

™S

TRST_N [———

FX3

FX3 DEBUG + CLOCK SEL

FX3 JTAG

VD1P8

PART_NUMBER = M50-3601042
Manufacturer = Harwin

|
|
! VD1P8
|
|
| ; VT REF v_suppLy [
0 N_TRST GND1
] 10l 5o onp2 -8
| TMS “{ ms CE> GND3 [
| 3
‘ TCK 1 rex rill N4 2
O

. RTCK 1 Rrek Hl GNps 2
] 100 B 100 ED oNDs 4
: N_SRST 15 1 N_sRrsT eNp7 (8
i »x—71 peera oNps 8
] *x—121 pBGACK GNDg 22
|

DNP
|
|

(Y X I I I I T I rrrrrrrrrxrrxy

FSLC[2..0]

FX3 datasheet pg 8:
38.4MHz input CLK - FSLC[2:0]

~ ni1gm

cvbba cvbbQ
T
R32 R33
10K 10K
_FsLc2 FsLC1 FSLCO
R193 R34
DNP 10K
U19E
XTAL / CLK
SEC 5/7
FsLco |-B2 FSLCO
Fsict |-B4 FSLC1
Fsico |-E8 FSLC2
xTaLN S8
8' xtaLout FELx
N
[3) cLkin 2L KFX3_CLK
CLKIN_32 (28—
FX3
itle
Nuand
ize | Document Number rev
B
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USB CONNECTIONS

u19D
VBUS_IN
U - PORT -
SEC 4/7 vaus |-E1
OTG_ID
ote_p <2
SS_RX_P
SSRXP 2‘3‘ SS_RX_M
SSRXM
SS TX P
VBUS ssTXP zg c53 0.1uF
SSTXM c54 01uF__ SS TX M
A9 SS_DP
DP
o A1 SS_DM
VBUS/
VBAT
NG AT
6.04K /1%
R_USB2 R40
R Usss |-B3 200 R41
FX3 )

o

267
L 1uF

“H_O“._

USB3.0 TYPE

B

VBUS_IN

L6
u21 BLM21PG221SN1D
VBUS sS bW
DM SS DP
D_P [
GND SS_TX M
SS_TX_N TP
SS_TX_P
GND_D SS RX M
SSRXN SS_RX_P
SS_RX_P |—g e
GND_TAB_1 [
GND_TAB 2 1 C55 F 0.1uF
7~~~
BLM21PG221SN1
USB3TYPEB
u22
SSTXM 10 SS_TX M
S5 TX P 9|10 12 X P
SS_RX P 719 217 SSRX P
SSRXM 6|/ 4 SS_RX_M
56 5

PART_NUMBER = SP3010-04UTG
Manufacturer = Littlefuse

8 3
ESD Protector

itle
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ize | Document Number rev
B
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3

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

FX3 POWER

u19G
VDD_FX
- POWER VP2 8o VDD_FX VDD
E10
H oo SEC 7/7 VBAT =X L/‘wn T
c3
L7 \‘;ng VIO5_FX MPZ2012S601A _L 057_L csa_I_ csg_L ceo_L c61 _L cez_I_ css_L ce4_I_ ces_L ces_!_
FE vDD4 ci1 ggSF 0.1uF | 0.1uF | 0.4uF 10nF | 10nF | 0.1uF | O.1uF | 10nF | 0.1uF | 10nF
L5 Vobe Vo
;10 \\;Bg; VIO2_FX J»
F1 VIO3_FX =4
AVDD_FX VvIo2 - )
U3RX_VDDQ A7 AVDD VIO3 E3 cvbba '-----------------------------------------------------------------
]
]
U3TX_VDDQ A2 | oesubna cvona | B8 \/fLFx H :
]
B5 | ystxvopa vios | B! VIo1_FX ] VIOl VI 02 :
] VD1P8
vior_1 L8 ' e H
VIOt 2 — ! Y 1
G ! MPZ2012S601A H
Vss1 ] h
=5 VSs2
2 | V332 Avss |-BT : VIO1_FX VIO2_FX 1
Dg | VSS4 Al ! i
&1 \\ggg u3vssQ ' b b ]
L1 B9 c67 c68 c69 c70 c7 ]
Ko VSs7 U2AFEVSSQ ! L L -
13| /Ss8 B8 [} FPGA VCC IO 0.1uF | 0.1uF 10nF 0.1uF 10nF :
e xggﬁao U2PLLVSSQ ] H
I/i Vet £ : VCCIO_L_C5 1
vssi12 B H — = ]
1 1 . . !
= FX3 ! :
H VIO3 VIOS5 VIO4 !
= :
: VIO3_FX VIO5_FX VIO4_ FX  VD3P3 [}
U3RX VDDQ AVDD H |
— 1 ]
V1P2 B U3RX_VDDQ V1P2 FB12 AVDD_FX ] cr2 crs | c76 crr_ | cr4 c75 :
: 0.1uF 10nF 0.1uF 10nF 0.1uF 10nF [}
1 ]
1 ]
c79 1
0.1uF 22uF 0.1uF 4.7uF : = = = 1
e e e —me el
= Changed C103 from 2.2uF to 4.7uf —
U3RX VDDQ = V1P2
U3TX VDDQ = V1P2
AVDD = V1P2
U3TX VDDQ CVDDQ CVDDQ = V1P8
- VDD = V1P8
V1P2 813 U3TX_VDDQ VDIPS  Lpois cvbba VIOl v1ip8
VIO2 = V1P8
0.1uF Sour 0.1uF 10nF VIO3 = V1P8
VIOo4 = V3P3
L = VIOS = V1P8 e
Nuand
ize | Document Number rev
B
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VD3P3_CLK

cs87

CLOCK DISTRIBUTION

VD3P3 FB38

MLZ2012M1ROHT000
C259

DNP

C260

0.1uF

VD3P3_CLK

0.1uF _U23
VDD = =
) 2 R176
DAC_SCLK SCLK
DAG_SDIN 3 o VOUT | 6 TRIM_VOLTAGE DNP. (AUXDAC_TRIM
DAC_NSYN NSYNC
VD3P3_CLK
GNDGND_PAD
AD5621BKSZ-500RL7 AYAFB20
MPZ2012S601A
VD3P3_CLK uge
VD3P3_CLK = 5 1 UNUSED_CLKO
VOUT VIN VD3P3_CLK
J95 ~~~_FB17 3 CLK OE
MPZ20125601A NSHDN
R137 4 R191
1 ADF_REFIN c89 DNP BYF’ASSND 2 33
0.1uF ) 1 R192
< o els | TC1014-3.0V 1K
= u26 C268
23] — = SHADF_MUXOUT_3P3 o =
0o ADF_RFIN_A C165 100pF 0a Qa >
zz ~ 15 = CLK_OE
1 5 MUXOUT - CLK_OE
RFI
WM5587CT-ND c90 100pF 4
| l—L RFINB 2
— cP
€93 || OuF 8| . C166 C265 266
I N c94 R45 0.1uF 10uF 10nF
15nF 49.9K UNUSED_CLKO
o — — —
ADF_CE CE 2 L < = - E
ADF_CLK CLK oo oo & 2 19 = U2k o) U9s
ADF_DATA & DATA % 55 2 9 RSET 1 4
ADF_LE > LE X B6a O O co8 FIN 5 CLKO
68nF VCTCXO_OUT g
wis6 oo ADF4002BCPZ ?ﬁﬁ n cLK| 3 CTCX0 OUT 2 | s ;| voo |-
ACEEN 0 A, 4 L = P R1% 3lonp B o |8 CLKOE
) 0 (13337
R96 VD3P3_CLK VD3P3_S| = = OsCi
1K
FB16 =
MPZ2012S601A I VD1P8_CLK FB39 VD1P8 s - UFL pins are 3.3V
= c86 ——css VC VDD J92
0.1uF 1uF MLZ2012M1ROHT000
N = = C262 c261 cLK| 3 1 _UFL CLK OUT
u94 VD3P3_SI 1uF 01uF -
o) = 21 6np 9
> - [a)a)
CE]
VD3P3_S| 1z = DNP
- %~ VREF )
ACE_EN .
VD3P3_S| VD3P3_SI VD3P3_S| VD3P3_S| WMS587CT-ND
R g? gg = 3> FX3_CLK S
R165 33
R183 R159 33 ADF_RFIN_A R179 R166 R168 Jo3
4K VCTCXO_ouT 101 0o R160 DNP DNP DNP DNP
11 R158 DNP
CLKON VD3P3 ST | 1 UFL CLK IN
SFOUTBO SFOUTB1 SFOUTAO SFOUTA1
UFL CLKIN 14| o =
TIKIN_BIAS 15 | B
181 Gikin ev-cLkz oE R181 R167 R169 22
>>UFL_CLK_LOS 55
5 /l\ CUFL_CLK_OEB DNP DNP DNP
CLK_SEL, CLK_SEL R164 33 ol
Ri6d 33 7» AD_REFCLK WM5587CT-ND
L 2 > CV_CLk2 L L L -
3 sroutao a Q4 |25 RITT 2 UPL_GLK_OUT
25| SFOUTA1 Fs Q3N [55—Ri75 VN5
55 SFOUTBO (A Q3 7> XB_CLK3P3V 4 oo
[a)a}
SFOUTB1 =] DNP
Qo Place close itle
<l S153304 to R161 Nuand
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3
POWER - 1.1Vv/1.8V/3.3V
D
V5P0 V5P0 Dlgltal 1.1v 2000-4000mAa / 4000mA
u27
USB VBUS
5V VDIPL (1.1 V @ 4A) & 1 ovin BT 8. ot
DC BARREL ADP2384 Ris3 l LR 5 1 Gaor
100 PVIN sw =g i
I 220F 20 | T L9 ~22uH L
VD1P8 (1.8 V @ 4A) L 21 W 3¢ RS
ADP2384 ~ [——_|Peoop sw 8.45K
sNC_1P1 D> 2B 1o I SF I Sk
R61 332K 22 2
L1 vp1P2 (1.2 V @ 1.2A) KT e L 1L
ADP1755 c105 { F 1uF 3 | vreG 2 e R62 ot
[aYaYaYaYaYalul !
V5PO £ 2 | oo 02222220 106 16.9K
b VD1P3 (1.3 V @ 1.2A) c1o7 o“““&““"ADmA 6.8pF L c
ADP1755 - G112 DNP ~|ololo|c|(eke =
330UF_10V c108
:]: = = 15nF
b VAIP3 (1.3 V @ 1.2A) — —
ADP1755 ) )
]
VD3P3 (3.3 V @ 1A)
EPS53AT7HQI
| V5PO V5PO Digital 1.8V 1000maA / 4000mA
VD2P5 (2.5 V @ 1.2A) U29
ADP1755 ’ mm BsT 2 VD1P8
e 1 , Loen E
c109 PVIN sw =g
I 220F 20 | o A L10 22uH
= 21 SW 26 R64
SYNC_1P8  SH——22 L sync Sour Tor
R65 332K 22| o e l2 I I
Digital 3.3V 512mA / 1000mA 1 = =
V5P0 \D3P3 c113 1uF 3 g COMP R67 ) )
Keep 120 topside VREG g R66 10K, 1% u
uo7 T VD3P3 a 2l o 292992, 27.4K
4V sw |22 yrvy22uH = _L— 50200895 217:,‘;
c115 ADP2384 =
c102 o R58 c1osl conl DNP I PPRERRR -
c241 1 Z 5 0 D4 c116
10uF I4.7UF EN © B 1OUFI 10uF LTST-C190KGKT [ = = 10nF
1 1 iLTLvsz'GSDBVR 1 1 N
= R60 R138 A
100 820
— itle
= Nuand
ize | Document Number rev
B
Date: Bheet 14 of 17

5 | 4 | 3 | 2 | 1




POWER 1.3V

VA1P3
VD1PS Analog 1.3V 1050mA / 1200mA VDDA_TX_10 BALL 59 & B10
C203 c202
FB30 1uF 10nF
Y'Y R70
DNP DNP = =
EB29 U30 5 VDDA_RX_LO BALL E2 & F2 VDDA_RX_SYNTH BALL J3
AN . . x:m PG C204 €205 C208 €209
c258 MPZ2012S601A 5] N vour ! H ! ! H 10nF 1uF 10nF 1uF
= c123 c124 c125 16| VN Voot : :
—_— vour c117 c118 c119 120 c121 c122 : = = = =
47uF 0.1uF 0.1uF 4 o : :
EN vout 10uF 10uF 0.1uF D.AUF 0.1uF 0.1uF : VDDA_TX_SYNTH EALL K3
= = = 7 2 : :
ss gl = = = : C206 c207
VA1P3 VD1P3 c126 9 an : :
ey ADJ 2g ne & ° ° 10nF 1uF
10nF 00
ADP1755 = =
) FB18 “’!
DNP
FB19 R69 10K R68 16K
DNP
VOUT = 0.5 V * (1 + (R1L / R2))
VD_GPO
FB28 ~~A _ _ VDDA GPO_BALL BB _ _ T
PR MPZ20128601A
“oree Digital 1.3V __ 1050mA / 1200mA
c252 c251 c253 Cc254 c255
FB36 10nF 1uF 10nF 1uF 10nF
R aRa R73
DNP = = = = =
DNP VD1P3
FB37 U3t 5
VIN PG
Y YL o o VIN
0 VDDA BB BALL K4
MPZ2012S601A 75| VIN vout =
c135 c136 c13r 1 x:m xg% c210 c211
—_— voor c127 c128 c129 c130 c131 c132
470F 0.1uF 0.1uF 4y vour = 10nF 10F
10uF 10uF 0.1uF 0.1uF 0.1uF 0.1uF
— — — [a] — —
h h h ﬁ ss =z = — = = = = h h
| ° ° ° ° ° : 1P3_TX1A BALL A9 & ALO 1P3_TX2A BALL M10 & M11
c138 o lay 29 e F& - & - ¢
10nF 00 c212 c213 c214 c215
I ADPi755
= 10nF 1uF 10nF 1uF
R72 10K R71 16K VDD_DIG BALL F12 VDDA_RX_TX BALL D2, D3, E3
L VvOoUT = 0.5 V * (1 + (Rl / R2)) C216 _chw _ch1s J_czw
) 10nF 1uF 10nF 1uF
VD1P3 VD1P3 VD1P3 VD1P3
VB_TX1ANYDETZ VB_TX1BNYYEIE —~ VB_TX2ANHL1E VB_Tx2BNYEIE
330nH c222 | c223 330nH c226 | c227 330nH c230 | c231 330nH c234 | c235
10nF 1uF 10nF 1uF 10nF 1uF 10nF 1uF
Place inductors inline withTRF t[aceT Place inductors inline wltTh RF tIaTCe Place inductors inline wltTh RF tIaTCe Place inductors inline wlthTRF 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_TX1APyL13 VB_TX1BP)EIS —~ VB_TX2APYSE17 VB_Tx28PpE1S =
330nH c224 | c225 330nH c228 | c229 330nH c232 | c233 330nH c236 | c2a7 Nuand
10nF 1uF 10nF 1uF 10nF 1uF 10nF 1uF ize | Document Number rev
B
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POWER - 1.2V/2.5V

Digital 1.2V 197mA / 1200mA

VD1P8
~~Y\_FB41 R76
DNP DNP
V1P2
u32
~~~\_FB40 . . . 5
MPZ2012S601A xm PG
VIN vouT ;
c145 c146 c147 5N vouT
470F 0.1uF 0.1uF VIN xgg c139 C140 c141 c142 c143 cl44
4
= = = EN voutr 10uF 10uF 0.1uF 0.1uF 0.1uF 0.1uF
o
ﬁ ss g — — — — — —
' S S S S S S
c148 91 apy 22 ne &
10nF 0o
1 o] ADPT755
R75 10K R74 14K
L VoUT = 0.5V * (1 + (RL / R2))
Digital 2.5V 307mA / 1200mA
R79
DNP
VD2P5
u33
. . : VIN PG |2
VIN
VIN vouT 5
c155 c156 c157 iE iy vour
470F 0.1uF 0.1uF VIN xgg c149 C150 C151 c152 c153 C154
4 : -
= = = EN voutr 10uF 10uF 0.1uF 0.1uF 0.1uF 0.1uF
o
_,_77 ss g = = L = = =
' = = = = = =
C158 91 apy 22 ne &
10nF 0o
o] ADPT755
R78 10K R77 40.2K
mUT = 0.5V * (1L + (R1 / R2))
itle
Nuand
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POWER MUXES AND MONITOR --------------sssssesssmmmoooaog
! '
]
i+ XB VCCIO SELECTION !
! '
! '
VD3P3 : Vb33 ]
vDC H ! o
Jag H ]
2 ' C195 ]
1 [}
u, ! 0.1uF '
RAPC712X | VD3P3  VD2P5 VDIP8 1
] = =
Manufacturer = Switchcraft Inc. ] u75 STG3856 !
PART_NUMBER = RAPCT712X H Ve XB_VCCIO :
) ' 19T ol -
PWR_SCL §§:“ T R115 10 VIN P ! 3103 — R 1 =
3 > ]
vD3P3 PWR_SDA SDA c196 H XB VCCPD :
1uF 7
| I | HE s o wfe !
2 7 VIN_N 9
A0 RT16 0 : 81 — ]
o ]
H & g2z '
= ! o g |
! '
] ] c
! = ]
! '
] XB_VCCIO_SEL1 H
] VD1P8 XB_VCCIO
H XB_VCCIO_SEL2 !
VIN P VIN N V5PO H !
R131 FB3 DNP ]
vDC DNP ! 1
1mOhm SENSE : VD2P5 XB_VCCPD 1
Ri32 ] FB32 ~  ~ \DNP : |
! '
VD1P8 ! ]
VBUS_IN : VD3P3 1
]
vDC ! 1
R129 ] ]
u76 DNP 1 '
6 7 R114 R113
R146 5 | IN2 out ! 10K 10K [}
100K IN1 1 ! ]
STAT PWR_STAT 1 H
B
a 4 : XB_VCCIO_SEL2 !
< ILIM L XB_VCCIO_SEL1 ]
311 & ! [}
2150 oo ] 1
zz R130 H R145 R144
©o 200 DNP DNP [}
R127 ol TPS2115 ILIM = 2.5 A ] 1
100K ] 1
! '
= [} L ]
D[1:0] have internal 1uA pull-up : i : H
) ) H SEL2 | SEL1 | VCCIO / VCCED '
: GND GND Hi-7z / Hi-Z 1
D1 | DO VIN2 > VINll STAT | ouT 1 3.3V | GND 1.8V / 2.5V :
]
<0.7V | <0.7V X z INZ H GND | 3.3V | 2.5V / 2.5V :
>2V <0.7v X 0 IN1 : 3.3V | 3.3V | 3.3 V / 3.3 V (DEFAULT) ]
]
] ] A
lecccccccccccccccccccccccccccccee=d
If DC barrel jack (VDC) is floating or does not provide
at least 4 V, power mux will select USB VBUS.
itle
Nuand
ize | Document Number rev
B
Date: Bheet 17 ___of 17
5 | 4 | 3 | 2 | 1

Copyright © 2022 Nuand, LLC
Al rights reserved.

THIS DOCUMENT IS PROVIDED "AS I$", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT
OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE DOCUMENT OR THE USE OR OTHER DEALINGS IN THE DOCUMENT.





