usc
T
+12v AFE03L iy
pu 451 pa vs1 rer1 2 O
44|07
J_ €33 _T_ c35 _L €37 _L c38 L« PA_VS2 _L c32 _L c6
22uF 22uF LUF OLUF “ 1uF .00LuF
25V 25V —40 PA_GND1
AFEQ31 Transmit Path a3 ’ pasep: TP7
+1V65
pe o 1L svop1 REF2 ﬁozs
use either AFE031 or MCU DAC 12
DAC output range is limited by TX_PGA input range to 1.65V +1.55V c42 C44 v AGND1 c12 c45
10uF AuF T 1UF .001uF
TX_PGA input voltage range 1.65+1.55V 301 \vDD2
TX_PGA gain 0.25, 0.5, 0.707 or 1.0 29
TX_PGA output voltage range 1.65+1.55V car C49 a3 AChD2
10uF 1uF
TX_F input voltage range 1.65+155V pu Zlovop EP-GND L
TX_F 4rth order unity gain LPF, fc 95KHz c50 Ybenp
TX_F output voltage range 1.65+1.55V —|: O1uF
TX_PA input voltage range -0.1 to V(pa_vs)+0.1V p
HPF formed by C51 and PA_IN R(in) 20kQ, fc=1/2(P1)(C51)(20kQ)
TX_PA gain -6.5 (fixed) :;
TX_PA output voltage offset V(pa_vs)/2 usD +3V3
AFE031
E_TX_CLK 2
+3V3 3Bl 1xout  ETUNEE
TP20 TP21 R27
int pd
o0 TX_PGA_OUT TX_F_OUT e reour RN p 10K NetClass
o o P8 u10 ClassName: 120VAC MAINS
oof ~f ©f 1 JT_SENSE H11AAISM S, (N
RP3 R31 *— 3<_ncper  ——-—— 37 oum zc NP2 b 5 1 ANA i
10K 33.2K N ! |
cs51 (nom) 36 38 4 N 2 R29 ww ‘
1.6A(nom =217C_ouT2 2C_IN2——8 ! 3
= o] | s o R32 300p SR33 | 1.12A(derated) = = 7 e |
0 10K of = : 3
3[_mcu_pac A4 R30 | :
10 Iceo(max) 50na
UsA @ If £10mA Ic = 2-6ma |
3[ AFE_DAC_SEL o <ol o dol oo Ic(max) 50ma ‘ :
N < M EE = AFEQ3 +12v CTR(min) 20% @ Idf 10ma 1 1 [
e 2 z SENE] 52 4 1 1
TTX_RDV ol 47 3 < S oo 5« 22 NetClass ; |
3<__ TX_RDY TX_FLAG gl I =<' <! Y = B ClassName: 12V 1 :
x & - [ D12 C54 L11 resonance = 45KHz f 3
gl.. = < | ppOUT e o ' |
3| SHUTDOWN ) v |
| C53 10uF — > 27uH |
L12 1uH [ L25v C54 I 47UF L11 4?}5 ;
SPI DAC '.—[>— T PAOUTI—9——6———¢— ¥V V \—— D S ———————— S— GR— ‘ @I [ COMM T
o o PA_OUT2 o 1 N Coilcraft MSS1038-273 Building 120VAC
3 T I b3 o1 i Wurth 890324025039CS q NEUTRAL > 1
i | 8 |
% . < - sw»0cA @
3<RX_PGA2_OUT RX_PGA2_OUT / e RX_PGAL_IN R55 0 Vbr=6.40-7.07V 1
B PRIME/G3 drive
TP11 Wurth 750510231 requirement
= RX_PGAL_IN : ; DNP 1Vrms into 2Q load
- 3 .00LuF
TP12 & 5 ! R34
g 3 z % cs5_| LOWE 3
RX_RDY od S 4 NS0 [ 1K
48 a w O [SRTR a 25V
3<{_ RX_RDY RX_FLAG x o ! x !
o o o o o o
= Y S S 1 S
b IEN] I ] S I TP22 U5 esmH
TP23 RX_PGAL_OUT |
C56
o RXFOUT o 57| |27000E L14 2.7mH 6800pF
o o | OLF R35 0 [ YV
w| o] ~| o I R36, 1K 4rth order BPF
RP4 v 25k to 65kHz —
10K i
C59 “Tceo
12 <[ oof e[~ 680pF 680pF AFEQ31 Receive Path
1 BPF, 25kHz to 65kHz
2 HPF formed by C55 and RX_PGAL Rin, fc=1/2(PI)(.01uf)(Rin), fc 663Hz to 1.6kHz*
3 RX_PGAL Rin 10k to 24kQ*
4 RX_PGAL input voltage range 10Vpp Sheet 4 Layout Notes
RX_PGAL gain 0.25, 0.5, 1 or 2 ) ) ) ) - ) ) -
2 RX_PGAL output voltage range 1.65+1.55V 1. PCB should be designed such that AFE031 thermal pad provides the least thermal resistance as is realistically practical, see TI's AFEQ31 application report SBOA130A
v ) 2. Traces originating at AFE031 pins 42 & 43 and ending at J8 should be rated for 1.5A
Use E;{ m:“ Vg"age{ange 1@?;6?3 3. R36, R40, C67, C68, C69 should be close to their AFE031 pads
a order unity gain z g ( }
AFE031 RX_F output voltage range 1.65+1.55V CLT+ Analog Front End (AFE
3] AFE_SCK 31 seik RX_PGA2 1st order HPF, fc 300Hz to 9.36kHz*
3| AFE oS :E ROCPOAZ nputvolage ringe 1652155V
1 | input voltage range 1.65+1.
3 AFW I 5 EUT RX_PGA2 gain 1, 4, 16 or 64
3‘ AFE_CS cs RX_PGA?2 output voltage range 1.65+1.55V

RX_PGA2 max. output impendance 1Q

* gain dependent
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