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Errata:

— U15 (FPGA PS reset IC) needs pull-up to output or changed to
version that isn't open collector output.

— Needs IF amplifier or more gain at RF. Not enough RX gain.

— Pulldown resistor needed on CLKG_PDN (in place of C204) to
keep the clock generator off when FPGA is not programmed.

— PA isolation from RX should be better or PA switching should be
quicker to reduce the noise leaking from TX to RX.
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#2ps ppr_Das N3 502 - o-DDR-DQ22.502 R upM {23
a PS_DDR_DQ23_502 5 oM
N PS_DDR_CKP_502 Ps,DDR,DQzu,sozU - =
PS_DDR_CKN_502 PS_DDR_DQ25_502 L2 upQs
L7 PS_DDR_DQ26_50244 3|3 UDQS#
DOR3.BAO Lp| | >-DDR-BAO_S502 PS_DDR_DQ27_502 2 k3| Ve F3
DDR3_BA1L g PS-DDR_BAL 502 Pe DDR D28 502 M 5 CASH# LDQS
DDR3_BA2 PS_DDR_BA2_502 PS_DDR.0Q29.502 Y RASH# LDQS#
DDR3_DMO|—2H PS_DDR_DMO_502 PS_DDR_DQ30_502 K9 e ooT
H3ps ppR_DM1_502 PS_DDR_DQ31_502 [" R77 82 IZ K sqlL8
7 PS_DDR_DM2_
Bdoo lonoms s0y  PS-00RVRRso2BT—[ Y N - o e[
e T PS_DDR_VRN_502 LA\ —<DDR3VEC ] NelLe R79
DDR3_CS# 4 PS-DDR_CS_B_502 = 2t e oMz 240
DDR3_WES P3| PS_DDR_WE_B_502 R8O >L9 NC nuuunuuuuunnnmn 2333323333
DDR3_CAS# PS_DDR_CAS_B_502 4.7k AOAAARRAARAEAL LARAG00A0a
DDR3_RASH sg PS_DDR_RAS_B_502 U\>n>H>w>N> >>>>>> > >>>>>>>> >
DDR3_CKE 55| PS-DDR_CKE_502 o 5 oD
DDR3_ODT 3| PS-DDR_0DT_502 il
DDR3_RESET# PS_DDR_DRST_B_502
GND
R82
100
DDR3_AQ Re “9'3 DDR3_VTT | [ DDR3_CK_P J\/\’T
DDR3_AL 5 [DDR3_CK_N
DDR3_A2 5 9
DDR3_A3 5 9
DDR3_AL 9 9
DDR3_AS 5 9
DDR3_A6 5 9
DDR3_A7 5 9
DDR3_A8 5 9
DDR3_A9 9 9
DDR3_A10 9 9
DDR3_A11 5
gggjg '3 6 GHz pulse radar
DDR3_A14 . Henrik Forstén
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ADC swapped: AO, A2, A4, A6, A8, A10, DBO, DB2, DB4, DB6
DAC swapped: 0, 1, 10, 13, SYNC

J6
Header_02x04

ADC CMOS pins 1.8 V but compatible with 2.5/3.3 V

NC in 7010
18V 33V 25V 25V
XC72020-1CLG484I u78 XC72020-1CLG484I U7 XC72020-1CLG484I  U7C XC72020-1CLG484I  U7D
BANKLS 10 0_13[R% BANK3S 53949 R76AA O M cTRiz BANK3% 10_o_34H1% BANK3S 10_0_35H1%
10_L1P_To_13}L% 10_L1p_T0_33 21 R106y,'0 10_L1p_To_34{1X 10_L1P_TO_ADOP_35 {5 [DAC_DATALLP
10_LAN_To_13 [V 10_L1N_TO 33§21 R107y, 0 10_L1N_To_34FL% 10_LAN_TO_ADON_35FL8  TDAC_DATAZLN
10_L2P_T0_13 [X& 10_L2P_T0_33}22 RL08NO  IACTRES 10_L2pP_To_34{1& 10_L2P_TO_ADBP_35$L0  IDAC DATAIZN
10_L2N_To_13 & 10_L2N_To 33422 RLOGAO0  Ioiacreit 10_L2N_To_34{Lk 10_L2N_To_AD8N_35P17 TDAC_DATAL3_P
10_L3P_T0_DQS_134Lk 10_L3P_T0_Das 33122 R83ANO  Tewover I0_L3P_T0_DQS_PUDC_B_34 10_L3P_T0_DQS_AD1P_35FL2 [DAC DATAL2_P
10_L3P_T0_DQS_13YL2 10_L3N_T0_DQs_3342 AL Towaves 10_L3N_T0_DQS_34 10_L3N_T0_DQs_ADAN_35822  TDAC_DATAZZN
10_L4P_To_13}1% 10_L4P_T0_33¥2 10_L4P_TO_34 10_L4P_T0_35815DAC_DATAZN
10_L4N_To_13%1% 10_L4N_T0_33 10_L4N_TO_34 10_L4N_To_35$10TDAC_DATAL P
10_L5P_T0_13¥4% 10_L5P_T0_33 I0_L5P_T0_34 10_L5P_To_AD9P_35F28 TpAc_DATAS_P
10_L5N_TO_1 34k 10_L5N_TO_33 I0_L5N_TO_34 10_L5N_TO_ADIN_35 E8TDAC_DATAS_N
10_L6P_T0_13%4% I0_L6P_T0_33 I0_L6P_T0_34 10_L6P_T0_35%27 [ DAC_DATA2_P
10_L6N_TO_VREF_13 4% 10_L6N_TO_VREF_33YL2TCIKG_SI_MODEL 10_L6N_TO_VREF_34 10_L6N_TO_VREF_35 27— DAC_DATA2_N
10_L7P_T1_13P3¢ 10_L7P_T1_33¥22_TCIKG_REFSEL I0_L7P_T1_34 10_L7P_T1_AD2P_35 L3 TDAC_DATALON
10_L7N_T1_1 B3¢ 10_L7N_T1_33¥B22_TCIKG_RESETN I0_L7N_T1_34 10_L7N_T1_AD2N_35812_TpAC DATALO_P
lo_Lep_T1_13p83 10_Lep_T1_33B2L_ICcikc_poN I0_LBP_T1_34 10_L8P_T1_AD10P_35$18 IDAC_DATAB_P
\o,Liji,d‘% 10_L8N_T1_338 CLKG_SYNCN I0_LBN_T1_34 10_LBN_T1_AD10N_3582/—DAC_DATAB_N
10_L9P_T1_DQS_13 P 10_L9P_T1_DQS_33 CLKG_STATUSO 10_L9P_T1_DQS_34 10_L9P_T1_DQS_AD3P_35/8 DAC_DATAQ_P
I0_L9N_T1_DQs_13B% I0_LIN_T1_DQS_33 I0_LIN_T1_DQS_34 10_LON_T1_DQS_AD3N_35%/—TDAC_DATAG_N
10_L10P_T1 1312k 10_L10pP_T1_33L9 PLL_RAMPCLK 10_L10P_T1_34 10_L10P_T1_AD11P_3508 DAC DATA7 P
10_L1ON_T1_13[+% 10_L10N_T1_33) PLL_RAMPDIR I0_L10N_T1_34 10_L10N_T1_AD11N_35#-2—TDAC_DATAZN
10_L11P_T1_SRCC_134A% 10_L11P_T1_SRCC_33122 I0_L11P_T1_SRCC_34 10_L11P_T1_SRCC_35F/—TDAC_DATACLK_P
I0_L11N_T1_SRCC_134A 10_L11N_T1_SRCC_33PH0 10_L11N_T1_SRCC_34K2 10_L14N_T1_SRcc_35FL8 —[DAC_DATACLK_N
10_L12P_T1_MRCC_13 [\ 10_L12P_T1_MRCC_33[L8 10_L12P_T1_MRCC_34 10_L12P_T1_MRCC_35P18
10_L12N_T1_MRCC_13 [ P35 TestPol I0_L12N_T1_MRCC_33}Ah8 10_L12N_T1_MRCC_34 10_L12N_T1_MRCC_35FL3
10_L13P_T1_MRCC_13[f6 o TP3 TestPoint 10_L13P_T2_MRCC_331LL 10_L13P_T2_MRCC_34 10_L13P_T2_MRCC_35PL2
I0_L13N_T1_MRCC_13 % 10_L13N_T2_MRCC_33118 10_L13N_T2_MRCC_34 I0_L13N_T2_MRCC_35
10_L14P_T2_SRCC_134 10_L14P_T2_SRCC_3342R 10_L14P_T2_SRCC_34 10_L14P_T2_AD4P_SRCC_35P2%
10_L14N_T2_SRCC_134A% 10_L14N_T2_SRCC_3312& 10_LL4N_T2_SRCC_34 10_L14N_T2_AD4N_SRCC_35§2%
10_115P_T2_Das_13}8% 10_L15P_T2_DQs_331AR 10_L15P_T2_DQS_34 10_L15P_T2_DQS_AD12P_35}2L [DAC_RESETB
10_L15N_T2_Das_13#8% . 10_L15N_T2_DQs_331E 10_L15N_T2_DQS_34 10_L15N_T2_DQS_AD12N_35822—[DAC_SDENB
l0_L16P_T2 13485 o TP2 TestPoint 10_L16P_T2_33}L7 PLLCE 10_L16P_T2_34 10_t16P_12_35P22DAC SLEEP
I0_L16N T2 13484 o TP1 TestPoint 10_L16N_T2_33YLL PLL_SCK I0_L16N_T2_34 10_L16N_T2_35§22
10_L17P_T2_13#B% 10_L17p_T2_33RL7 PLL_SDI 10_L17P_T2_34 10_L17P_T2_AD5P_35F2L
10_L17N_T2_1318% 10_L17N_T2_35BL7 PLLCSB I0_L17N_T2_34 10_L17N_T2_AD5N_35
10_118P_T2_13 1% 10_L18p_T2_33ALE PLL_MUXOUT ] 10_L48P_T2_34 10_L18P_T2_AD13P_35
10_L18N_T2_13}A% 10_L18N_T2_332L0 PLL_SYNC I0_L18N_T2_34 10_L18N_T2_AD13N_35
10_L19P_T3_13[R& 10_L19P_T3_33[1% LEDO 10_L19P_T3_34 10_L19P_T3_35ML%
10_L19N_T3_VREF_13 [B¢ 10_LLON_T3_VREF_33 L R186 10_LLON_T3_VREF_34 10_L19N_T3_35012R
10_L20P_T3_13 1% l0_L20p_T3 3345 EXTi 1 2.49K 10_L20P_T3_34FL 10_L20P_T3_AD6P_35PL%
10_L20N_T3_13 % 10_L20N_T3 33443 EXTL3 10_L20N_T3_34 10_L20N_T3_AD6N_35 1%
10_121P_T3_DQS_13 [ 10_L21P_T3_DQ5_33 05 10_L21P_T3_DQS_34 10_L21P_T3_DQS_AD14P_35FL2 —[DAC_DATAG_P
10_L24N_T3_Das_13 V% 10_L21N_T3_Das_33[% N 10_L21N_T3_DQS_34 10_L24N_T3_DQ5_AD14N_35F20—TDAC DATAG_N
10_L22p_T3_13 4% 10_L22P_T3_33[L% 10_L22P_T3_34 ADC_CTRL2 10_122P_T3_AD7P_35$20DAC_DATA3_P
10_L22N_T3_13 M 10_L22N_T3_33Ats  EXTLS GND 10_L22N_T3_34 42— [ADC_CTRL3 10_L22N_T3_AD7N_35#2L T DAC_DATAZ_N
10_L23P_T3_13 YA 10_123p_T3 3343 EXT12 10_L23p_13_34R18  TApc_seN 10_123P_13_35§2L—{DAC_DATAL P
10_L23N_T3_13 P I0_L23N_T3_3pL3  EXTL b 10_L23N_T3_34 48— TADC_RESET 10_123N_13_35§22—{DAC_DATAL_N
10_L24P_T3_13M& l0_L24p_T3 34BL4s  EXTL 6 10_L24p_T3_34P1% 10_L24P_T3_AD15P_35 122 [DAC_DATAON
10_L24N_T3_13 3¢ 10_L24N_T3_33EL> [MIXER_ENBL Y 10_L24N_T3_34RL 10_L24N_T3_AD15N_35822—DAC_DATAO_P
1o_L25_13 1% 10_25_33%48% 10_25_34§1% 10_25_35 {18

\ /
% EXTL1 EXT12 1 334 \VCCO3V3
EXT1_3 EXT1_4 100n 6 GHz pulse radar
GND EXTL5 7, \ EXT1_6 Henrik Forstén
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1 | 2 3 [ 4 | 5 |
DNP capacitors for improved common mode filtering. PWR_FLAG
Differential capacitor value needs to be adjusted if populated. FB7 PWR_FLAG FB8
190 mA BLM18SG121TN1D - BLM18SGL21TNAD 160 mA
VeC 1VoA ' ADC_AVDD ADC_DRVDD Vee1ve
) ) L c155 c156 c157_L c158 1 c159 c160_l_ c16 cr62
Optional sampling glitch filtering. l 10u $ 100n $ 100n$ 100n$ 100n $ 100n$ 100n$ 10u
INA_P
RI12 GND GND GND GND GND GND GND GND
IFQ_P
100
€169
3.3p >
IFQN R114 ADS4229  9lQM ﬂE U20
100 INAN INAP__ 29\p 4 888838  cLKouTPRPL—{ADC_CLKOUTP
INAN 30 Zz2z2222 56
AR S0NM_a Tz CLKOUTM 22— ADC_CLKOUT_N
INBP 19\ o DAOP =—ADC_DAO_P
INB_N 20| INMia DAOM 5 ADC_DAO_N
oD ADCVCM 27 DA2P 2—ADC_DA2_P
—==—=—"22VCM VCM: 0.95 V DA2M 7 ADC_DA2_N
DA4P ADC_DA4_P
e DALM "i’ ADC_DA4_N
w16 2 N DAGP 2 ~—ADC_DA6_P
[ADC_RESET R WV55 13 RESET DAGM 2=~ ADC_DA6_N
[ADC_SCLK R13VWV55 14l SCLK DABP 22— ADC_DAB_P
c171 [ADC_SDATA R122VV55 4] SDATA DABM 22— ADC_DAB_N
100 INBLP ADC_SDOUT}— 5V 55— sbout DAL0P [2/——ADC_DALO_P
n 113 150n Ts [ADC_SEN AN SEN DALOM 22— ADC_DALO_N
100 e RIS R\ 2 35 crput DBOP 25— ADC_DBO_P
R128,Y,\V22 36 DBOM ADC_DBO_N
100n c349 ADC_CTRL2 CTRL2 3
R129,Y,\V22 37 DB2P ADC_DB2_P
3-3p ADC_CTRL3 )—===\\r= CTRLS 0824 2—TADC_DB2_N
116 150n fé(2)2|NB . CMOS inputs 1.8 V nominal, 3.3 V tolerant 38 NC DBLP “’;: ADC_DB4_P
= SANe DBA4M [=——{ADC_DBAN
2UNe DB6P ADC_DB6_P.
A ne DB6M [2—JADC_DB6N
28Ne DBBP 2 ADC_DBB.P
NS 2 ne oo ossmM{&—TADC DBEN
I 2222222255 oeiopfl—{apcoB10 P
LlUne 9222299228 % peioM2—adc DBLON
~[ oo A F[r~] o] - o] o 10|
GND
6 GHz pulse radar
Henrik Forstén
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1 I 2 I 3 I [ [
FBY FB10
300 mA BLM18SG121TN1D PWR_FLAG BLM18SG121TNLD PWR_FLAG
VCC_3V3A VEC_CLKG D < VDD_PLLA
L iéZQ_L igii 1 1ol cimt | caeo | cis3_| ciss_| ciph cise L c187_L cies 1 cipo I c1e0 L crot
;r ;r ;r moﬂ;r moﬂ;r moﬂ;r mOn;r 100n;r 10@ 100n;r 100n;r 100n ;r 10u ;r 100n ;r 100n
GND - GND GND GND GND GND GND GND  GND GND GND GND GND GND
FB11
PWR_FLAG
BLM18SG121TN1D - VDD_PLL_A
VEeo_3v3 1 c192 1 c193 C194
10u 100n 10u 4,5,6,7: Fractional divider (LVDS, CMOS support)
;r ;r ;r 0,1,2,3: Integer divider (LVPECL, LVDS support)
VCC_CLKG
o qu 5 R142  GND GND GND
€343} 00 4.7k I I S e S R NN B R R R E
1 8 QLIS gsVerd4490a 14  PLLN €199 100n
N\ R140 9 gg:’ggz 282 ddddddadaa = :g’: 15 PLLP  C200))100n |F——{cicPin LVDS, 250 MHz
4.7k X PRI 3777122224488 o[tz abcp 1Ic197 ) 100
. o] >S>55> o w | n
CLKGXTALP  41lcic pppp S12288 25S% vip 19811100 I LVPECL, 250 MHz
CLKG_XTALN _12[2-~~ adsggs > > vi n[L6__ADCN 1. L00n
GND ELKGXTALN 125ec rern 28 -0 DpAc_p 111951 100n
GND > Y2_P C19611100 ﬂi LVPECL, 500 MHz
CLKG_REFSEL REF_SEL Y2_N ;é EGCG;«NP & Hé}ﬁgl T
Y3_p ]
[CLKG_SI_MODEO 1 1}7 SI_MODEO 45 N[22 ALIGN.N_ C366 110001 g:g—:ﬂ::—: LVPECL
[CLKG_SI_MODE1 /1SIMODE1 vopls, 1 =ALIGN_
R131 R132 CLKG_SDI 215DI/SDA/PINL vonRs
4.7k 4.7k SDO/ADO,/PIN2 - 128 R130, 22 >
CLKG_5CS ;‘ SCS/AD1/PIN3 :2*:& W CLK_FPGA CMos
CLKG_SCL SCL/PING - 33 R157, 22
GND GND Y6_p N
CLKG_RESETN Z;‘ RESETN/PWR e B3 W CLK_FPGA2 CMos
R133 €201 [CLKG_SYNCN SYNCN - 135" FPGA_DC_P €202 100n
Y7_P =i [CLK_FPGA DAC_P »
4.7k 10n [CLKG_PDN )4 25| PON ¢ 36 FPGA_DAC 8203 111000 | SATPCADACFL  LVDS, 500 MHz
CLKG STATUSQ}— 2/ STATUSO - Tl 1 —FPGA_DAC_
CLKG_STATUSA 2 STATUS1 /PINO g ELF ‘ Q134
GND =
c204 i 510
1on oD 205 206
100p 22n

GND

o

CLKG, ETAL,P 1 CLKG_XTAL_N
c207 D 25 MH C208
20p z 20p 6 GHz pulse radar
o ;r Henrik Forstén
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FB12
60 ma BLM185G121TN1D & WR-FLAG GND

[VCC_3V3A) s
60 mA BLMlBglzll:;HNll) P\'”ULACI igto IOUTAN 5 : m" R 120 1500 12p R159, , 0
[vec_vaa Feth PWR_FLAG JLJ\:DDMG e i 49.9 l o $ 22p
BLM18SGL24TN1D | " "= 214 GND

C343
3.3p
L22 150n

VDDA33
< CLKVDD18 10u
_I c218 1 c219 $ L €216

10p
3 c217 GND GND
10u 100n 100p 100n 100n |0UTA_P 121 150n
$ $ GND R137 ‘ 320
GND GND

€222 _1_ 223 JGND 49.9 $22"

GND GND 1 mA
100n 100n
FB15 $ $ GND GND GND .
130 mA BLM18SG124TN1D PURFLAG GND GND L cox 123 150n 124 150n
/7 < DIGVDD18 $ 100n 0UTBP
€226 1 227 1228 1 €229 R139 230
$ 10u $ 100n $ 100n $ 100n oD i 49.9 l 31 $ 22p
10p ;335; 3.3p
GND GND GND GND DAC3174 o r‘:" R lﬁ 8’;‘% 3 é‘l? U22 GND oUTEN T 125 150n GND 126 150n
DAC_DATAO_P > DATAOP BRZS2TBMHNE  outan2 R141 - ‘ €233
DACDATAONS—paTAON = 0883353333  joumart— 49.9 22p
| _| >SS>S>So0o0o0o0a-—
DAC_DATAL_P ;; DATALP g5cS5555 $
DAC_DATALN DATALN o 53
DAC_DATA2_P ;2 DATA2P :83132 54 GND GND GND
DAC_DATA2_N DATA2N Recommended: 960 ohm
DAC_DATA3_P ;i DATA3P sincy B7 Actual: 956 ohm
DAC_DATAS N p—= | DATASN fad
DAC_DATAL_P o R 1 c235 R143 & R144
DAC_DATA4_N 29 DATA4N ALARM 47 $ 100n 1k 22k
DAC_DATA5_P DATASP 48
DAC_DATAS_N 90| DATASN TXENABLE [
DAC_DATAG P 26| D ATAGP SLEEP GND GND GND
DAC_DATA6_N o——22{ DATA6N RESETB
DAC_DATAZ_P »—22| DATATP
DAC_DATAT_N o——23{ DATA7N Ne P
DAC_DATAB_P »——9| pATABP Ne P&
DAC_DATAB_N i’g DATABN NC 2&
DAC_DATA_P DATASP Ne B3
DAC_DATAS_N o——=8 DATAGN
DAC_DATAL0_P 12 DATALOP coens
DAC_DATALO_N p—— 51 DATALON e
DAC_DATALL_P p——13 DATAL1P o
DAC_DATALL_N p——1| DATALLN o
DAC_DATAL2_P DATAL2P
DAC_DATAL2_N >——2 DATA12N
DAC_DATAL3_P 9 DATALIP
DAC_DATAL3_N >—=0 DATA13N
| DAC_DATACLK_P gg DATACLKP/DB_CLKP
T K DATACLKN/DB_CLKP
[ DAC_ALIGN_P I % R189 L LoAC DATACLKN 41 ALIGNP /
[DAC_ALIGN_N 12100 SIALIGNN
[DAC_SYNC_P 61SYNCP/DA_CLKP
[DAC_SYNC_N 71 SYNCN/DA_CLKN
* R190 ; DACCLKP -
100 DACCLKN EPAD g,
GND

6 GHz pulse radar
Henrik Forstén
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Phase margin: 64 deg

] [
FB16
BLM185G121TN{DY R-FLAC
VCC_PLL_BUF
236
80 mA ;r 10u
VCC_3V3A )
€237 GND
FB17
;r 10u BLM185G1 21 TNAR-FLAC
VCC_PLL
GND 238
;r 10u
GND
VCC_PLL VCC_PLL_BUF
_[ 2391 couq T c241 1 c242] C243 1 cousu
;r 100n;r 100n;r 100n;r 100n;r 100n ;r 100n
GND GND GND GND GND GND
LMX2572 ~Nolalelsg u23 oF
CLK_PLLP 8loscinp 2533583 RFoutam £2_MO0-1 €252 | A% f oRF{LO_MOD N
CLK_PLLN 910scCinM s9=%71y RFoutAP 23 sl LO_MOD_P
£>T09oy G2a6iIt00p ORF
= 19 DEMOD_P C247)1 100p
1 RFoutBP 1
CE 18 DEMQOD_N C248 1 100p
scK RFoutBM 11
soI CPout 2 Sfl?'fg
csB Vtune P2
PLL_MUXOUT MUXout Vbiasveo |2
Vbiasvc02 BL
PLL_SYNC 51syNe VbiasVARAC B3
29
PLL_RAMPCLK ;g RampClk V(f(:/fsgé ke
PLL_RAMPDIR RampDir
10
a VregIN
28 cocoococoocooaoaaaoag 38
SysRefReq Z =z =z=z=z=z====za VregVCO
QUOUUVUVVVUOVUOVUOVLUOW
RISl EIEEIER
AEBENREREEE c2491 c250 €25 €252 €25
10n 4.7u 10u 10u 10u
<~
GND
GND GND GND GND GND GND GND G
R145
Loop filter: 499
\Fcpp[?:ﬁlgg Mz CPOUT VTUNE
BW: OF RHe ! o5l cos7 YV 258
Phase margin: 68 deg ;r 2.2n 100n ;r 2.2n
Icp: 3.75 mA R146
BW: 60 kHz GND 100 GND

GND

o

6 GHz pulse radar
Henrik Forstén
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I 2 I 3 I 4 I
FB18
BLM18SG124TN1D PWR_FLAG
2vscoc ECOA ¥ DEMOD_5V
= I c361 _1_c259 I c260 _I_c261 I c262
;r 100u ;r 10u ;r 100n ;r 100n ;r 100n
GND GND GND GND GND
u24
5400BL15B050 RF RF  ADL5380 oM F
INAOUT 3 TR 2632000 T =l
RF RF 24 RFIN S99
TR 264 112000 TF 22 >>>
o 11 RFIP
R147
5 4 [Lo_bEmMoD_P 190 LoIP ;2
~ [ Lo_DEMOD_N LOIN
MIXER_ENBL
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