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i Power diagram
USB_VBUS VCQ_5PO VC(_3_1 P8 VCC1P1
Switching reg. Linear reg.
4.75 - 5.5V from T
USB connector LC 1.8V 3A 1.1V 1A —T
LXDC55K LD39100
VCC1P8_LMS VCC1P25 LMS
Linear reg.
LC LC 1.25V 1A —T
LD39100
VCC1P4_LMS
Linear reg.
LC 1.4V 1A —T
LD39100
VCC3P3 VCC2P5
Switching reg. Linear reg.
3.3V 3A 2.5V 1A —T
LXDC55K LD39100
VD10_FT AVDD_FT VCCB_P|§_CLK VCC2P5 VDIO_LMS_FPGA VDIO_LMS
FT601 internal T T T T |
LDO output LC LC LC
s vcg‘_sm }
|
|
Project name:  LimeSDR_Mini_2v0.PrjPcb
itle: Power diagram Lime Microsystems .
;zle: I:,:-\4 ievision: v2.0 étriﬁ)f/;?gggn;?(; ¥I\
Date: 2021-12-01 Time: 10:49:26 | Sheet2 of 10 ?Junrii?é Kingdom Lime mi
File: 02 Power Diagram.SchDoc

3 4




1 2 ‘ 3 4

Clock diagram
J8 U.FL
connector
REF_CLK IN_ _ _ _ _
|
: J7 UFL
connector
|C11 or |C16 : 17 REF CLK OUT »O
XO DAC |
I
| |C9 g RxPLL CLK
l : Clock
TxPLL CLK
| buffer 3
XO1
VCTCXO  |—»Yala 1 [ LMK CLK
(40.00 MHz)
Yy
XT1 E5 AM24
Crystal A9 |-
(3000 MHZ) H4 LMS MCLK1 »| AB34
IC7 LMS_FCLK1 IC1
H3 |- AA33
FPGA RFIC
IC8 D2 |—LMS MCLK2 »| P34
USB 30 FT CLK »| D17 D1 | LMS FCLK2 R29
controller
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RF diagram
@ N
RF Switch (TX) J1
P— ) TX
atching ANT1 RX
TX1_1 |—>{  network > ¥ () sma
2.0-2.6 GHz N s
— S // connector
N
o<
“ N
Matching .7 >
TX1_2 »  network >¢- Po
0.03-1.9 GHz ANT2 128
- \ J
Shunt
|
|
— | :
= | m Variable
)
RF IC I 0 attenuator
I &
S |
LMS7002M s I
[=) |
S I
o
| |
| m
| o
| =L
| :
/l/ '
| Aot Not
—/ fitted fitted
RF Switch (RX) -
Matching ANT1 RX
RX1_H |« network < o ¢
2.0 -26 GHz ~ e
-
\\ s
P /y\ N J2
M\
Matching 2 Sa RX
RX1_W |« it |P & o< Q SMA
0.03-1.9 GHz a2 X
- . J connector
N J
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LMS EEPROM

Mechanical FAN Spacers [§]

4

1 2 3 4 5 7 8
NF elements on sheet: IC2, MECH1-MECH11, FAN1
Number of NF elements on sheet: 13
x
LMS7002M misc
A rS
LMS7002M digital circuit Baseband external 10
IC1A
= LMS_PORT1
LMS7002M Digital e
CLK_PATH Part 1/7 IC1B
L @ (P g5 (PLLCLOCKIN PORTL | ABad ii_Ms LKL LMIS7002M Baseband
RXPLL CLK AM24 xoscin_tx MCLKL | As3 LMS FCLK1 R Part 2/7 4
X xoscin_rx FCLK1 S TS T R1 P%: tbbap_pad_1 adcin_ip_1 9¥5
(b TXNRX1 2% | TG 57 oo [ +—{vDIO_LMS = tbbgn_pad_1 adcin_in_1 992
VDIO_LMS CLK_PATH ENABLE_IQSEL1 Q 10k, 1% R%: tbbip_pad_1 adcin_gp_1 3
DIQ1_D0 AGTECMSIDIQ1800 tbbin_pad_1 adcin_gn_1
. MISC DIQ1 D1 ||AE0_LMS DIQL D1
R2 ——10k, 1% LMS RESET E27 B oeseT D |[CAFa4_Lwis Diot b2
R3——]0k, 1% LMS TXEN U29 § ryen DIQ1_D AE31. LMS DIQ1 D3
R4——10k, 1% LMS RXEN vas B oSEn DIQL D3 JI— =0 LMS DIOL D4
9 S CORE LDO EN __ U33 DIQL_D4 u3_ | o Al
R5'\——0k, 1% LM CORE_LDO_EN DIQL D5||-AC29_LMS DIQL D5 u% tbbop_pad 2 adcin_ip_2 =0 s
GND'”IA LOGIC_ RESET DIOL Do||AE33 | LMS DIO1 D6 V%i toban_pad 2 adcin_in_2 iim
DIQ17D7 AD32! LMS DIQ1 D7 o tbbip_pad_2 adcin_qp_2 n
DIQ1_D3||_ACEL_LMS DIo1 D& 82 thbin_pad 2 adcin_gn_2 =
DIQLDS Pt s D101 DID
~ FPGA SPI SCLK R6 ——49.9R, 1%, C29 SsPCILK DIQ1_D10 AB32 LMS DIOL D11
i 1 DIQ1_D11
! FPGA SPI_MOSI R7_——499R, 1%| F30 || o\ D11 Y6, oo vad 1
FPGA_SPI_LM{i)~  FPGA SPI_MISO R8 ———49.9R,1%| F28 PCB note: LMS_PORT1 and LMS_PORT2 lenghts must match AB P_pac_
| FPGA SPILMS SS R9 ——49.9R,1%| D28 =20 PORT2 AB rbbin_pad_1
i —149.9R, SEN MCLK2 [IP34_{LMS MCLK2 AA%: rbbap_pad_1
N?ZT FeLkz b R10 robanpadt
PF. 25 TXNRX2 [ 2 — :I—“l-GND
= 12¢ ENABLE_ IQSEL2 Egﬁ tmg ET‘QIZQDISL 10k 1%
/\_LMS 12C SCL GND _C27 DIQ2_DO
TR e ER v R DIO2 D1 ||3L . LMS DIQ2 DI o .
SDA bIo2 D2 (K30 | LMS DIQ2 D2 AC rbbip_pad_2
Q2. K32 | LMS DIQ2 D3 rbbin_pad_2
DIQ2_D3 AC
DIQ2 D4 L31 | LMS DIQ2 D4 AB rbbgp_pad_2
TEST PINS DIo2 D5 [IK34 | LMS DIQ2 D5 rbban_pad_2
B2 Q2 LMS7002M
tstao DIQ2_D6 M30 . LMS DIQ2 D6
Eg tstdo<0> DIQ2 D7 ||_M32 _LMS DIQ2 D7
oic-oa |11 s o7 o
DIQ2_ DY Q MECH1 MECH2
) DIQ2 D10|{—P30 | LMS DIQ2 D10 NF
R11 F1g |10k reference resistor = P32 LMS DIO2 Dil 1 1 NF
GND-|||—|1O%!/— VI_rext DIQ2_D11 || [ Reishietdclip L Re1 shietd clip
) +70 — =
LMS7002M d) enp NP onp NF
LMS_PORT?2
MECH3 MECH4 MECHS
1_“NF 1_UNF
—L R shietd clip L rei shietd clip  “INE
GND NF GND NF RFI Shield
FAN1
4 5V DC FAN

VDIO_LMS
12C Address: [1010000RW] Mechanical FAN S V
R12 e echanical crews
2k2, 1% 2k2, 1%
1C2 VDIO_LMS
s oc soa] 7 555 VS
———————— SDA EO0 <2— Cc2
El =2 1uF, 10V Local fiducial LMS Top . . .
NE_E2 <»3—< Project name: LImeSDR_MII"II_ZVO.PI’jPCb
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1 2 3 4 5 6 7 8
NF elements on sheet: R14, R15, C6, C7, MN3, ESDL, MNS, C19, R17, R19, VT1, R16, VT2, R24, C20, MN13, R20, R21, C21, C22, MN17, ESD2, MN18,_MN22
Number of NF elements on sheet: 24 o o
LMS7002M RF circuits
rS rS
LMS RF Channel 1 ‘ RF control ‘ VvCCaps VCC5PO
15
VCC1P8_LMS R
NF
cs _ch Cd_ cs | Q0pF, 50V
100pF, 50V 100nF, 16V 100pF, 50v NF
1 100nF, 16V 1
GND  aonr g/lg:}H 5% QA;ZH 5% oo GND X1 1 & RFSW_TX MNZ = =
el @y 1 - AR
e MN4 T1 2 2GHz-26GHz - 47pF, 50V L‘>|c3 c10 e SMA board edge
LMS7002M RF1 A1 1 A i T 2 pec c11 W v o B [l = X ) TX
00 4 | X1 1 X1 2 || 1) 4 I
art ﬁ <= ] = 4 11 3 p——— e ANT2___ TX 510pF ESD1 _»
TX1 1 palop_1 A7 MN5 0.8pF MN6 Primary Secondary . A P H— SD8472
— palon_1 1pF  MN7 0.5pF 6 1 —RESW TX Vi1 S4vi || — c12 NF =
- TXI1AN | \e H TXL1BN 2 6o 01 —|||-GND RFSW_TX V2 2.l va [ ~ GND
<= <= TCI-1-13M-45+ 1 PAD >< L
0.8pF i C13 :214 L PAD|H 47pF, 50V oD
VCC1P8 LMS RF CTRL J2ONF, 50v — SKY13411-374LF
T = 1 - 10nF,50v|  GND
pazop_1[—A2 Lo MN8 MN9 1 L N & Loopback attenuator, shunt
TX1_2 —||_B10 0pF, 50V |100nF, 16\ 100uH  ( 100uH 100pF, 50V
pa2on_1 —(DRF_TX
L L _L100nF, 16V]_ RF_CTRL R16 -250B
G GND GND GND TX LB AT R1% B b 73 7
MN10 [ MN11 (NET 560R, 1%
O0R oR c19 100R, 1% 1o 1y b
30 MHz - 1.9 GHz NF =
| S . 'VI'IN12 o1ppl . T2 100pF, 50V \/cc1ps Lvs B 'N'}ZVN4525E6TA R18  _40dB VCC3P3 VCC5P0
fgp_I_RFE_1 AN ] 6 6o o1 |LTXL2 7 RI9. M5 N\F 1
RX1 L IoP_~TE- M12 == y == = 249K, 1% bt i A
L rfgn_|_RFE_1 = MIN13 3&”1’; 16v MN14 primary Secondary > GND 1% N R22 R23 VT2L R24 éo él
1pF 20F : -
TX{ 1 AN e I ®orendds 11 s —|z |I:GND N 9.9, 1% 49.9R, 1% |IG S INEFXgLESH NF
== = 2 pes 364 ZVN4525E6TA 5 100R, 1%, o0
ZVN4525E6T,
100nF, 16V TC1-1-13M-45+ 2 (L R25 |_{'_'s al L NF « NF 100pF, 50V C22 [L00pF, 50V
LI ~ g N = NF
23 | Toor 1% GND GND = 1 NF
rfgp_h_RFE_1[-2KL4 2 GHz - 2.6 GH = enp ~
RX1 H rfgn_h_RFE—l{ AlLS A LIS T3 e RF_CTRL " 100pF, 50V GND Variable attenuation: GiID e —
i RXLH AR 1 RX1HBP 2 pe2< L TX_LB_AT=0: -40dB FMNIGND  GND
== 20F s 44 14 3 2RXIH B TX_LB_AT=1: -25dB C
——MN19 N 20 Primary Secondary l &
1pF NF 6 7 L coa c25 SMA board edge
MN20 ° o1 RFSW_RX
RX1 H A N (| RX1 H B N 6 RXLH H - H = RX (o) RX
f AN9 I Rt 47pF, 50V Ic4 510pF ESD2
rfgp_w_RFE_1 == == 3 }
RX1_W (- -RFE—{ AP10 2pF ~(DRFRX GND €+ 6.0 ANt rx L3 c27 SD8472 <+
—  rfgn_w_RFE_ MN21 Ta 700 MHz - 900 MHz RX1 W 11 1] 4 11 NF —
Rx1 W AP Il RX2 W B P 2 b2 : I ANTZ__TX == I - GND
5|l|0 F s oqq 3 ARXLW A\ REsw Rx_vi9PF 5 H 47pF, 50V —
p : vi | — =
——MN23 82’\#1%—% 50 Primary Secondary| 4_ RF%W RAQV2 2 V2 | L GND
L.2pF N : 6 1 [ =T c2o PAD | oap ><
ALLS MN24 6o o1 H LS = [ H
rfsp_|_RFE_1 —=2 RX1 W A N | H RX2 W B N TCI1-13M45+ j—: RF CrRL JEONF. 50V — SKY13411-374LF
rfsn_|_RFE_1 q_ == 510pF == GND 1 10nF, 50\/_ GND
LMS7002M A G D)
RF truth table
RFSW TX RFSW RX J1 2 RFSW (SKY13411) truth table
vi| v2 | vi| vz | (X | ®mx) | Loopback vi | vo | ANTL 7T |ANTL | RX |ANT2 | TX |ANT2 | RX
(pin6) ~ (pin4) | (pin6) = (pin3) | (pin1) ~ (pin4)|(pin1)  (pin3)
H | L H | L |TXL_1|RX1_H|TX1 2—=RX1 W
LMS RF Channel 2 ‘ L ISOLATION ON ON ISOLATION
L H H L |TX1 2|RX1 H|TX1 1—+RX1L W
NG i) H L L H | TX1 1|RX1 W|TX1 2 —RX1 H L H ON ISOLATION ISOLATION ON
IC1D
5 5 5 . . L | H L | H |TX12|RX1_W|TX1 1—RX1 H
X2 X2 X2 X2 X2 L
= - - -2 L b
wW H a
NN rt S
N W N N N W 7
' w e i o 0
x o n:|n:| n:ln:l x o N NN7
| | 2 2 c = Il 2l 2 0
I CI Q_I CI Q_I cl QI L2 S 9
53 (== (== > O S = = 2
hullh = 252 ‘£t heli = a o S o M
[ J ok R . — .
5 % LMs7002M 3|2 S|z § 2 x< ﬁ E Project name: LImeSDR_MII"II_ZVO.PI’jPCb
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1 2 3 4 5 6 7 8
NF elements on sheet: R26, C71, C84 4 . .
Number of NF elements on sheet: 3 LMS?OOZM power su pply circuit
IC1IF
VCG1P4 LMS
LMS7002M Power
Part 6/7
R26
1.25V Digital R
DIGPRVDD1 ’X,Eé% NF R27 VICCIE25 LMS
DIGPRVDD1 = 1}
DIGPRVDD1 [(—=== OR
DIGPRVDD1
AL21 600R, 0.27A——— FR1
DVDD_SXR ~
DVDD SxT I_M4 600R, 0.27A—r; FR2
g | S |
VDDI12.DIG Ezzj 600R, 0.27A—= FR3
VDD_SPI_BUF ==
DVDD_CGEN
—L32 J: J: 39 c42 C30 C3l
1uF, 6.3V 1uF 6.3V luF 63V 1uF 6. 3v 1uF 6.3V luF 63V 1nF 10% | 1uF, 6.3V 1nF 10% 1uF 6.3V | 1nF 10% | 1uF 6.3V lnF 10% ||,GND
1.25V Analog || GND IC1G
G5 1uF 6.3V
VDD12_TXBUF —= VCC1P25_LMS LMSFZOOtZ%GND
VDD120_VCO_SXT ar
VbR cor a1 A N3 | Digital gnd Analog gnd | | 3
= J3 FR5  SXT GND_DIV_SXT
VDD_CP_SXTR—, FR6 AM22 | eNp sxR GND_CP_SXT K4
VDD_TBB f——— FR7 E2Z5 | GND_SPI_BUF GND_RXBUF |-AN25
VDD12_TIA RFEf—2— FR8 €28 | ND DIG GND_DIV_SXR |-2K20
VDDL2_LNA_RFER—, /5 FRO Bl | heND CGEN GND_CP_SXR —2JL9
V\S%Dafc_iii A0 FRIO 383 | 5 GpRGNDL GND_CP_CGEN —220
VDD12 VCO_SXR [-ANZ3 R 2223 DIGPRGND1 GND_TXBUF Eezo
VDD12 RXBUEL-AP26 R29—— FR12 == DIGPRGND1 GND_DIV_CGEN NE
VDD _AFE [L-A125 T0R—— FR13 Wag | DIGPRGNDL2  GND_VCO_SXR —-
VDD cp CoENIEF2 FR14 a1 | DIGPRGNDL GND_VCO_SXT —=
VDD DIV _CGEN [E2° FR15 ~, | DIGPRGND2  GND_TLOBUF_TRF
e B16 FR16 AF32 | 1 GPRGND2
VDD_TPAD_TRF Thermal pad
_TPAD_ = FRI7 Y30 | pGPRGND2 Ep |-GND
VDD_TLOBUF_TRF f—= T 1
VDDO_TLOBUF_TRF i = =
L _ fl A6“ ferrites zi&e GND GND
C45 ——Cc46 ——c47 ——C48 L_C49 L c50 ——C51 Lc52 ——C58 ——C54 ——C55 ——C56 ——C44 ——Cc57 —-cs58 ——C59
LAY Al [T 1uF,63V] 1UF 63V ] InF 10%] 1uF,6. V] 1UF, 6. 3V LU, 6.3V ] 1UF, 6. V] 1UF, 6.3V | 1uF. 6.3V | 1uF, 6.3V | 1uF, 6.3V [ 1uF, 6.3V [1UF, 6.3V | 1uF, 6.3V | 1uF,6. 3v 1UF, 6.3V
25V-1. nalog
L5
VDD_DIV_SXT FR18 =
VDDO_DIV_SXT Zz\m l e GND
VDD_MXLOBUF_RFE 600R, 0.27A
,@ VCC1P4 LMS
| m— |
14V Analog | A 600R, 0.27A §
VDD14_RBB[I—= FR20
VDD14_TIA RFE|—2 60'_'0~“0 -
R, 0.27A
o e e MR ey ) :
— — Y —7
e 1 1 Fron Linear regulators
600R, 0.27A
L_Ce3 L_c64 L_C65 L_c66 | c60
1nF, 10% u|: 6 3V 1uF, 6. 3V 1UF, 6.3V | 1uF, 6.3V 1uF 6. 3V uF 6.3V
IC1E
LMS7002M Power eﬁo
Part 5/7 R30 MCCIERIEMS VEESE YR
[ +—{vccips_Lms FR22 IC5 _
1.8V Digital ~~ 6.1 vin W VCC1P25_LMS
vDD18_DIG |22 67 oR oo 1] Vet -
1UF, 6.3V IR (LR 220R, 0.9A _L_cgg EN C69
- 4.7uF, 6.3V 8.2k, 1% 4.7uF, 6.3V
— ADJ
1.8V-3.3V Digital GND VCC1pP8 FR23VCC1P8 LMS = 2 =
1 AH30 R32 —— OR - . GND -
DIGPRVDD2 (143 R34 R VCC1P8_LMS GND PAD | oAb pG ?533 106 CND
DIGPRVDD2 B600R, 2A 2
T32 R35_—— OR €70 — LD39100PUR
DIGPRVDD?2 10UF, 6.3V —
H32 R36 —— OR GND Cc71
DIGPRVDD2| — = ve R 100pF, 20V
DIGPRPOC 1 — NF
GND =
c72 c73  ——c74 =75 Lc76 ——C77 ——C78 ——C79 ——C80 ——CB81 VCCIPS LMS GND
1.8V Analog 1nF, 10% | 1uF, 6.3V | 1nF,10% | 1uF, 63V ] INF, 10% | 1uF,6.3V | 1nF,10% | 1uF,6.3V | 1nF,10% | 1uF, 63y VCC1P8 LMS 1C6 VCC1P4_LMS
VDD18_VCO_SXT|; Ei EE; s 5.1 vin vout VCC1P4_LMS
VDDI8_LDO_TX|(— & 220R, 0.9A _|_cg, Ll en R38 c83
VDD18_TIA_RFE 4.7UF, 6.3V 7.5k, 1% 4.7UF, 6.3V
AF4 FR27
VDD18_LDO_RX|—7 = = ADJ
VDD18_SXR — —
VDD18 VCO_SXR | —2K22 ER29 GND pAEZ) SNE R39 GND
VDD18 BIAS|ELL FR30 . PAD PG 10k, 1%
vDD18_TRF | (216 FR31 = LD39100PUR
VDD18_VCO_CGEN 2L FR32 e 100pF, 20V
—Lcse L cg7 —Lcss —Lcgg —Lcoo —Lco —Lco —Lcss = NF —
1.8V-3.3V Analog 1uF, 6.3V | 1uF 6.3V | 1uF 6.3V | 1uF, 6.3V| 1uF 6.3V | 1uF 6.3V | 1luF 6.3V 1uF, 6.3V GND VCC1P8 LMS GND
e Tear Ml FR33 R40 10R
VDD18 RXBUF |-AM26 FR34 R41 ——10R i Li . :
_ S 1 projectname:  LImeSDR_Mini_2v0.PrjPch
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1 2 3 4 5 6 7 8
NF elements on sheet: J3, R43, J4, J5 7~
Number of NF elements on sheet: 4 FPGA ‘
n
FPGA Banks | ‘ FPGA GPIO | " FPGAGPIO (edge) |
By default LFE5U-45F-xxMG285 is fitted and the schematic symbol represents LFE5U-25F pins. LFE5U-45F and LFE5U-85F parts are -
footprint and pin compatible with LFE5U-25F with small nuances. For example VCCIOO bank C10 pin has different function: Pitch: 0.05" (1.27mm)
LFESU-25F: C10 pin is PT29B/PCLKCO_0 FPGA_GPIO FPGA_GPIO Pitch: 0.1" (2.54mm)
LFE5U-45F: C10 pin is PT38B/PCLKCO0_0
LFE5U-85F: C10 pin is PT65B/PCLKC0_0 o — T CP ,,,,,,,,, ANCCES I CCoRS VCC5PO
Therefore if a different to the default FPGA is used, one should look up the proper function note for each pin. " FPGA GPIOO “epGA GPIOI | VCC3P3
All power and fixed-function pins are the same for LFE5U-25F, LFE5U-45F, LFE5U-85F parts. FPGA GPIO2 ; i FPGA GPIO3 | R42 R43 i
Fol or R T _FPGA EGPIOT;
p— FPGA GPIO4 NFg FPGA GPIOS | N N} —AEFGA_EGPIO L@)FreA_EGPIO
N @R FPGA GPIO6 S FPGA GPIO7 ! 2
IC7A PL26A/PCLKT6_1 [<HEre—rrpe s :
C10 FPGA 12C SCL PL26C/PCLKT6_0 = -
< PT29BIPCLKCO0 0 =310 FPGA EGPIOD PL26B/PCLKC6_1 rits —1 D17 == FPGA GPIO —Lco7 n
lIZTBIRCTISCORL <"€10 RE PL26D/PCLKC6_0 [rexd FT D22 < NF T
T PT20A/PCLKT0_0 SW TX Vi1 _0 MET—FT D29 GND 100nF, 16V
PT27AIPGLKTO 1 |ALL FAN CTRL PL29A/GR PCLK6_0 (<h=te—rrp= .
C"'J PTiB |Gl RFSW RX V1 PL29C/GR_PCLK6_1 <tere—r—5-s FPGA_GPIO[7:4] are shared with | =
= pTan BLL_RFSW RX V2 PL29B i e—rrpor TX and RX LEDs. Remove solder |gfip
VCC3P3 PL29D &I —FT D26 from solder bridges to disconnect =
p12 |0 PL32A <E=: h D |
| vceioo — Plaon [SAL7_FT BE3 LEDs from GPIOs lines. ecoupling
C98  LFE5U-25F-MG285 > PL3SA (e TR
100nF, 6.3V ™ PL35C (<2 RO veepl IC7H
IC7B - PL35B/VREFL 6 <tz = by 62 [ b GND R
= C8 TX LB AT PL35D — L2 R2
= — PT67B Ni) 17 BEL GND GND
GND PT67A B8 TX LB SH PL38C < e b2 J—099 —Lc1oo —LC101 —Lcmz —Lcms —L0104 —Lcms —Lcme —Lcm7 —Lcms J—C109 Eg GND GND 622
N PT35BIPCLKCI 0 (s PO ESPIOL (o] PL38D %718 FT D14 OuF, 6.3V | 1uF, 6.3V 100nF, 6:3onF 507 | 1000F, 6:3onk, 50 | 100nF, 6.3V 100nF, 6.3 100nF, 6.3 100nF, 6 3lone. 507 22— GND GND 2
07 PT33BIPCLKCL 1 (ezo—rrer s (a)] PLAlC K16 FT BE2 = GND GND —73
~— PT35A/PCLKT1_0 9 EPGA 12C SDA PL41B K18 FT D19 = = = = = = = = = == == 15 GND GND T4
VCC3P3 < PT33A/PCLKTL 1 PL4ID ki1 FT D30 GND GND GND GND GND GND GND GND GND GND GND F6 ] GND GND —7;
D7 m PLAAA K17 FT D31 PCB note: Place 100nF and 10 nF caps close to VCC pins. G6 GND GND VI
e st CLE T TRV T
C110 LFE5U-25F-MG285 PL44B 5 o 6 eND GND 8
100nF, 6.3V pL44D isi8 T OEn K6 T6
VCC3P3 M16 FT TXEn VCC2P5 VDIO_LMS_FPGA GND GND
PLA47C/LLC_GPLLOT_IN 5t T L6 T7
L M14 M17_FT RESETn GND GND
= Ic7C i VCCIOB  PLATD/LLC_GPLLOC_IN ete———=2=l 1 M6 | Cnb onp 197
GND PR23D/PCLKC2 0 kDL _LMS FCLK2 1 VCCIO6 i1t Ci12 —Lc113 —Lcm J—0115 J—c;116 —Lc117 —Lc118 119 —L €120 E7_| cND GND Y7
~~ PR23B/PCLKC2 1 <N/B LMS DIQ2 D7 1uF, 6.3V | 100nF, 6.3)onE 50v 100nF, 6.3§onE 50V 10uF, 6.3V uF, 6.3V | 100nF, 6.3 OnF, 50V 100nF, 6.3V F7 GND GND P8
—~ ['C1__LMS DIQ2 D9 ’ ' G7 T8
PR23C/PCLKT2_0 LFE5U-25F-MG285 GND GND
> = 2 S MCLK2 = = = = — — = = == L H7 T9
[4p) PR23A/PCLKT2_1 = — — — — — — = = = = 37 GND GND U9
: PROB a2 —re 383 5 C7F 428 note: Fidce 100nF snd 10 nF caps tlose to VOEAUX pins. PCB note: Place 100MF and 10 nF caps close 1 VCCIOZA b K| SN SND [T
L note: Place nrE an N caps close to Ins. note: Place nrE an Nk caps close Ins.
O | PR20C/GR_PCLK2_0 ﬁ3 S BIan PL2A LCL2 FT D3 p p p p L7 GND GND 1o
PR20A/GR_PCLK2_1 = |,B12 FT DI GND GND
- e [5C2 LM DIQZ DI PL2B (< FT D5 M7 | GND GND 10
o oR1ya LD3 LMs DIQ2 D6 Plon CDi3_FT D25 VCC2Ps  ICTI VCCIP1 NT| Gnp oD L
— PRI4D fa&S LMS DIQ2 D4 Cl13 FT DIl E6 | vceaux vee -4 GND GND
~~ PL8B VCC3P3 N6 M4 F8 P12
G4 LMS EN _IQSEL2 13 FT D13 VCCAUX vee GND GND
2> PRUCIVREF 3 B4 LMS DIO? D3 > PLI4CIVREF] 7 |Gl FT D20 T EL3 | vocaux vee 2 £ GND oD 32
Lo PRL4A 24 HW VERO ™ B A8 FT D0 1 1 1 1 1 L P13 | vccAUX vce —EL GND GND
R A4S DIQ2 DB v PL14B ST c121 c122 c123 Cc124 C125 C126 Ve (o8 38 b oND |RLO0
Q', PRILA A6 LMS DIQ2 DII o Eﬂéi <"% = FT D0 OuF, 6.3V | 1uF, 6.3V | 100nF, 6.3yonF, 507 | 100nF, 6.3V 100nF, 6.3V vee D9 Tg GND GND 353
e’ = = p
ol PR8B <"£\g S $>E<SERTX2 PL17B D16 FT D9 — — —— —— —— L VCC D?I.O M8 GND GND ]
PREA B8 L i N~ B15 D2 = = = = = = VCC GND GND
m C6_LMS CORE LDO EN PL20A/GR_PCLK7_1 |<igze—rrp5= GND GND GND GND GND GND Ve [ bit 8 | &ND GND 22
Eggi 5 LMS RXE M PL20C/GRPCLKT 0 “Ale FT D4 PCB note: Place 100nF and 10 nF caps close to VCCIO6/7/8 pins. vee [P E9 | GnD onND Y12
VDIO_LMS_FPG PR [GB7 LM TXE PLAOB 1437+ D1g Ve |14 F | GND GND —2&
G5 C7_LMS DIQ2 D10 PL23A/PCLKT7_1 - 115 G9 U6
VCCIO2 PR2A B18 FT D16 VCC GND GND
TR PLasChELCT 0 [T E) | Vs T Gnn
= —
21— VCCIO7  PL23DIPCLKCT_ O il —FT D28 HW_VER & BOM_VER LFESU-25F-MG285 K G ono 12
LFE5U-25F-MG285 1 vcelo? LY GND GND —L
3[0011 M9 | ~\p GND V6
HW_VER =
IC7D LFE5U-25F-MG285 - 00 1] Eio] GND oo 52
PR47D/LRC_GPLLOC_IN ﬁll Egm oee BOM_VER=0[00 0] =12 GND GND —H&
PRA47C/LRC_GPLLOT_IN N2 “BOM VER? BOM VERO Ra4 0R 610 gmg gmg N
Egﬁg L1 LMS DIQ1 D1 IC7G | BOM VER1 R45 OR H10 GND GND F13
PRA4C 2 HW_VERI PB4A/D7/107 <»'Lf:,”5 FRGA_GRI0 BOM_VER(D~ BOM VER2 R46 OR 0 Gnp GND 213
K2__LM75 0S 16 FPGA GPIO2 TN e K10 H13
PRA4A PB4B/D6/I06 <&y GND GND
—~ K1_LMS DIQL D2 17_FPGA_GPIO3 = L10 13
PR4ID (aba—L PB6A/DS5/105 iy = GND GND
< (3 FPGA SPI MOSI 18 FPGA_GPIO4 GND M10 13
PRAIB [<t=2— PB6B/DA4/I04 &7 GND GND
> K3 _FPGA SPI_MISO 18_FPGA_GPIOL 0 13
PRALC M3 _FPGA SPI SCLK PBOA/DSNOS [*T18 FPGA CFG SPIMISO ELL | oND GND g
(9] PRA1A = PB11A/D1/MISO/IOL = GND GND —~
- [ON3__FPGA SPI LMS 55 [CRI8 FPGA GPIOS = F 14
o™ PR38D oSl SE Rt PBIB/D2/I02 (<o Er—Cr s 2T WiGS 5 GND GND —E7
PR38B ok PB11B/DO/MOSI/IO0 i FPGAJTAG (edge) GND GND
o PR3ge N4 __FW_VER? |||IGND SRER R an FPGA _GPIO7 VCC3P3 H i oND K14
o PR38A K4 LMS DIOL D3 | PB15A/HOLDN/DI/BUSY/CSSPIN/CEN il EESA CEG SPLSS VCC3P3 N GND =14
[CHL _LMS DIQL D7 17_FPGA_GPIO6 K1l B16
~ PR35D PBLIB/CSIN <7 R47 GND GND
1_LMS DIQL D6 o~ 17_FPGA LEDI R L11 T16
> PR35B/VREF1_3 <u§l TMS TXNRXL > PB15B/DOUT/CSON 216 FPGA LEDL G 4K7, 1% i N M1 GND GND G17
PR35C <u§2 S 5 PB18A/WRITEN R48 Pitch: 0.1" (2.54mm) VCC3P3 N1l GND GND —7r7
Lo PR35A [z LMS DIQL D (40 INITN <& 4K7, 1% GND GND
- G1__LMS DIO1 D10 4 16_FPGA_CFG_SPI_SCLK _ E12
aJ PR32B iZs =511 D5 ™ CCLK/MCLK/SCK e > 5 VCC5PO =15~ GND Vip. ==
NN PR32A <u§2 — DQ - &) PROGRAMN <= g1, VCC3P3 , AR Gio] GND RESERVED —yz>( T
PR2OD 2 L Q DONE (a2 5|4 T 4K7, 19 |4K7, 19 [4K7, 1% Fi>— GND RESERVED /21
™ PR20B &3 LMS DIOL D4 (e0) CFG_1 VCC3P3 = EPGA JTAG TDI GND RESERVED -2
73 | 15 S J12 V2
(ah)] PR29IC/GR_PCLK3 1 (<t LUERS I||-GND m CFG_2 =572 | S N?F FPGA JTAG TMS GND RESERVED ——
PRZIA/CR_PCLKS 0 §§3 [MS_EN _IOSELT cre_0 <"§/14 FFGA_JTAG_TDO |||'GND 2 | 3 [_FPGA JTAG TDO =  LFE5U-25F-MG285
PR26D/PCLKC3_0 e b TDO e S FPGA JTAG TCK N
DIO_LMS_FPGA G4 _LMS DIQL D8 GA JTAG TCK El2 GND
B vooos prancreticr o [ —DUE DI DR Rt o %13 A TTAC T Sl sz Projct rame: LimeSDR_Mini_2v0.PrjPch
PR2GA/PCLKTS 1 b4 LMS MCLK1 22 vecios TMS [ofi3 FPGA JTAG TMS E N = 4K7, 1% ' i e -
A8 VCCIO3 - 1 VCCIO8 GND Title: FPGA Lime Microsystems
Configuration : (Ssurﬁ)f/ Tijcg CezntreG ‘*v
.O1= . — A A uildford GU2 7Y
IR S LFESU-25F-MG285 CFG[2:0]=010: e Size: A3 ‘ Revision: v2.0 Surrey leé\ .
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rS
NF elements on sheet: MECH18-MECH21 USB 3.0to FIFO interface ‘
Number of NF elements on sheet: 5
rS
= .. .
USB 3.0 type A plug and ESD ‘ FTDI digital interface \
IC8A A - FT_FIFO , lces e T
& Py s wov = G e s]BE0  DAMO
VBUS | — A Cl27 —=—— 2% DM RXF_N 0 BE_1 DATA_1
D 2 “USB D N USB_SSTX N I =='USB D P 23, op SIwU N |_10__FT SIwun 6 | gE 2 DATA 2 |42 FT D2
—— L e L ¥
S = oV e SNy froon | wey LT u Does  owws S DS
GND = = TODP RD_N DATA_4
StdA SSRX. —2 USB SSTX N USB_SSTX_P | USB_SSRX_N 34 [ g oy - DATA 5 |_45. FT D5
¥ 6 ~_=!USB SSTX P == 100nF, 6.3V =C="UsB SSRX_P 35 —. | 46, FT D6
StdA_SSRX+ b g ———2STA LS9 RIDP FT_FIFO\17 DATA_6
GND_DRAIN L R53—y ‘ s N § GPIoo DATA 7 |27 FT D7
StdA SSTX. |8 ~= | USB SSRX N | 2L FT Xi GPI01 DATA g |_50L FT D8
StdA_SSTX+ —2 USB_SSRX P = DATA o 5L FT D9
~ Shield —2 GND PUVSEE ET OEn 8 OATA 1o 52 FT D10
|.e n FT_FIFQ(i )—————~ OE_N - 53. FT D11
Mechanical 99% FT RESETn 15 | RESET N X0 22 _FT XO DATA_11 54 FT D12
USB3.0_MALE FT_USB FT WAKEUPn 16 | \yakEUP N DATA 12 = b1
DATA_13
9.0 RESERVE - 56| FT D14
DATA_14
c129 AR FT601Q DATA_15 :; g Biz
100nF, 16V 220R, 0.9A DAApIE 61 FT D17
DATALT 62| FT D18
= DATALS 63, FT_D19
= DATA19
ND
€ RO FT_SIWUn BT X1 GEl DATA20 |24 FT D20 ~DFT_FIFO
VCC3P3 65 FT D21
10k, 1% XT1 DATA21 66, FT D22
20MHz -I:I 10pF, |||GND DATA22 57 FT D23
VCC3P3 EISVAKECED o C131 DATAZs 2! :
USB_VBUS  VCC5PO 10k, 1% =T X DATA24 Dl [oPE
ESD3 R56 DATA25 |10 FT D25
1 _USBDP T _RESETn 10pF, 5% REdD2,
101 ——2E 2 F VCC3P3
2 _USB D N USB_VBUS ECEan0 10k, 1% DATA26 72| FT D27
Vo2 —2 600R, 2A ' folng 16y DATA2T 23 FT D28
VBUS/GND R57 Dy DATA28
103 4 USB SSTX N — $T VBUS DATA29 74! FT D29
o4 5 USB SSTX P 133 4'_'K7' 1% o — DATA30 751 FT D30
GND (S — Ill-GND 100nF, 16V 10k, 1% eNp 2| RREF  DATA3L & ETDAL
Vo s 8 USB SSRX P = R60 N CR——
110 6 = 1k6, 1% CLK —*— +——="(DFT FIFO
GND = FT601 22R
ESD7016 GND Q PCB note: FT_FIFO lenghts must match
GND
PCB note: palce near IC (top)
rS
FTDI Power
VCC3R3
VCC3P3  |csC VCC3P3
68 20
I = VCCIO  VvCC33 7 J—0134 —Lc:135 —I—Cl36 —Lc137 —LC138 —Lc139 —L0140 J—0141 J—c:142
0 xgg:g xgggg = 10uF, 6.3V [ 1uF, 6.3V [ 100nF, 63@ 1uF, 6.3V [ 100nF, 63@ 1uF, 6.3V [ 100nF, esq 1uF, 63V 100nF, 6.3V
- PCB note: place near VCCIO
L 14 VD10 FT
vcelo
VI 20 T VD10 FT GND
VD10 i)VD10_FT
33 -
VD10 8 —Lc143 —L0144 —Lc145 —L0146 —Lc147 —Lcm —Lc149 J—(:150
VD10 10uF, 6.3V | 1uF, 6.3V | 100nF, 6.3V] 10nF, 50V | 100nF, 6.3V | 10nF, 50V | 100nF, 6.3V| 10nF, 50V
L D L [ I M T v v Vl_
36 DV10 39 PCB note: 10uF and 1uF place near pin 39; other caps near VD10
o GND AVDD FT =
GND AVDD 2 VD10 FEo.. AVDD FT GND
2 | GND 28VCC3P3 AVDD_FT
i TH_PAD VDDA | 28 ] 220R, 0.9A_T_0151 J_Cl52 —L015
| FT601Q 10uF, 6.3V | 1uF, 6.3V | 100nF, 16V
GND —T—?
GND
Schematic note: marked 10uF caps not crucial and can be removed to reduce BOM price
NF NF NF NF ] . . -
MECH18 MECH17 MECH19 MECHZO MECH21 Project name: LImeSDR_MII"II_ZVO.Prj Pch
1 1 1_'NF ) A Lime Microsystems
< Title: USB3.0 device .
N.F : RFI Shleld clip _E RFI Shleld clip _E RFI Shleld clip _E RFI Shield clip Sur_rey Tech Centre -
RFI Shield size: A3 ‘ Revision: V2.0 Guildford GU2 7YG 3
NE GND GND GND GND : : : Surray Lime mi:
Date: 2021-12-01 Time: 10:49:42 [ Sheet9 of 10 United Kingdom
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4 5 6 7 8
NF elements on sheet: C157, R66, C158, C160, IC12, C174, FR42, R73, C176, R76, R78, R81, C182, C183, IC16, FR43, C187, C185, IC17, C186, R95, J9, R99, R92, C194, R100, C192
Number of NF elements on sheet: 27 a
Number of NF elements on all sheets: 76 M |SC
12C Temperature sensor ‘ (VC)TCXO Clock buffer
+3.3V_DIG_LMK
R61 — +1.8V_DIG_LMK
12C addr: [1001000RW] VCC3P3 CLK o T
C154 %{ﬁé ) <| oo
VCC3P3 \VCC1P8 —pp  CLK_PATH CLK_PATH  pATH  OR ol & I8l ofe
LM75 0S R62 BT L3 e L LMKOOIOS:, «_paTh CLK_PATH
FPGA I2C sDA 1 (€20 g | VCEsps g L 6 I (P Il 21 ) oo o o s = = =
C SDA VCC 0K 1% VCFILTER RFOUT p—> CLkin 383 238 || 838 CLK_PATH
FPGA 12C SCL 2 [ Jo" " A0 L , 1] véo 0R ] 20 >3 gy S3g /~  R65—0R TxPLL CLK
LM75 OS 3 o Al 3 S R68 VCC3P3 9 VG NG 2 R66 R67 CLKin CLKout0 5 \i/ I RxPLL CLK
7 5 FPGA 12C SDA 0 19 97 1% CLKoutl -
GND A2 100nF, 16V _ 156 C157 NC pesX £y 8 24 | o RES ORc1sg 150
LM75 1k, 1% WF 10V NC < C162 22 13 LMK CLK T 47pF F7pF
— — = R70 uF, lOOnF 16 BIF. 16V NC 100nF, 16V 1 SEL CLKout2 ——"F—"7"— NF = CLK_PATH
= = = FPGA 12C SCL 1 — %%5 U.FL/MMCX NF
GND GND GND = MGND) NE = CLKOUB =17 ReF cLk ouT /
1k, 1% = = | == GND i o
PCB note: place between FPGA and LMS 0 GND | 7 EE . 1%2 ggglont CLKoutd =
T S
U.FL/IMMCX £2£2582¢99 —> e
= CRCRURCRCRCRCRT) 1
12C EEPROM XO DAC (10 bit) | RREEEEE
. GND =
HeraiEs [BOA0000RY Vout_max=2.538V +33V_DIG_LMK GND ol F. Y1 LT
1T R71 VCC3P3 CLK o +3.3V_DIG_LMK VCCIP8 T
FPGA SPI SCLK 2 T FR39 (P +1.8V_DIG_LMK
EPGA I2C SCL 6 |2 8 VeLIPs FPGA SPI MOSI 3.1 SCLK  VOUT ) T T R T
PRSI VDS o) SDIN F—
FPGA 12C SDA 5. son oo |1 FPGA SPI DAC 55 1] $9nc 10k, T Son 16y 600R 027AL c16s Lcios cir —cies —cis —cuo soorozzalcter | oo Loz, Lo
0 2 e e VCC3P3_CLK Lo onp LS : 1UF, 10V ] 100nF, 16V 100pF, 50V [100pF, 50V [100pF, 50V | 100pF, 50V TUF, 10V 100NF, 167 T 100pF, 50V 10 OpF, o
£ 3] NF FR4L L = — = = L L I I
NF WE L1 = C175 DAC6311IDCK = —  GND = = = = = = = =
vss |4 ) 600R, 0.27A | 100nF, 16V GND  GND GND GND GND GND GND GND  GND GND GND
20 PAD L : : PCB note: Place 100pF close to each VVdd and Vddo pins. PCB note: Place 100pF close to each Vddo pins.
NIDA1Z8 . - cohp  |1C10 alternatives: DAC5311IDCK (8 bit) or DAC5311IDCK
NE D (12 bit). Compatible FPGA GW must be used.
FPGA configuration Flash XO VC DAC (16 bit) \ Switching regulators Linear regulators
VCC3P3 CLK
FRA42 VCCIP8 VCCI1P8
VCC5PO
VCeaP3 IC14 VCC1P8 1C13 VCC1P1
B0OR, 0.27, 176 -
IC15 VCC3P3 Ve VAR Sore 16 Lol viN vout Vin  Vout
' 100nF, 16V
R75 ['] EPGA CFG SPI MOSI 5 [ 7 N NE 'C\izd v XO VC Sy EN Gl 2177?: 62y a 513178?: 6.3y
1k, 1% | | EPGA CFG SPIMISO 2 | o vee L8 o N ) 6y orassevas Toxo Ac veer 2] v out 22UF, 10V 22uF, 10V TUF, 6. o UF, 6.
R77 FPGA CFG SPI SCLK 6 SO8N/ c1s1 0R k0 — - VREF 1 |
10k, 1% ¢ 1000F. 16V RT8 _ lrcxo DAC VREF = B = = | GND R8O  on
SO8W/ , NE 1 FPGA SPI DAC SS5_| =o GNDRT| [187k, 1% GND GND 3| |27k, 19 GNP
FPGA CFG SPISS 1 | ¢ DENS 1K, 1% ["Ra1 18 oA eP oL o SYNC v : . PAD PG 1%
NF 20T 9vLR B oo K —
VCC3P3|;— HOLD  GND ‘F‘) 3 10 196 71 )00, 16y FPGA SPIMOSI 7. o cles —~ VCON = LD39100PUR
W GND L _NF 8 | oD NE C18 PG _VCCIP1 =
— W25Q128JVSI = L = GND
= Q Q = = GND — AD5662 = PGND
GND GND GND GND NF GND 470pF, 50 A SGND
— PAD (SGND)
GND _L_ [ MZz10501
VCC3P3 CLK VCC2P5_VREF GND
FR43 e
FPGA LEDs (REd/G reen) ‘ R 01815 IN \eUT 2 Vief=2.5v P, VCC3P3 VCC3P3
BNOFOR’ 0.27A c187 VSS NP 1C19 VCC3P3 1C18 VCC2P5
LED1 4,[uF, 6.3V hoonF, 16V 1UF, 10V VIN VOUuT Vin - Vout
VvCcespsT NF NE ©[MCP1525T ' C188 EN _VCC3P3 1 EN
1513 R84_100R 1%pca | ED1 G 1 N NF 1 J_ R85 EN C189 C190 i%éikS o4 C191
7 — = = - = 22UF, 10V 10k, 1% 22uF, 10V 4.7uF, 6.3V 1% 4.7uF, 6.3V
2n 4 — FPGA LEDIR GND GND e GND VREF ADJ
Status[=T] — — — — —
LeD RG R86  100R. 1% z B = 2 . GND R88 3
- pG_vccipr K89 GND €I GND F PAD PG a7, 196 SN
,
—
vc03P3LEva 1 _— 2 FPGA GPIO4 I FAN ntr | ‘ VCC1P8 oR VeoN T I_Dsgloopwcwz
T 1=g3 R9_100R, 1%pca LED2 G -t co 0 R92 100pF, 50V
L — W paste
o/ Ala  ——  FrA LED2 R IMRo R93 PGND VCC3P3 - ,,VCC3P3 CLK =
™ [0 LT 2 FPGA_GPIO5 470pF, 50 SGND
R94  100R, 1% VCC5PO s D) (AN VCC3P3_CLK
L) [3e g (SGND) 220R, 0.9A
PCB note: Place TX and RX LEDs near RF ports W Paste C195 GND _L_ [ mzi0501 gl C196
P 100nF, 16V = 10uF, 6.3V
VCC3P3
veeard 0% R96 100R. 19 2_FPGA_GPIO6 CAD
1~y 13 R96_100R, 1%pGa LED3 = =
2 s T FPGA LEDI R it GhD GND
~ JMP4 VDIO_LMS_FPGAp, VDIO_LMS - . -
RX 21 Lt 2_FPGA_GPIO7 VT4 R97 R45 ' .
LED_RGRgg 100R, 1% R99 VCC2P5 VDIO LMS Project name: L|meSDR_M|n|_2VO.PrJPCb
W paste OR c197 220R,09A1 (198 Title: M Lime Microsystems
tle: IVIISC
. R VDIO_LMS_FPGAT) T sav Couk 6.3v Surrey Tech Centre %,
FPGA_GPIO[7:4] are shared with TX and RX LEDs. Remove . size: A3 ‘ Revision: V2.0 Su”dford GU2 7YG N
- - - — = 1 1 urrey i
solder from solder bridges to disconnect LEDs from GPIOs lines. = o OR NF = = Date: 20211200 Time: 10:49:45 [ Sheeti0 of 10 United Kingdom Lime
GND GND File: 10_Misc.SchDoc
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