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Receive and Transmit
SENSE Technology
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(i) Aot GHEFANM Y FHLE EE F4S 33 HAHA SNR 34

ole)e] 714& AHg3tot RX SENSE RF 2dg AdshA gtk

(i) 92 ZY element 7+ isolationd] &H: o]Z A+ overlap, mutual inductancert-&
. common capacitor Z]¥o] A}EEH3 Qo o]& MUHHoZ ALREY HAHo=Z
isolation® coil& ¥HEo]of 3},

(ii) Low input impedance preamp A27]<%: low input impedance®] RF preamp & &332
& AHESH receiving coll& open A7 detuning A7l 48 @tk T Dimpedance7H0
Ohmd 7% 7F¢ W2 noise figureg zt& FAldl 2& input impedanceE 713 ampE
Ho g ot BF 2 Ohm Y7} input impedanceE 7}t

(iii) SAR(Speciﬁc Absorption Rate) consideration/ cabling/ ground breakers: RX ZY4 &
AFES TX ZYY 43S gom old o nLoz Hof FAE LAAZ 247} 9
T} o]F QUAY Fio] (S AR FA] A8 software simulation, local ground
breaker 2| A8 5 o2 Wo] ALE-Hr)

(iv) Multi-channel signal control and acquision ZgtiAdlA Yes RF Ala2dE
switching 3} acquisition 3l7] 1% 8 16 channel ©]4+9] RF hardwareE A}-&-3t}.

Table 1€ 2 APAo)N simulation®s A& AFH2A o7 7% 729 30 T head RX
SENSE RF coilol A x-y 98ke] R-factor o] @& Ao G-factore W3E BeFxm 9ok

Table 1. SENSE RF ZY¥2] #x2 R-factorol & G-factore] st H7|AM= 8 by 1 &f +x71
x~y 28 encoding &+ #2420 MY Relgt A8 BHF1 ULt

2 fold SENSE reduction 3 fold SENSE reduction

Coil Wpeui‘gf‘g by z | (axial,» R=2) (axial, R=3)
o Mean g value | MBXTUT G | sy g e | MaXmumg
4 by 1 loop array 12 22 55 | 18.4
6 by 1 loop array 12 15 24 55
8 by 1 loop array 1.1 1.2 17 25
3 by 3 loop array | 15 1.8 45 | 94
4 by 4 loop array 1.3 2.8 3.1 128




Figure 2. o}xl'd =412 RF coilel 7= Ae2f.
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2. Transmit SENSE 7|=9| TIoA

IAEIMRIS 735 Body I439A = 3THE, F5949 A9+ 4~7THH RF Transmission
o] EFYALIL A3A ddd RF €28 B 5 U HAY FHAH 22 SAR7} ¢H7|€ ol
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Figure 32 4T$} 7T9lA quadrature RF coil& AH8¥ 7499 F43 FDTDAE oA &
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Figure 49 714 4wbd <l high-pass bird-cage head RF Z Yol digt Fa3el A7)o] w&
gradient echo imaging simulation 27} o9} FFL 2 B Fa JoAY xuAFHs HY
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3. Transmit SENSEQ| ==t
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Figure 5. TX SENSE® 32 element2] Al2f

(1) #9243 RF excitation: 24 MRI®] 7-¢- quadrature REZ Y2 excitation® 745 A7
of vlg] Apgel #UEIF YA Bg o]F ANy 3 PHoEM BE 97 J9 =Y
= A8t 27 B8 inputS 743 WA RF fieldg RASHE WS ARE-gin.

(i) SAR #4 / A% 52 299 i () 1A E 2445 28 RF E271 AL ET &

3] body A9 B} o]o] wE high
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(i) Multiple RF 24 87 o]d9] o3 749 3ol €52 A7]9 A4 7K AEE €4
St FUTHY A5 FFS FAoF I}

(i) Multi-channel TX 41%¢] generation: multiple RF ZYd ®Bd ohAill'd waveforme
generation & hardware® A}g-3tc},

(iii) RF pulse design: multi-dimensional selection ¢ 7% multiple coil € RF pulse ¢ Zo]

8B5S A8 AMEE g QY ol Y3 54 RF pulse 2A7|€& AHE%.
Figure 59| TX SENSEd| A}8-9 4 & coil element 9 A& £}t

Figure 62 300, 400, 500, 600 MHz |4 16 7H¢] line element ZYES A&3 TX SENSEE
simulation® Z#ZA & 7He] quadrature LS AHEE BF 28} (100%) ooz Eddd
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Figure 6. 300, 400, 500, 600 MHz oAl 2 paraliel TX optimization & #(5
Table 25 2006 % ISMRM #3)oA #x 8 TX SENSE (Paralledl TX) € RF coil o} &3t
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Table 2. TX SENSE (Parallel TX) RF coil A& & Q< 20064 T ISMRM &&= F & X)
Main
magnetic T 4T 3T 3T 3T 94T
field (BO)
Number
of 16 4 8 4 8 16
channels
| Capacitive Decoupled
Isolation | decoupling strip line
method [TEM
elements 32cm 1D
Coi i | Gurrent Transmission
| Transmission | Sheet Square Tx/Rx :
shape (or line arra Antenna | loop coil SENSE ine.
type) y (CSA) P Transceiver
Cail type Head Body Body Head
Site MIT Stanford
, 32 ch. Rx 2X8
RX coil : Loop Body Tx/Rx P :
type L(ﬁggg’ ;rzrg)y coil coil(Test) SENSE |/ Csr?orfrmzm's
S I'd8
CPC old stale | 500 W each
TX power | grwisplitter v channel
amps.
Company Siemens Bruker | Siemens Philips
ISMRM ISMRM US patent
Reference 2006 p. 2006 p. 6,633,161(2003
| 124 123 )
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