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10_L17P_T2_13}87 10_L17p_T2_33pL 10_L17P_T2_34 _ 10_L17P_T2_AD5P_35
10_L17N_T2_13}B6 10_L17N_T2_3%) I0_L17N_T2_34 SW1_VC2 10_L17N_T2_AD5N_35
l0_L18P_T2_13[ 10_L18P_T2_33) 10_L18pP_12_34P2% I0_L18P_T2_AD13P_35
10_L18N_T2_13PA% lo_L18N_T2_33L IMU_SDO l0_L18N_T2_34F2% 10_L18N_T2_AD13N_35$22
10_L19P_T3_13[R& 10_L19P_T3_33 L% 10_L19p_13_3411% 10_L19P_T3_35
10_L19N_T3_VREF_13 [T 10_L19N_T3_VREF_334% 10_L19N_T3_VREF_34 L% I0_L19N_T3_35
10_L20P_T3_13 1% 10_L20p_T3_3314% 10_L20p_13_38PL% 10_L20P_T3_AD6P_35
10_L20N_T3_13 4% FT600_RXF_N 10_L20N_T3_33¥1% 10_L20N_T3_34F& 10_L20N_T3_ADEN_35
10_L21P_T3_DQS_13 10_L21P_T3_DQs_33{4R 10_L21P_T3_DQs_34 & I0_L21P_T3_DQS_AD14P_35
10_L21N_T3_DQs_13 [\ 10_L24N_T3_DQS_33 X 10_L21N_T3_DQs_34 -k I0_L21N_T3_DQS_AD14N_35
l0_L22pP_T3_1348 10_L22pP_T3 3314 10_122p_T3_34RL% 10_L22P_T3_AD7P_35
10_L22N_T3_13 42 lo_L22N_T3_3dpLs T2 10_L22N_T3_34 4% 10_L22N_T3_AD7N_35
10_L23P_T3_13 FT600_D8 10_L23P_T3_33[5% 10_L23p_13_34RL% 10_L23P_T3_35
10_L23N_T3_13 FT600_D6 10_123N_T3_33R5  (IMu_iNT2 | 10_L23N_T3_34 10_L23N_T3_35
10_L24P_T3_13 FT600_D9 I0_Lo4p T3 3ABL4 = TP1 10_L24p_T3_34P1% 10_L24P_T3_AD15P_35
I0_L24N_T3_13 10_124N_T3_33BE5  (IMU_INTZ | 10_L24N_T3_34RL% I0_L24N_T3_AD15N_35
10_125_13 147 10_25_33%4% 10_25_34R4% 10_25_35
P4
TestPoint LEDO
5 P1
P5 R4S
) 2.49k
TestPoint P2 SAR FMCW
o Henrik Forstén
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T I 2 3 i 3 i 5 i
80 mA
[vec_ive [ c1a9 T c154 T c152 o153 L cisnlciss 1 case \MECSVS
100n 100 T~ 100n T 1000 T~ 100n T 100n T~ 100n
VCCO_3V3 GND PWR_FLAG GND
290 FB7 _BLM18SG121TN1D
Kerz020-tcleiou_Uin s oo T e
Dxp,oﬁ——{} GND - o) S 1000 PWR_FLAG
DXN_O il = Y c1z8 oD U3
VP_0 PADET BLM185G124TN1D 100n
VN_O 12 NG ;r o o NS SRS FT2232HQ
11 JTAG_TCK 2 wwey o000
TCKOE2 Jtac_TMs 2% VREGIN 22 ooo 8888 aosusofis RLOIAN22 JTAG_TCK
TMs_ofLZ——Te-ts S SS¢g ge8¢ ool R102,4"22 JTAG_TDI
Too_ofLs  JTAG. 49 18 R103,V22 JTAG_TDO
TpI_offd3  JTAG_TDI GND s :BSE; 19 RiOA&H JTAG_TMS
INIT_B_0 |14 E:; :;t VCCO_3V3 ADBUSH [2Lx
PROGRAM_B_0O g : ADBUSS%X
CFGBVS_0 VCCO_3V3 ADBUS6 [-23x
DONE_o [L2-FPGA_DONE ADBUS7 [ 24x
11
VREFP,Oj«D GND 26
VREFN_0 H2 USBD_N  R98, ,10 7 ACBUSOZ X
UsBD_P__ R99, V10 o ACBUSL S X
vCCBATT_0[e2 VCC_1v8 ] 3 M8 fpp ACBUS2[28x
vecanc oft ] . Acsusz%x
rRsvovect [Ze—Veco_3v3 ONDRge VViz— |REF CEOR 35%
RSVDVCC2[T8, RO7 s 4.7k —— ACBUSS 55X
rRsvovees [ [Vee 33 >—— AN LA RESET ACBUSE [22x
ACBUS7[34x
RSVDGNDELR
oNpanc_oftZ > onp BDBUSO ?2 PS_UARTZ_RX
BDBUS? 3% PS_UARTL_TX
BDBUS2[40x
uss2 BDBUS3[ix
TYPE—-C 24P QCHT CC1 RB6, 5.1k 43
BDBUSH [“3x
A1l 12 ce2 Ry L BDBUSS [“x
29 1 GND BDBUS7[8x
TX1- RX1- 63
24 vBus vBus 2 62]EEC 48
cct Aoy <aU> BS 22 gLk BCBUSO (18
USBD_P A6l - b B7__USBD_N o U7 . : L EEDATA BCBUSL (32
USBON A7|, " 0. BE6__USBD_P VCC_3v3 vee csp) BCBUS2 23
8 B5s  cc2 c145 CLK BCBUS3[22x
VBUS %SBM CC Y vBUs 100n I3 FTOSCL_2 Jgggy BCBUSH|[22x
VBUS _ A9ypys vus B4 2 1 57
1 B3, Vss Do BCBUSS [2/x
2L%%:xo- ™2 AEEEEEYSY R3G ¥ Vik 58
11 %) 93LC568 BCBUS6 [28x
L rx2+ X2+ e 10
AL2GND T oD fBL GND FT_05C0 3
= R92 R93 R95 CoCO J—
9 47k < 4Tk < b7k _ PWREN 2
N VCC_3V3 : : : 13 17esT SUSPEND |28x
g oo ococoocoooo
GND GND T 2898839989C
i IR ) () N ) U
GND
X2 GND
FT_0SCI ] FT_0SCO
c146 ilz MHz c147
;r 20p GND ;r 20p
SAR FMCW
GND GND Henrik Forstén
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FB11
BLM18SG121TN1D PWR_FLAG
=
vee_tova 169 _I_ c170 _1_
10u ;r 470n ;r
GND GND FB12
FB8 WR FLAG  PWR FLAG FB10 PWR_FLAG BLM18SG121TNLD 27 MA
55 MA  BIM185G121TN1D - - BLM185G121TN1D 20 MA < T
VCC_3V3A e e VCC_5V0A L 72 L ais N
= I c157 _I_c158 _I_C1591 C160 1 c162 _1 c163 = 470n 10u
;r 470n ;r 470n ;r 470n;r 470n ;r 470n ;r 10u
GND GND
GND GND GND  GND GND GND
. o U22 R115 +2 dBm
fpfd: 200 MHz max J 020 R TLVL72 200 HMC431LP4 g u24
o (N >
Q147 C178 \our\UTmUHEUHUNQLMXEAQJ 4 Y a— 20 rne $ rrouT|te VCO-OUT
49.9 100n CLK_PLL Uoscin SSEEEE cpoutfRt 220p H{NC ne it
10 6ND /0SCin* -5to #5dBmreq. | c167 c168 ;
PLL_MOD 12v00 20p ;r 47p 2:2n GND 4
PLLCE CE 4 PLL_FIN 5
GND PLLCLK CLK FNN 5 GND Skiu 6
PLL_DATA DATA T 7
R107
R106 PLLLE L 20 49.9 8
0 PLL_MUXOUT MUXout . C16p5 : GND 9
PLLTRIGL—2TRIGL o Rset P& o
PLLTRIG2 URic2 22228 GND
[CRCRCRCR 1k
BN R GND
GND
<~
GND
PLL_LNA_3V3
346
FB9 PWR FLAG 1 - 4 dBm ;r 4700
13 mA  BLM18SG121TN1D - 2100 R112 u23 use 3
oo GND
VeV /7 PL ,Lglfi\géﬁ 5o s PAT1220—C-0DB PEA3205 o Sop R106
U2 Blre2 8 2 |—22{vco_rrour >
10u  10n AN — 3RF2 g RS VCO_RFOUT
*Line c1ft
u19 -4 dBm GND GND R110 *g|Ne czr, ‘
22 »2INC o NCHx
PAT1220-C-6DB 7 — 10 dBm ) xiNC oo« 22
Veo oUT BGU7258 w|  U21 RF oLl LnaouT PLL_FIN 535 R197
= 1 — 2 § RFIN O RF_OUT|> =LNA_ D S C347 | c3us
2eND = 1 - 4 dBm 100p 100p
21GND . 9 oD
— GND CTRL PLL_LNA_CTRL oND GND
~ Gain: 11 - 15 48
GND GND
SAR FMCW
Henrik Forstén
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2 T 3 I ] I
FB13
50 mA  BLM18SGL21TN1D PWR_FLAG
VCC_3V3 e
- R fézl‘ 1 L e
;r ;r 100n ;r 100n
GND GND GND
Si5351A-B-GT _| u2s €179
CLKG_XTALP 2 o o 100n
*es g cLko 2 RIL6\p 22 | CLK_PLL o5 Mz
CLKGXTALN 3, | =
R125, » 22
cLk1 e 125, CLK_ADC > 65 MHz
4lscL cLk2 e R122\ 622 CLK_FPGA > 65 MHz
5 (=]
soA 2
9
[oe]
GND $
CLKG_XTALLP [P~ CLKG_XTALN
'U'
_1 c175 25 MH _1 c1s0
1 1
GND GND GND
SAR FMCW

Henrik Forstén
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PWR_FLAG
<>
FB16
AP2126 26 2.82 V nominal BLM18SG121TN1D 1A
LIVIN VOUT2 VREF_PA PASY VCC_5V0A |
1 c199 3| eroown Apy R127 I c200 _1_ c201 _I c203 I c205 _I c206 _L I c2o8 _I[ c210 c211 I _T c212 T c213 =
2 10k 4.7u 100n 100n 100n 100n €207 10u 10u 10u 100u 100u
GND
R128 in
52k 6np GND GND GND GND R131 GND GND GND  GND GND
10
R129
12k
GND
VREF_PA R198
i 49.9
GND Coupler —20 dB, —30 dB :
SES004L w Sﬁ:gm pr] u27 DELINlf’cmﬂm—zo Isolated |2 GND
SRS RVRERY QRF QRF
VCO_RFOUT 3IRFIN € O O O O ORF_OUTHES L input birect|2—{PA_OUT
C222°n2 R511300 Slsp1 peT(.2 3] coupled—20  Isolated |+
Zsp2 NU Hix e R135
coocoococoocoaoco 49.9
222222222
! o~
4oy 220p EERHEENN 47k GND
v ) oND GND
GND Alternative part: SES003L1-R
Gain: 32 dB us3
Pout —1dB: 34 dBm
( MIXER_LO}2 - L
M
FB35
PWRFLAG BLM18SG121TN1D 2 mA
GND
I c327 ] 1 c343] C342 VEC_3V3A
€214 R190 us4 470n 4700 10u  U56
20p 22 LTC5532ES ADC1015021
DET_IN | 1 6 1 4
|—l\/\, RFIN _vCC GND GND eND—[VA  SCLK DET_SCLK
! 31vos vouT}2 TETR ST 31N [ DET_CS | ]
21GND VM Lok o § GND  SDATA{>—[DET_SDATA
i GND SAR FMCW
Henrik Forstén
< RL9Z (o
oND 10k GND Sheet: /PA/
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1 T 2 T 3 [ T 5
Gain: 11 — 16 dB FB22
IP1dB: -4 dBm FeL7 PWR_FLAG PWR_FLAG BLM18SG121TNAD 13 mA
NF: 1.6 dB 13 mA  BLM1B8SG121TNAD
VCC_3V3A , 1 G {VCC_3V3A]
C221C224 Ton 10
;r 10u 10n ;r ;r n u ;r
5 c218 GND GND
GND GND
CONSMAN?OM oRF 2101" BGUT258 o] U290 . ORF |\ RFBGU7258 o U33 ORF
[ 1| 2REIN g RF_OUT 2{RF_IN o RF_OUT LNA_OUT
N oD S {GND >
—GND 2R ~ GND ORF 3.3V 10
GND cTRLME LNA_CTRL1 | GND cTRLHE LNA_CTRL2
GND
<~ <~
GND
VCC_3V3 : ; 7
suascini | ) B2 |
B3 o4 = 4], BMO4B—SRSS—TB(LF)(SN)
Po
GND
GND
u28
216 €227 8
MASW-007588
orr 207 opr 20p  CONSMA003.062
PA_OUT '—uwc RF1 2 I} 175
oR Llver RF2 N
SWLVCL >4 ve2 o
o000 000 <
SW1_VC2 2222222¢%
BN E R
c228 J9
GND 20p CONSMA003.062
1
c217 |} o SAR FMCW
Rgg Rgs ~ Henrik Forstén
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80 mA

3 mA
[vcc.1ve Coun 1 Y coay 1 cons 1 cone <VEC3VO0A]
10u i i 470n I 470n I 470n
GND  GND GND GND
u3s
SIolN] Lre222s
[FVOUT N Lane 888  nep
IF_VOUT_P 21pN- B NC 1

D0 ADC_DO

CLK_ADC 9l ek D1 12 ADC_D1

ADC_SHDN £ sHoN D2 17 ADC_D2

Coun 2.20[ADCOE 3 03 f-l—Abc 03

D4 ADC_D4

eno ¢ HFratos I zg: D5 ;g ADC_D5

220 1000 sl b6 P2—Abc 06

GND QE;T' |——-'._—-'._—{2 ; REFL 07E ADC_D7

! ADC_MODE 29| DBPg—|ADC.DS

R144 23 MoE psP3—Tabc b9
[vec_3voa J\/\r SENSE D10 by ADC_D10
34 o229 o1t ADC_D1

ADC_VCM VCM z g a oF 8 ADC OF

© [=12]
C246 0
2.2u
R142 GND

0 ADC_MODE GND

R143
DNP

GND

SAR FMCW
Henrik Forstén

Sheet: /ADC/
File: adc.kicad_sch

Title: ADC

Size: Ab [ Date: 2024-05-25

Rev:

KiCad E.D.A. 8.0.8

Id: 12/20

G I




FB24 u36 €254
1 ) BLM18SG121TN1D PWR_FLAG TPS62932 100n
Conn_01x02_Pin
L : v st L7
2 _1_c250 I c251 _I_c252 R51 2 5 10u
10u 10u 10u 100k 7]EN SWre

L

;r ;r ;r s - R145 1256 1 c257 1 cosal cose U2V

RT GND
100k 10u 10u 10u 10u
GND GND GND 1 c255 ;r ;r ;r ;r

GND 05 C253 199 = 10 R146
13 100n P 20k GND GND GND GND

SMBJ2BA-13-F cOnn,ouoiz,Pm R200

2 GND GND 20k

GND

R147
GND 10k

GND

Short to disable output

SAR FMCW
Henrik Forstén
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p) T 3 T 5 T 5
FB25
200 mA BLM18SG124TN1D PWR_FLAG
<>
VCC_5V0A , '
C264
;r 100u
GND
1 265 1 c266 ] 1 269
- 60 ;r 100n ;r 100n ;r 100n
10p €270 c12
5400BL15B950 | GND GND GND 100n 100n
MIXER_LO I ADL5801 [T U39 Tk“s
c261 obw L0
Jo & ysET GND GND
= 10p TEE L c2e8 X R149 R151
(&)

GND
u3s
5400BL15B050
1 3

4

GND

4 3
N H'—‘ o{Lorp
1

C262
10p

MIXER_ENBL 9 ENBL

LOIN
8 RFIP IFop 22 &N
RFIN IFoN[&L

peToftL ;r £00n h

R150 i
ik 49.9

49.9

MIXER_IF_P
MIXER_IF_N

(=]
2
(&)
cizoss - 1 c2e67
P 10p
GND ND
T VCC_3V3 ]
;r 470n
GND us7 R193
0 TMP102AIDRL 4.7k
soa £ ALerTPE TEMP_ALERT
scL
41ADD0
o
2
o
i SAR FMCW

)
z
o

Henrik Forstén
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80 mA 120 mA
e oo o3 o Yo Loy veews]
i 4.7u i 100n i 1000 -vl- 1000 i 1000 i 4.7u
GND GND GND GND GND GND
3 E hay 3 2 alz|s ur
VOOV VaTgagaogaaga
¢og882388
EMMC_DATO 23 0aT0 VDI -
EMMC_DATL DATL L
EMMC_DAT2 ASIpAT2 vss 8 i 7
EMMC_DAT3 :g DAT3 vss 25
EMMC_DAT4 23 oars vss A GND
EMMC_DAT5 DATS vSs
EMMC_DAT6 :2 DATE vssfe
EMMC_DAT/ DAT7 vss |<1
EMMC_CMD>—— = ng cMD ﬁgN
MM K CLK
[ lErEAMCEEg'T-N W sg RSTN ﬁg ':»
EMMC_DS} ) DS veslP
VSF
R153 Evsr RFU %
10k EL0vsk RFU[E
Q152 EL0yse RFU S8
G10ycp rFU K%
10k GND & VSF
ELbysr
GND 16

FEMDMW032G—-88A19

SAR FMCW
Henrik Forstén
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FB26
40 mA BLM18SG121TN1D PWR_FLAG
VCC_3V3A I coss _T c285 _1 cos6
;r 470n ;r 470n ;r 100u
GND GND GND
R168 .
1.6k R170 ADA4939-1 o[~ o|w| U41
c278 L8 R39 10k LYYy
1.5n 560n 200 12 + + + + R171
MIXER_IF_P | A0 — 1 sze 10 o
_L €280 _L 281 214N +OUuTh Al
€279 1000 19 100, R40 37 —out
1.5n P P 200 4 vacm}2 ADC_VCM
l 560n R169 +FB C287
(=]
MIXER_IF_N | ; A s 999008 ;r 470n
%
BIEIEIE
R GND
~
GND
SAR FMCW

Henrik Forstén
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[ 2 [ 3 I G I 5 T
110
) PWR_FLAG
5.36 V nominal =
750 mA L JLv62130 us6, 2:2u < 5 L
Y .
VINA 1 c294 | €299 11 AVIN W 2 _1 c310 _[_ c314 ] c318 _|_ C321
10u 10u PVIN sw R186 10 10 10 10
TTe H T T g
13 14 R187
GND GND EN VS; 5 10k  GND GND GND GND
915S/TR & o o o FSWH R188
L ¢300 8IpeF 355 polt PGSV pp ] 10k
10n L2da R182 V' V4. 7k
T
ND GND
FB29 Usy
BLM18SG121TN1D PWR_FLAG TPS7A7001 . 1.5 A
5.04 V nominal :
5.4V 3 SN ouTe VCC_5V0A
1 c293 _I_c301 FIPN R179 I c304 _I_ €306 __ ¢309 _L_ ¢313 __ 317 __ C325 ~
;r 10u ;r 10u 1xe FBIL 300k ;ri[)u ;r 10u ;r 10u ;r 10u ;r 10u ;r 100u
41NC GND 8 Q180
GND GND 5Inc ePAD 2 33 GND GND GND GND GND GND
<~
GND ND GND
3.63 V nominal PWR_FLAG
1 JLY62130 uss, S 3y
A~ .
VINA 1 c291 _I_C296 11] AVIN W 2 R183 _]_ 308 _|_ €312 C315 _|_ C319
10u 10u PVIN Sw 33k 10 10 10 10
IR el
13 14 R184
GND GND EN VSZ 5 2.49k GND GND GND GND
9 7
ﬁSS/TR cgo2o2 FSW 4 PC3V7 R185
< Z .
€297 DEF EEO PG AT 10k
;r 10n
GND
GND
FB27 uLs
PWR_FLAG TPS7A2033PDBVR 1 V drop = 37 C Tja @ 200 mA
BLM18SG121TN1D - 0.3 V drap = 11 C Tja @ 200 mA
36V 10 150 mA
' > [vecsvaas
L ces L3y 0Nl 1307 1 c311 1 cate LUCCSVIA
47u 2 NC —x
J—GND ;r 10u ;r 10u ;r 100u
GND GND FB30 us7 FB18
GND GND GND BLM1BSG121TN1p  PWR-FLAG LP5907MFX-3.0 BLM1BSC121TNLD  WR-FLAG
<> 1 5 <>
[vec_3v3) IN  ouT
= 70
st [ o =
10u ;r = 10u ;r ;r ;r
(%)
u7 FZL GND GND
FB28 GND GND
BLM18SG121TNID  PWR-FLAG LP2985A—10DBVR o
To 1 5
VINA > VIN vout VCC_10VA »
c295 | T—;ON/W . szozu L
10u ;r GND BYPASSI——) (4, ;r
10n
GND I GND SAR FMCW
GND ND Henrik Forstén
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FB31
1 mA BLM18SGI21TNLD PWR_FLAG
<>
VCC_1V8 y—// =5 oo VCC 33 |
i 470n 470n
s
GND Lsmepso NP
ellifel
2{spo/sa0 2.3
SDX S 0CS_AUX ﬁz
GND scx SDO_AUX 14
LscL INTLS
SDA o INT2
cs ==
VO
o~
GND
SAR FMCW
Henrik Forstén
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I 2 I 3 I [ I 5
VCC_3V3 TR
;r 470n ;r i70n
GND GND GND oND
u49 Ust
SNZ“LﬁiisﬁiiDgK S SN74LVC1G125DCK
UART_TX = UART_RX_C 2 > 4
- UART_RX »
g
M
GND oND
VCC_3V3 =5
;r 470n
GND
GND
o GND
- uso Us2
) § SNZ“LKSSSﬁifZCK SN74LVC1G125DCK
[GPs_Tx A -7 GPS_RX_C 2
2
(L)
M
v
GND oND
FB14
BLM18SG121TN1D
VCC_3V3 ; 19 VCC_5V0A L9
= UART_TX_C 2], = _[_ 88 GPs_Tx C 2|5
BLM18SG121TN1D 337 UART 315 CN2 10u  GPS_RX_C 303 CN3
FB32 o0 41, BMO4B—SRSS—TB(LF)(SN) 4], BMO4B-SRSS—TB(LF)(SN)
Po VCC_3V3 Xi GND Po
GND
GND GND
SAR FMCW
Henrik Forstén
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1 i 2 T 3 T 3 i 5 i
USB1
TYPE—C 24P QCHT
A1l 12
oNp, =21 6N GND GND
DA a0y, I YTk
100 MHz requires 2.5 V or 3.3 V VCCIO AN ASlpyq_ Rx1-BL0  RXLN
VBUS Al By vBUS
cct as 2Y® VBUS@ c188
185 mA 10 mA DP__ A6 gil SBDUE B/ DM 470n
DM A7l B DP
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