WO 2018/045002

100
W

1/12

PCT/US2017/049324

N e

WIRELESS DEVICE
RF
TRANSCEIVER VARIABLE GAIN
110a—H AVPLIFIER
104— \_ 106
CONTROLLER
102 —/
S~ 108 170
DRx
VARIABLE GAIN
1105 —H__AMPLIFIER
200 170
N o 28— }7

DRx 272\

LL] >

210 —~| == >

T <§‘: o =

TRANSCEIVER 'g =g =

= D (@p)]

X <€ = <C

DO ¥ w e

= O '|: L

g < i

o L

702—/

CONTROLLER

FIG. 2



PCT/US2017/049324

WO 2018/045002

2/12

Ve Ol

O N y3m10m1n00

8L€
'

- 292¢
|| goLvnNaLLY
HOLIMS  [-opze ﬂ_/(
82¢ - G9z€
\ HOLVNNILLY
JOVLS 1OV1S
NOILVNN3LLY HOLIMS - qpze
ONODIS NOILYDIITdINY ./_/(
- egze
| |{goLvnNaLLY
HOLIMS  |-epee ﬂ. ~
JOV1S N\
NOILVNNILLY LSHIH
~— 0r€ N—oce N—o0z¢
H3141TdINY NIVD 37aVIHVA
N\ egie

%LE
e

qcie
qcce

ecle
ecce



€O N y3m10m1n07

PCT/US2017/049324

3/12

%LE
9¢eE

qcie
qcce

WO 2018/045002

qoLvnNaLy [ %
281€ B
C HOLIMS  [orze
dorvnaLLy [ %
_Mthm. dH311111dS ZO_._m._MuN_&.M._I_.< ZO_._.m,_Qmmuu,_Qn.__._Mn__\/E HOLIMS - gpze
aNO93S
HOLYANTLLY Lo
Cease B
HOLIMS  |-epze
JOV1S
NOILVNNILLY 1SHI4
~—05¢ ~—0r€ N— e N—z¢
H3I4TdINY NIVD 319VIHVA
N\ qoue

ecle
ecce



WO 2018/045002 PCT/US2017/049324
4/12

! s1
4255 ﬁ;\ Isz 531\ 330 ﬂ

Rly
| 7é|. AMPLIFICATION
— o

STAGE

328

e e e e e e e e e e e e e e E— E—

CONTROLLER

FIG. 4



WO 2018/045002

5/12

PCT/US2017/049324

510
'\ 330
\ 540j
AMPLIFICATION —
STAGE s1
s2 s3
LB ]
102j T
CONTROLLER
L 625— ! 620
r 622 T\ {f
J 00000000 1 | |
I Q3 Q4 l 330
|
| ;_“‘ B R T  —~628
Ql YW |
l . R2 R3 |
: . AMA—— W AMPLIFICATION
: |— - Q5 % Q6 == | STAGE
R1 :
I
: Q2 = :
I n |
| \_ 623 |

| AMPLIFICATION .I_t_Q3 o
STAGE T RA T
R2 YW R3
330_/ MN NN
T ® Q6 ==




WO 2018/045002 PCT/US2017/049324
6/12

Fy ® © 6 6 0 6 ¢ 0 O A )
ON ON
—l_ Q3 Q4 —|—
740 \ R4
——W——
ﬁl\ I\/R\z/\/ /\;\3/\/ ﬁll
Q5 Q6
T 2 T
R1
FIG. 8A
OFFA ® ©®© 6 ¢ 6 6 © 0 O OFFAA
—l_ Q3 Q4 —|—
740 \ R4
——W——
v R2 R3 R
on £ on £
Q5 Q6
T T




WO 2018/045002 PCT/US2017/049324
7/12

910a j

VARIABLE GAIN AMPLIFIER
T T T T |
930a Y I
N\ - !
! !
! !
620 A P
(— | | 740 —
! !
Q2 Z
Z | e ! g
2 InNEE -
= | Y | <C
<C — | I )
2w | | &
O || INPUT — OUTPUT =
== [ matcHNG [ 115 T warcng [ | 2 [T
< ® NETWORK | | Q1 | | NETWORK AP 918
- Z
0 ' | ®
! !
T 913J i Zs | Lo D
| | 7
|
\ | = !
912 e e ]




WO 2018/045002 PCT/US2017/049324
8/12

910b
N\

VARIABLE GAIN AMPLIFIER

930b ﬂ" Vbo

_I s

|
|
| |
|
620 | I
|
| Q2 | prd
5 | | O
— I > : <t
= = | >
Z & INPUT | ! | (| output || W
E |<5 —| MATCHING -, + MATCHING ',: I<_n: ——
[ NETWORK I | NETWORK <
< @ LA | a® | ['918
0 L . | L 5
g 913 : gzs . 914 | O
| : w
|
L912 : /AI— 932
|
: |
| |
| |
| |




PCT/US2017/049324

WO 2018/045002

9/12

3po 05 19 [49) €

5 5

uleo

POIN 05 15 (49, €

uleo

uollenualle
VYN1-34d yum gd||

uollenualle
VYN1-24d yum 4N

volL "Old

uonenuane

vN1-24d pamojly A

<+ ———— -4

uonenuane
yN1-24d pamojly A

- —— ==

VNT Wwodj gdli

VNT WOl 4N



PCT/US2017/049324

WO 2018/045002

10/12

3po 05 19 [49) €

5 5

uleo

POIN 05 15 (49, €

uleo

g0l Old

uollenualle
VYN1-34d yum gd||

uollenualle
VYN1-24d yum 4N

uonenuane

vN1-24d pamojly A

<+ ———— -4

uonenuane
yN1-24d pamojly A

- —— ==

VNT Wwodj gdli

.

02000 o7y
G700k |\\ [N 5a5. Y
uidiew 4N ey~

VNT WOl 4N

€9 Ul 4N sjoaye buiyoyms \/
10JONpUI 89IN0S [BUORIPPY . 4000}



WO 2018/045002 PCT/US2017/049324

11/12
DIVERSITY RECEIVE MODULE
1105~ 1110~
VARIABLE GAIN AMPLIFIER ASSEMBLY
SMTs EMBEDDED PROGRAMMABLE
ATTENUATORS
]
1101 1116 J
COMBINATION
CONTROLLER ASSEMBLY FILTERS
1102J 1106J 1108J
1208 ~
| DIVERSITY RECEIVE ARCHITECTURE :
|

| 1205~ 1210~ :
: VARIABLE GAIN AMPLIFIER ASSEMBLY '
|
: SMTs EMBEDDED PROGRAMMABLE |
| ATTENUATORS :

| l
|
| _J |
1201 —:\ 1216 |
I |
I |
| COMBINATION |
: CONTROLLER ASSEMBLY FILTERS :
I |
I |
| 1202 J 1206 J 1208 J '



EL Ol

PCT/US2017/049324

12/12

WO 2018/045002

d3AHITdAY
NIVO F18VIIVA N~
/
TINAOW XdQ 0kl 09¢) il
- g0¢. 0Z€L ~ 0€€L e0LEL  OvEL| ¢8LEL INFNIDOVYNYIN
— T~ T Tl m T Lﬁ ¥3IMOd
~a Il N A== T ==
&> o o _ | E0EL
A - > 3 _
B || L
= > = > — _ =
e |1 B2 ISt
oS o>=||=] ! > =<
- —2 L2 S ® | = @
rm m — > (ws)
7T a2
Sy R | A R e B it 3
l_J-\L1 HO LYW |AA_ < aillg m
I/|\| ./l\Al_ HO LV IAA._| m

JOV4431INI 438N

1\ HO LYW \MAL_I
s < 1 -
ge) - 90€ Iv/« - voer Ugge, OB 00€!

301A3A SST1IHIM LOEL

e
Lo
S

—_—




