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Clock diagram

J8 U.FL A
connector
REE CLKIN __ ___
|
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IC9 : 17 LREE_CLK OUT C:ncnsc >
XO DAC : IC7
RxPLL CLK
: Clock 5 i
: buffer 3 | TxPLL CLK
XO1 | (LMKO0105)
VCTCXO |——4—»]21 13 LMK _CLK
(40.00 MH2z) L
- Yy VY
XT1 E5 AM24
Crystal H6 | c
(30.00 MHz) IcE G5 |_LMS MCLK1 o] AB34 IC1
FPGA L3 | LMS FCLK1 AA33 RF |C
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1 2 3 4 5 7 8
NF elements on sheet: -
Number of NF elements on sheet: 0
x
LMS7002M misc
a a
LMS7002M digital circuit Baseband external 10
IC1A
= LMS_PORT1
LMS7002M Digital e
CLK_PATH Part 1/7 IC1B
@ PLL CLOCK IN PORT1 | A LMS7002M Baseband
;xl;t:: gt'.i AMgi xoscin_tx MCLK1 [[_AB34| LMS MCLK1 . Part 2/7 '
X xoscin_rx FCLK1 09233 tmg _T_S(hﬁ;l R1 P%: tbbgp_pad_1 adcin_ip_1 98 5
d) TXNRX1 ~n [ +—{vDIO_LMS = tbbgn_pad_1 adcin_in_1 992
VDIO_LMS CLK_PATH ENABLE_IQSEL1 S ENABLE IQSELL 10k, 1% R%i thbip_pad 1 adcin_qp_1 =
DIQ1_DO AGIECMSIDIQ1810 tbbin_pad_1 adcin_gn_1
. MISC DIQL_p1||-AF30._LMS DIOL D1
R2——0k, 1%L MS RESET E27 N pEseT - AF34| LMS DIQ1 D2
R3——10k, 1%LMS TXEN u29 DIQ1_D2
TXEN AE31. LMS DIQ1 D3
R4——10k, 1%LMS_RXEN V34 DIQ1_D3
ST RXEN DIQL Da||—AD30_ LMS DIOL D4 y AL
R5|_|0k' 1%LMS CORE LDO E u33 CORE_LDO_EN DIQl_DS AC29! LMS DIQ1 D5 U%i tbbqp_pad_2 adcin_ip_2 %@6
GND-I| V30 LOGIC_RESET DIQl_DG AE33! LMS DIQ1 D6 V%i tbbgn_pad_2 adcin_in_2 §A3
DIQ17D7 AD32: LMS DIQ1 D7 = tbbip_pad_2 adcin_qp_2
DIQL_D8||_AC3LI LMS DIQL D8 S| tobin pad 2 adcin_gn_2i=*
s ileIbiono s
~ FEPGA SPI SCLK R6 ——49.9R, 1% C29 k! DIQ1_D10
: {1 SCLK AB32! LMS DIQ1 D11
| FPGA SPI_MOSI R7 ——49.9R, 1%| F30 DIQ1_D11|| v .
i SDIO rbbip_pad_1
FPGA_SPI_LMEi)~  FPGA SPI MISO R8 ———49.9R,1%| F28 PCB note: LMS_PORT1 and LMS_PORT2 lenghts must match AB i
. FPGA SPILMS 55 _R9 —— 49.0R 1] D28 || 200 PORT2 rbbin_pad_1
i —149.9R, SEN MCLK2 P34 _“LMS MCLK2 :2%: rbbap_pad_1
Cl —= FoLK2 [LR29_| LMS FCLK2 . rbban_pad_1
10pF, 25 TXNRX2 Y3l LM: TXNRX2 :I—“l-GND
1. enasLe_ioseLo (8IS EASLE TOSELZ 1
A LMS 12C SCL GND C27 DIQ2_DO Q
TV e G T R DIQ2 D1 ||—3L | LMS DIQ2 D1 o
SDA DIQ2 D2 || K30 | LMS DIQ2 D2 AD%{ robip_pad_2
DIQ2 D3||—K32 | LMS DIQ2 D3 ne rbbin_pad_2
DIQ2 D4 || L3L . LMS DIQ2 D4 ages | Poap_pad_2
TEST PINS DIQ2_ D5||—K34 | LMS DIQ2 D5 rbbgn_pad_2
B22, 11 tstao D102 D6 || M30 _LMS DIQ2 D6 LMS7002M
P22 | tstdo<0> DIgz D7 || _M32 LMS DIQ2 b7
F22 || tstdo<1> DIQ2_pg||—N3L . LMS DIQ2 D8
DIoZDON— e Dios b1d
R11 10k reference resistor DIQ2_D10
GNDI|||—|:|& Vr_rext DIQ2_ D11 [-E32 | LMS DIQ2 D1l
10K, 1% n|
LMS7002M
LMS_PORT?2
x
VDIO_LMS
12C Address: [1010000RW]
R12 R13
2k2, 1% 2k2, 1%
1C2 VDIO_LMS
ws ozt 1o s ves 12
LMS 12€ SDAL 3¢l spA  EO <»;— 2
El = 1uF, 10V Local fiducial LMS Top . . .
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1 2 ‘ 3 4

NF elements on sheet: MN4, MN12, MN16, MN20, R14, R15, C11, C12, MN23, ESD1, R16, R17, C19, VTL R19, VT2, R22. C20, R20, R21, C21, C22, MN24, ESD2
Number of NF elements on sheet: 24
LMS7002M RF circuits
A
LMS RF Channel 1
RF truth table
RFSW_TX RFSW_RX J1 J2
Loopback
vecres s vi| v2 | vi| v2| @ | RX P
o ] - ca] o H| L H | L |TXL1|RXLH|TX1 2--RX1W
100pF, 50V
100pF, 100nF, 16V P L | H H | L |TX12|RXLH|TX11--RX1 W
= MN1 mN3OnF 16V
& = gg,ZnH,S% L e H | L L | H |7Tx1_1[RX1_W|[TX1_2 +RX1_H
ce Y R - ) A RoRBE: L H L H TX1_2|RX1_W|TX1 1—+RX1 H
LMS7002MRFL | i~ == Tx11 A [l == TXL1BP |, 2 |
Part 3/7 - y If I a4 gy 3 /5=
palop_1[F =mng  O80F MN5 ! | primary secondan
TX1 1 A7 MN6 1
— palon_1|— 1pF ~ 0.5pF L6 1
Tl xaian L TXL1BN 2160 01 |I:enD
Olép,: ********************** ' TCI1-1-13M-45+ VCC1P8 LMS
® T
TX_RF c8 co 100nF, 16V c1o c7
MN7 MN8
A9 100pF, 50V 100nF, 16V 100uH 100uH A1z B0
TX1 2 pazop 1= o
- pa2on_1
GND 3 3 GND
MN9 MN10
oR orR
T T MNZIL-— oo = 30 MHz - 1.9 GHz
A X2 1 AP TX2 1B P .
ol [, Db 3?:21112 | TS 1 6 6o  op | LTXL2
— rfgn_I_RFE_1 RX_RF : MN12 100nF 16V MN13 3 RitEy S
| 1pF MN14 ? 4 ] 3
7777777777777777777777777777 was T A0 T2 1AN NE | I X21B N4 11 3 —|2 [N
M RxiHAPR = || RX1 H B P | 1 2 == L il 2 peX
: I afl 2 b2 1 mSTmmmmisememsssssosossoooesod 100F, 16V (b ”””””””” TCIL-1-13M-45+
! I ! 4 1 3
rfgp_h_RFE_1 JF-AK14 3 = =M NF | Primary Secondary TX_RF
_h_RFE_ : 1pF |
RX1_H rfgn_h_RFE_l{ AJ15 L HAN P l\fIINlB i hE N | |6_ 6o o1 —|1 |lenD
e = S ——— TC1-1-13M-45+
2pF
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, MNIS. T4 700 MHz - 900 MHz
/RX2 W_A P Il RX2 W B P T2
P = Il == ) 3R W
rign_w_RFE_1[—2N9 | 510pF 3 ‘o s
-W_RPE_ 1 —L-mMN21 20 : Pri
RXl_W rfgn_w_RFE_l[ AP10 3 _1A2pF 8.2nH, 5% | rimary Secondary .
| RX2 W A N NN RX2 W B N 6e ol |i-en0
— H TC1-1-13M-45+
510pF (]D ~
R VCC3P3 VCC5P0_USB
rfsp_|_RFE_1 ﬁ'};llz 15
rfsn_|_RFE_1 R
NF
LMS7002M
—— C12 [LOOpF, 50V
GﬂD NF
%E‘zaGND GND J1
u
c13 cl4 NE SMA board edge
TX1 1 H H o TX o) TX
47pF, 50V RFSW_TX 510pF ESD1 -
P P SD8472
IC3 NF =
c15 8.1 ANTT RX k&2 c16 ~ GND
X1 2 I Lol ANT2 _ TX ki I =
R ITs10pF H— I GND
/\ RESW_TX V1! 5.1 vy UfREDY
! _RFSW TX V2! A L
PAD | pap| i X
0 “CLPoly
— SKY13411-374LF
LBCTRLL ¢y —L_c18 GND
10pF, 25V | 10pF, 25V
GND GND LB_CTRL RIG -250B
R17
TX_LB_AT CP A
560R, 1%
CMS7002M RF2 | 010 10 TO0R, 1% REICERED NE
Part 4/7 NF
Top 2 B2 100pF, SOVET vCeips LMs R18  _40dB VCC3P3 VCC5P0_USB
X2 1 palop_: o NF — VT2
- palon_2 — 2.49K, 1% RF3MOSFET
GND VT3 R23 R24 29 2L
TX LB SH
RFMOSFET) 149.9R, 1% 49.9R, 1% [NE } DR " NF
100pF, 50V
TX LB SH Rz = = 00pF, 50V
= =
13 d> TN GND GND = — NF
o pa2op_2 j§14 c23 J_ 100R, 1% GND GND
- pa2on_2 LB_CTRL 100pF, 50V — = —
1 GND ,& N2GND  GND
N C N
GND 1
CI c|2|5 SMA board edge
RX1 H RX =
rfgp_I_RFE_2 3?”5 ! RFSW_RX o B[ RX
RX2_L (ton i ReE 2 Jo2P6 47pF, 50V i 510pF 2. <
IC4 NF =
c26 81 ANTT RX k&3 c27 ~ GND
RXIW I Lot ANT2_TX < 1 =
777777777777777 A GND
A Rrsw Rx AdeF " — 47pF, 50V
rfgp_h_RFE_2 3?% | _REQW RX V2| 2 va [T
RX2_H rign_h_rFE_2 d> """"""""" PAI__D PAD| 1y ><
LB_CTRL = SNERRIRF RFSW (SKY13411) truth table
- c28 —L_c29 GND
10pF, 25V 10pF, 25V ANT1 X ANT1 RX [ ANT2 X ANT?2 RX
V1| V2 . — . . — . . — . . — .
= = (pin6) ~ (pin4) | (pin6) ~ (pin3)| (pin1) ~ (pin4) | (pin1l) = (pin3)
N3 GND GND
RX2_\ TOp_W_RFE 2 jgw H | L | ISOLATION ON ON ISOLATION
— rfgn_w_RFE_2
L H ON ISOLATION ISOLATION ON
MECH1 MECH2 MECH3 MECH4 MECH5 project name:  LiImeSDR_Mini_1v1.PrjPch
1 1 1 1 . Lime Microsystems
. . < Title: LMS7002M RF A
rfsp_|_RFE_2 ﬁjg —|—_RFI shield clip L RF1 shield clip L RF shield clip —L_ RFI Shield clip S Surtey Tech Centte §\‘-
NF i P PR utlarort e
rfsn_|_RFE_2 GND GND NF GND NF NG NF E‘I;I Shield Size: A3 Revision: v1.1 Surrey let\.' .
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NF elements on sheet: - S

Number of NF elements on sheet: 0 LMS?OOZM power Supply CerUlt

ICIE
LMS7002M Power
Part 5/7 R26
1.8V Digital Dos 1 (F—Wcmpsfl_ms
vDD18_DIG C30
1UF, 6.3V VDIO LMS
1.8V-3.3V Digital | pog GND o R
DIGPRVDD2 —1
W33 R28 —— OR
DIGPRVDD2
T32 R29 —— OR
DIGPRVDD2
H32 R30 —— OR
DIGPRVDD2| —- =% - o
DIGPRPOC | _L _L 3
c31 c32 ——cs3 L_c34 L_c35 L_c36 L_c37 Lcsg —css —caw
1.8V Analog I 1NF, 10% | 1uF, 6.3V [ 1nF 10% | 1uF 6.3V | 1nF 10% | 1uF 6.3V ] 1nF 10% | 1uF 6.3V | 1nF 10% [ 1uF 63y, ~ VCC1PE LMS
VDD18_VCO_SXT[—22 =
VDD18_LDO_TX
e AE3
VDD18_TIA_RFE 5
VDD18_LDO_RX 2:/'418 E§4
VDD18_SXR|(— 07 e
VDD18_VCO_SXR|(—
VDD18_BIAS| =1L ER6
VDD18_TRF =+ ER7
VDD18_VCO_CGEN|| FR8
—Lc42 —Lcaz —Lcu Lcas —Lcas —Lcar —Lcaws Lca —
18V-3.3V Analog 1UF, 6.3V | 1UF, 6.3V] 1UF, 6.3V 1uF 6.3V] 1UF 6.3V | 1uF,6.3V | 1uF,63V ] 1UF, 63V D) VCC1P8 LMS
H6 S — R32 10R
VDDI8_TXBURY Viz6 FR10 ——— R33 ——10R
VDD18_RXBUF - 1
LMS7002M _L
C49 ——C50 c51 ——C52
1UF, 6.3V 1UF, 6.3V 1UF, 6.3V 1UF, 6.3V
GND  GND GND GND  GND
ICIF
LMS7002M Power
Part 6/7
1.25V Digital Internal LDOs are used
AE29
DIGPRVDD1 -5 255
DIGPRVDD1 i—2x

DIGPRVDD1 88—
DIGPRvVDD1 f—R8L

AL21
M4

DVDD_SXT
VDD12_DIG 525
VDD_SPI_BUF F24
DVDD_CGEN —_| l
—|_1uF 63VTluF 6. 3\/—1_1uF 63VT1UF 6. BVTluF 6.3V TluF 6. SVTlnF 10% TluF BSVTlnF 10% TluF 63VT1nF 10%—1_luF BSVTlnF 10%
1.25V Analog

DVDD_SXR

GND
VDD12_ TXBUF GS—| |I
VDD120_VCO_SXT22 1
vDD12_vCo_sxT|X8
VDD_CP_SXT|-2
vDD_TBB |24
VDD12_TIA_RFE[—ADE
VDD12_LNA_RFE[I-AC5
VDD_CP_SXR [|—AL19
VDD_DIV_SXR [|-AM20
VDD12 VCO_SXR[|-2N23
VDD12_ RXBUF [|-2P26
VDD_AFE [|I-AI25
vDD_CP_CGEN—F20
vDD_DIV_CGENI-EZ2
VDD_TPAD_TRF 216
VDD_TLOBUF_TRF|2
VDDO_TLOBUF_TRFI—28
—L ce7 C68 69 70 cr1 —cr2 —Ltcmm Lcmw —Lcis —Lcwe Lo Lces —Lcs —Lcre  —Lceo
1.25V:1.4V Analog "] WF 63V ] 1F63V] 1UF 63V [ 1uF,6.3V [IUF 6.3V [ 1uF,6.3V ] 1uF 6.3V [ 1uF,6.3V ] 1uF 6.3V ] 1uF 6.3V ] 1uF 6.3V [1UF. 63V ] 1uF 6.3V [ 1uF6. 3\/—_[_1uF 6.3V
: : L5

VDD _DIV_SXTI- 20—
VDDO_DIV_SXT

GND
VDD_MXLOBUF_RFE |-ANL

1.4V Analo
VDD14_gRBB’ AD4

VDD14_TIA RFE||—AF2

VDD14_LNA_RFE| —2F8

VDD14_VCO_CGEN|—S2L
LMS7002M —AL

——=Cs3 c85 ——css ——C81
TUF 63v | LUFR6. 3V—FuF esvTuF 6. 3v—l_luF 6.3V [ 1uF, 6.3V
GND
IC1G
LMS7002M GND
Part 7/7

N3 Digital gnd Analoggnd | | 3

DGND_SXT GND_DIV_SXT
AM2Z | heNp SxR GND_CP_sxT K4
E25 | 5ND_SPI_BUF GND_RXBUF —AN25
€23 | onp DIG GND_DIV_SXR —AK20
B8 | hoND_CGEN GND_CP_SXR 219
133 | hGpPRGNDL GND_CP_CGEN —220
AASL | 5 GPRGNDL GND_TXBUF —F2
AG2 | 1 GpRGNDL GND_DIV_CGEN 220
T30 | 5iGPRGNDL,2 ~ GND_VCO_SXR —ALZ3
W29 | b1GPRGNDL GND_VCO_SXT 12
Aig; DIGPRGND2  GND_TLOBUF_TRF |—<7
Y30 DIGPRGND2 Thermal pad GND

DIGPRGND2 EP

—  LMS7002M —
GND GND
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NF elements on sheet: R35, J3, J4, J5, J6, R41 FPGA

Number of NF elements on sheet: 6

FPGA Banks ‘ FPGA JTAG | " FPGAJTAG (edge) |

IC5A IC5D Pitch: 0.05" (1.27mm) Pitch: 0.1" (2.54mm)
DIFFOUT_L1n DIFFOUT_R1p, RUP TF? ;'34” FPGA_JTAG 2 .
< &0 DIFFOUT_L1p DIFFOUT_R2p s VCC1PS q) 3
— 5 DIFFOUT_L3n | DIFFOUT_R1n, RDN T RESET ; VCC1P8 o |7 —|VCCSP0 UsB
X (O DIFFOUT L3p |I:enD DIFFOUT_R2n 1 A %4 g6 FroA TTAY CRIPS
Z O DIFFOUT Lsn ! DIFFOUT_R11 FT D25 ) FRGAJIAG TR [y, £ |NF[__FPGA JTAG TMS
5> DIFFOUT_L5p 0] ~ o EIL IO W 10k, 1%| ' FPGA JTAG TDO. | 5 Qo 7 E CAWITACKIDG
- Lo FPGA JTAG_TM = ™ EPGA JTAG TCK
DIFFOUT L7n veeies v & DIFFOUT Riln FT D26 R3 3 GAJTAG TMS | sNFe 1—x 5 | 2 [—_FRGAJTAG TCK
™ FPGA 12C SDA 10K, 1% <
DIFFOUT_L7p ZO /0 T D13 FPGA_CONFIG_SEL ] 10k, 1% NF FPGA ITAG T T Al ot
R37 (O DIFFOUT_R12p R3g T 9 10 L NF =
BOM VER1 10k 1% ©> oirrout Risp FT WAREDP —|:|—||| .onp  FRAVTAG CHE
D'FFOlJJ_:A—ée’\"’ DIFFOUT_R12n Lo A 10k, 1% 1% =
FPGA _JTAG_TMS DIFFOUT_R13n = CHP .
o TMS, DIFFOUT_L11n A o08 DIFFOUT Ridp FT D15 oD [ ‘
= Vo FPGA JTAG TCK DIFFOUT_R15p e FPGA GPIO FPGA GPIO (Edge)
¢ TCK, DIFFOUT_L11p TR DIFFOUT R14n eI
= TDI, DIFFOUT L12n P ATACTEO DIFFOUT_R15n EeD 2
< TDO, DIFFOUT_L12p — . .
m DIFFOUT L14n AONMIGSADIEICEE Pitch: 0.05" (l.27mm) Pitch: 0.1" (2.54mm)
DIFFOUT L 14p ["\VXEVEZ:’ “I-GND cse FPGA_GPIO FPGA_GPIO
DIFFOUT_L16n N VCCIP8
10MI6SAUI69C8G CLK2p, DIFFOUT_R18p SW ey % ) VCC3P3 VCC5P0_USB s |1 vecss
CLK2n, DIFFOUT_Ri8n[fa2r—2A 2007 A\
n O3 FPGA GPIOS ELCARGEIOD 1 2 L FPGA GPIOI o FPGA EGPIOL|
CLK3p, DIFFOUT_R20p|fs—202 0 FPGA GPIO2 FPGA _GPIO3 R40 R41 NFI—"FpcA Ecpioo—~() FPGA_EGPIO
E13_FPGA GPIO4 3 4 5 |__FPGA EGPIQO
IC5B CLK3n, DIFFOUT_R20n|r="— e 2 — FPGA_GPIO4 NFg FPGA_GPIO5 0R R 2
DIFFOUT_R22p |t =o———=o ——— FPGA GPIO6 FPGA GPIO7 NF
< CLKOn, DIFFOUT_L20n DIFFOUT R22n B2 _FT WRn 7 8 X
e F
o DIFFOUT_L21n DPCLK3, DIFFOUT_Ra0p|ioEd_FT D21 [ 1w
O CLKOp, DIFFOUT_L20p /o D13 _FPGA 12¢ scL — FPGAGPIO —L_cs7 =
L DIFFOUT_L21p F10 _FPGA GPIO6 A GND NF 100nF, 16V ‘
= DPCLK2, DIFFOUT_R30nftar—20 2100
(/)l CLK1n, DIFFOUT_L22n /o LG8 _FT TxXEn HW VER & BOM VER FPGA Power
oS DIFFOUT.L23n DIFFOUT R3lp|fcE8—FT D7 - - =
X < CLKIp, DIFFOUT_L22p © 2 DIFFOUT Ra2p [{«812 FT D8 GND
<Z( | DIFFOUT_L23p ¥ & DIFFOUT Ra1inlo£d_FT D10 VCCIP8 |c5H VDIO_LMS_FPGA
o O DPCLKO, DIFFOUT_L24n Z0 DIFFOUT Razn JeBLL_FT BEO K3
= <O e 12 FT BEL VCCIO1A VCCIO2
110 P DIFFOUT R33p|ta& 53
Q S _R33p VCCIO1B VCCIo2
DPCLK1, DIFFOUT_L24p DIFFOUT Ra4p JBL3_FT BE3 BOM VER
> 110 o PITC1 FT Rxn S HW_VER=0[0000] VCC3P3
DIFFOUT_R33n|fem———22l IC5G
PLL_L_CLKOUTn, DIFFOUT_L31n DIFFOUT Raan leAL2_FT BE2 vecios vecios ISt
DIFFOUT L32n DIFFOUT_R35p ';0 FT Dlg BOM VERO R42 —0R_ |||.GND GND BANK VCCIOS veeios [1-FLL
PLL_L_CLKOUTp, DIFFOUT_L31p DIFFOUT_R35n FT D1 SoM VERL Sy | 5 M
DIFFOUT_L32p DIFFOUT R37p|t2t2 FTRDn BOM VER? RA4 0R = J VCC3P3
- [agyalalaalalalalalalalyalalya)
oesAuIeacae S $2528882822882883 s vecros &2
10M16SAU169C8G c7
1csc VCCIO3 VCCI08 -
L5 LMS DIO2 D10 e ENEREEEREEEER vcelo3 vCcelos
DIFFOUT_B1n fi= VCC3P3A 1 vceses
- 10M16SAU169C8G_1__ C3f °C3
DIFFOUT_B2n 44 tmg B:g BL e C10_FPGA GPIO2 = K4 H7
DIFFOUT_B1p fiici= CLKS5p, DIFFOUT_T26p| et oA BP0 GND VCCAL VCC_ONE
DIFFOUT_B2p 5 IEQASAIZSCMSCLLK DIFFOUT _T27p % ég VCCA2 VCC_ONE gg
DIFFOUT B3n k2 Gs ZSCB CLKS5n, DIFFOUT T26n|k&>RESW RX V2 VCCA3 VCC_ONE
DIFFOUT _B4n 4 II;QAGADSIPI LE"\AS =< DIFFOUT _T27n % VDIO_LMS_FPGA K9 | veeas VCC_ONE —F
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