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RTC66903  WIiFi 6E FEM (6GHz) hEIhE IS =S 3mmx3mm
RTC66910  \WIiFi 6/6E FEM (5-7GHz) (E;;@j'@ i8) Fi%/E s 2mmx2mm
RTC66916  |WiFi 6/6E FEM (5-7GHz) (= ;;%;j;__i'{@;:) F /B 2mmx2mm
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Output Power (6GHz)

DEVM

-55

RTC66903 MCS11 Pout vs DEVM

—e— 5295MHz

—e— 6535MHz

6775MHz

—e— 7015MHz

17dBm ~ 22dBm @-40dB DEVM

2 4 & B 10 12

Output Power

1

Output Power (5- 7GHz)

Pout (dBm) VS EVM (dB)

270-

280~

20~

-300-

-310-

-320

RTC66916 MCS11 Pout vs DEVM

15.5~16.5dBm@-40dB DEVM

150

Marker

Marker

3 dB
13.593 dB
12.135 dB
State,

Frequency

Points,

. 8 dB 4
6.135 GHz 2.478 dB —_—
6.695 GHz 3.899 dB

[
Full Span

Freq List»

Start 5.00000 GHz BW 4 MHz
Tcold 301.57 K Avgs Off

Data out of range, value clipped to upper limit.
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High Output Power _ (5GHz)

High Output Power_ (2.4GHz)

EVM LTF(dB) vs. F_o Average{dBm)

EVM LTF(dB) vs. P_o Average(dBm)

RTC66504HT MCS11 HE160 Pout vs DEVM RTC66204HT MCS11 HE40 Pout vs DEVM /,.../‘
21.5~21.8dBm @ -40dB DEVM 22.3dBm @ -40dB DEVM //
~ 20.5~21dBm @ -43dB DEVM P =S
o i '
=
& = &
. - - i . = t—» =
o - - PCB Loss=(.J.4—O.5dB . 7. v a PCB LOSS:QZ_O-_Q'B

RTC66504HT MCS0O Mask Compliance Power

RTC66204HT MCSO Mask Compliance Power

Mask Margin vs. P_o Average(dBm)

>27.5dBm for MCS0 MASK Power \
19 1 24 25 26 2 28 29 3
P_o Average(dBm) @

LITEPOINT

@ 5.18e+009 & 5.5e+009 A 5825e+009 PCB Loss=0.4-0.5dB

Mask Margin vs. P_o Average(dBm)

2
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15 € 7 20 2
zzzzzzzzz P_o Average(dBm)
@ 241264009 @ 2442e+009 A 24724009 PCB Loss=0.2-0.3dB
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Middle High Output Power _ (5GHz)

Middle High Output Power_ (2.4GHz)

EVM LTF(dB) vs. P_o Average{dBm)}

RTC7676HT MCS11 HE8O Pout vs DEVM

~21dBm @ -40dB DEVM

PCB Loss=0.4-0.5dB

EVM LTF(dB) vs. P_o Average(dBm)

RTC7646HT MCS11 HE40 Pout vs DEVM

~21dBm @ -40dB DEVM

19dBm @ -43dB DEVM

PCB Loss=0.2-0.3dB

RTC7676HT MCSO Mask Compliance Power

RTC7646HT MCSO Mask Compliance Power

Mask Margin vs. P_o Average(dBm)

L}
>27dBm for MCSO MASK Power \
P_oAverage(dBm) N . . i S

PCB Loss=0.4-0.5dB

Mask Margin ()

“14 15 16 17 18 19

Mask Margin vs. P_o Average(dBm)

—s——¢ z . : % : -

20 21 22 23 24
P_o Average(dBm)

@ 2.412e+009 & 2.442e+009 A 2.472e+009

e

PCB Loss=0.2-0.3dB
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5GHz Solutions

1.6~1.8dB

Low Noise Figure_ (5GHz)
RTC66569 Noise Figure

5.15 6Hz
5.5 6Hz
S.85 GHz

2.273 dB
2.199 dB
2.898 dB

Stop 6.00000 GHz
Loss Off Corr

Points 31
Att --/0 dB

Start 5.00000 GHz BN 4 MHz
Tcold 304,25 K Avgs Off

2.4GHz Solution

1.65~1.75dB

(Remark: De-embedded EVB Loss 0.2~0.3dB for 2.4GHz/ 0.4~0.5dB for 2.5dB)

Low Noise Figure_ (2.4GHz)
RTC66266 Noise Figure

2.4 6Hz
2.45 GHz
2.5 6Hz

1,974 dB
1,957 dB
1.954 dB

9.688

8

1.888
dB

-1.808

48.09

GAIN
Scale/
5.888
dB

-18.90

Start 2.00000 GHz
Tcold 301.77 K

BN 4 MHz
Avgs Off

Points 31

Stop 3.00000 GHz
Att 0/-- dB

Loss Off Corr




RES MR IR B AR T

Linear Solution _ (5GHz)

Linear Solution _ (2.4GHz)

PA_VCC_TX99_Meas(A) vs. P_o Average(dBm)

RTC66537 ICC CURVE

oz /

é )’/

¢ | 190mA @ 17dBm Output Power (~0'71V\I);/

1 0 1 2 4 £ ¢ - a ~ 10 1 12 13 14 1 1 = 18 % 20 21 5
LITEPOINT P_o Average(dBm)

PCB Loss=0.4-0.5dB

PA_VCC_TX99_Meas(A) vs. P_o Average(dBm)

RTC66258 ICC CURVE

190mA @ 17dBm Output Power (~0.71W)

0 1 : 4 . - 51 11 12 1 14 15 1 17 1 1 2 21

LITEPOINT P_o Average(dBm

PCB Loss=0.2-0.3dB

EVM LTF(dB) vs. P_o Average(dBm)

RTC66537 11ax MCS11 HES8O g
y n’//
17.5-18.5dBm @ -40dB DEVM i/
ovv,' /
y

PCB Loss=0.4-0.5dB

EVM LTF(dB) vs. P_o Average(dBm)

.. RTC66258 11ax MCS11 HE40

>18dBm @ -40dB DEVM

0 3 a : ; r 112 14 15 16 17 18 19 2 21
LITEPOINT P_o Average(dBm e

PCB Loss=0.2-0.3dB
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NonlLinear Solution _ (5GHz)

NonlLinear Solution _ (2.4GHz)

PA_VCC_TX99_Meas(A) vs. P_o Average(dBm)

Digital Pre-Distortion ON

PA_VCC_TX99_Meas(A) vs. P_o Average(dBm)

*“  Digital Pre-Distortion ON

/ 04
: /
? 24 _ 025
f_- 22 é 02
X 02 3 125mA @ 17dBm Output Power
=015
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005
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- :l':_l o - > - R T 2 .
LiTERPOINT h 1 0 1 4 1 1 14 1 16 1 1 19 0 1 4
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@ 24220+ @ 244262009 A 2.462e+
EVM LTF(dB) vs. P_o Average(dBm) EVM LTF(dB) vs. P_o Average(dBm)
-10 6
Digital Pre-Distortion ON "I Digital Pre-Distortion ON /’
0 i
2 , /
2 ;E //
-30 .;«
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2 40 . >18dBm @ -40dB DEVM
-40
-45 42
:JB
50 = vk-ﬁt;if*fi’i;-‘w:t .
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LITEPOINT P_o Average(dBm) o 2128 'D"V‘ — . _ — — —
® 21e+0 * e+ A 553e+009 5 61e+009 5 775e+009 LITEPOINT ' 0 @ 2128
@ 2.422e+ * 2442 A 2462
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Single FEM
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Voltage Detector Feedback

Diode Exponential Curve

(1D

Log Linear Type Curve

PDET_MeasAverage(V) vs. P_o Average(dBm)

VPD{W))
o

VPD 802.11N MCS0 20MHz

7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

Pout{dBm)

RF Power Detector Feedback
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Dual Passive

*LNA + SW only ox *Diplexer + SW
| R/
*WiFi 4/5/6/6E A ij: *Support 2.4+5GHz
«QFN or WLCSP AL *QFN Package
’—H‘ 7N\ |piex o —l

*High/Normal

*Bypass Support
*2.4/5/6GHz

PWR Handling
*2.4/5/6GHz

*QFN or WLCSP

*QFN Package

*Reject LTE
*WiFi 2.4GHz
*QFN Package
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Taiwan- Taipei (HQ)

SeEE RV 35 B X BRENREEHkmEEE

RF Circuit Design
. _ _ . US- San Jose
Transceiver Design Product Engineering . .
o _ _ _ . China- Shanghai, Shenzhen

Analogue Circuit Design Testing Engineering _

. o _ . _ Korea- Gyeonggi-do
Digital Circuit Design Quality Analysis

_ European Sales Rep.

Thermal Analysis Manufacture Control

Japan Sales Rep.
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Mobile Connectivity RF Radio Block

2.4 GHz TX
Antenna %‘c’_ 2.4GH; RX = S |"
BT _ -y
| ﬂf | - ey —‘ﬁrl'*

1  5GHz T%  Eluetooth

_S5GHz RX

| WiFi-FEM |

- GNSS
n D& ﬁ— Beidou
| GPS SAW | | GPS LNA |
Fi

Antenna

GM5S
Antenna

FM| e FM

Cellular RF

o = ———

Main

An{?n a

cro
Swri

=4

4 | Radio

Antenna Swapping I

Diversity
Antenna

19



Richwave confidential

iz%msﬂ&?—‘n%ﬁ

WiFi5/11ac

Connectivity SPDT/~6GHz

/ Broadcast
Analog/DigitaI Output

LTE Switch
(SPDT/3T/4T/6T/8T)

Switch . .
Antenna Swapping
(X-DPDT, X-DPAT)
' H/M/L Band LNA
- (Non-Bypass, Bypass)
' GPS LNA
(L1,L5 Band)

Dual SAW

&
4

Cellular
4G/LTE

Richwave
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WiFi 11acRl R4 = 4R

11ac MCS9 VHT80 DEVM@-35dB=19.1~19.8dBm

. EERIHEELMENM1TE e
. EERHHE : }//4

s 2G:20dBm@11ac,MCS9/DEVM=-35dB . ///

s 5G:19dBm@11ac,MCS9/DEVM=-35dB - —
. BEERIHERT: - et

s 2G:QFN 2.0*2.0 / 5G:QFN 2*1.7 - /;K,r

u-tq!":'—rjf/;’ﬂ' o
g g E) EH

RTC7667 2G FEM (QFN2.3*2.3)

RTC76375 _5G FEM (QFN2.3*2.3)

RTC7682 | 2G FEM (QFN 2.0*2.0)} QCOM

RTC7639 | 5G FEM (QFN 2.0%1.7)

RTC66526 “RX FEM (QFN 1.5*1.5)

RTC66202 2G FEM (QFN2.3*2.3)

RTC76375S 5G FEM (QFN2.3*2.3) MTK

RTC7639 5G FEM (QFN 2.0*1.7)
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4G BN I K28 2 m#x

R EEEE: : 1.8v/2.8V
X IFAGEHEER: 617~2690MHz
BENHNTEEL 0.670.65dB
INBUEEE: QFN 1.1*0.7

X IRARER

. Bypass &
= .1*0.
13/15/18dB &/ /=08 VB s Mlodk QFN 1.1*0.7

[

[

[

[

Moise Figure VIKra 924 MHz
Scale/Div 0.100 dB Ref Value 0.9 dB 0.669 dB

Mode Trace Noise Figure Gain
850.0000000 MHz 0.710 dB 19.537 d
8/4.0000000 MHz 0.701 dB 19.291d
924.0000000 MHz 0.669 dB 19.113 dB
950.0000000 MHz 0.657 dB 19.129 dB

22
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4G A E m4F

s ETEISEIH IR 2B AREAR
s XIHAGEHEER: 617~2690MHz

s BEIE

s =0.1dBIIZE B 4E%A: 38dBm

LTE Switch

Antenna
Swapping
0.1dBIHZ R 4%k ESp
(dBm) (mm, typ)
0.20 @1.0 GHz 39 @1.0 GHz
SPDT 0.24 @2.7 GHz 28 @2.7 GHz - 6L QFN
0.37 @ 6.0 GHz 19 @ 6.0 GHz 1.1x0.7x0.50
0.60 @ 7.125 GHz 15 @ 7.125 GHz
SpaT 0.45 @1.0 GHz 33 @1.0 GHz 36 14L QFN
0.75 @2.7 GHz 23 @2.7 GHz 2.0x2.0x0.55
0.16 @1.0 GHz 27 @1.0 GHz 10L QFN
X-DP4T 0.32 @2.7 GHz 26 @2.7 GHz 30 1.2x1.6x0.55
0.31 @1.0 GHz 28 @1.0 GHz 12L QFN
X-DPDT 0.41 @2.7 GHz 20 @2.7 GHz 38 2.0x2.0x0.55

W\ ’.'\\
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FIM 2 o 4% 7€ T 1 Im 5 F3

s XIFFMESEEZ (647108 MHz)

o RESECEFUTRELET
s SRANBEHE S FEES

s SZFSRDSINAE

o BEPBIWESE: 1.2 uVEMF

B ERE L
RTC6211N/13N
AR T
RTC6226
Type.C Bl T
iz RTC6226

N TP T

NN 7/
N ‘\:, >\>\\\\ //;,’;: /7

-
RichWave

_________ Z o
e e e R e Q S
(1 RTC6211/13N :\ \_/ o :‘:ﬂ
1
I \ 1 L/Rout I 2
i DAC 1l T2
H >
| /i
“emoe
FEEIIEEEE,
!| RTC6226 : ‘: ?:>
A R
il Interface [ 11 19~
L I 2
: . s [N
el il e S
! ' |
I RTC6226 | | z |
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4G SAW B K = 47
B D JEE AR W
GPS/ WIFI FEFH
Part Number Support Band | Dimension (mm?) Application
RTC46S2RUKA GPS L1 0.9x0.7 GPS SAW
RTC46S3RUKA GPS L5 0.9x0.7 GPS SAW
RTC46SARUHA B1 Rx 1.1x0.9 Cellular Rx SAW
RTC46SCRUHA B3 Rx 1.1x0.9 Cellular Rx SAW
RTC46SQTUHA B40 Tx 1.1x0.9 Cellular Tx SAW
RTC46SGRUHA B8 Rx 1.1x0.9 Cellular Rx SAW
RTC46SKRUHA B26 Rx 1.1x0.9 Cellular Rx SAW
RTC46SPRUHA B39 Rx 1.1x0.9 Cellular Rx SAW
RTC46SQRUHA B40 Rx 1.1x0.9 Cellular Rx SAW
RTC46SRRUHA B41 Rx) 1.1x0.9 Cellular Rx SAW
Cellular f& (Dual SAW)

RTC48ACRUFA B1/B3 Rx 1.5x1.1 Cellular Rx SAW
RTC48PRRUFA B39/B41 Rx 1.5x1.1 Cellular Rx SAW
Cellular & (Duplexer)

RTC47CCTUDA B3 DPX 1.8X1.4 Cellular DPX
RTCA7EETUDA B5 DPX 1.8X.1.4 Cellular DPX
RTC47GGTUDA B8 DPX 1.8X1.4 Cellular DPX
RTC47FFTUDA B7 DPX 1.8x1.4 Cellular DPX
RTC47AATUDA B1 DPX 1.8x1.4 Cellular DPX
RTC47BBTUDA B2 DPX 1.8x1.4 Cellular DPX
RTC47DDTUDA B4 DPX 1.8x1.4 Cellular DPX

25
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5G FHEFISAZRIE

2GHz 5GHz
- WiFiFEM | | WiFi FEM
GNSS
n77,n79 El
= | mmorx _ Y
LMH Band :
S LMH Hand |
. | RX
=] "RBE Madom
n77,n79 RF Modem m——
Module "o nsi,n (=
MIMO RX _
na1 Modulel
m] | | LMH Hand
AW . =) MH Band | RX
[ PAMid Y
EEEEmE——— | 77,079 ':‘L_z_
A Module :—f" »
L Band
X TP pamid

RF FEM I 5G Switch I Antenna Swapping I Antenna Tuner I
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5G NR 54881 Im 2 ¥k &

s ZiE FEEREISPAPR 2256 QAMBI TR A 28
s XARIHINZE26dBm (5G HPUE)

s SEHE

BRE EVM Z/1\ R 1.85%
100MHz B8
25 AR AHM B EERET Bl
4G 2l|5G RUIRAE IERE
o) N 3RE2G/3G/4G, EAWiFi ~ BTEEGPS H 17

S EEHTAYSG sub 6G SEER + WIn77/n78 (3.3-4.2GHz), n79
(4.4-5GHz) and eLAA bands B46, B47 (5.15GHz-5.92GHz).

X 1E-~10 7 K47

~ 184G/LTE B2 5G NREVE Bt 1%

S 1& FE K N EBILAA and eLAA SEER
~ 1% _F1E 2x2 MIMO

-
RichWave
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5G JH S

s SARMEER IR K23
RIAER&E QB Z RN

Akt e S

SPEC. ITEMS

AREE (GHz)

»

5G NR FR1

n41: 2.469GHz~2.690GHz
n77: 3.3GHz"4.2GHz
N78: 3.3GHz"3.8GHz
N79: 4.4GHz"5.0GHz

a SEZ RIS ARG AR 2 RIESER (MHz) Up to 100MHz
O K EG S =3
a ZHEIFR B A4 Aﬁfjf‘eﬂ fE(KHz) 15, 30, 60KHz
FFT X/ 3276 (up to 4096)
Wk FF1)
o RAAHEH I EEEeE Up to 256QAM
< gt CP-OFDMA (UL/DL)
: DFT-s-OFDMA(UL)
Z4EEVM (dB) -29.1dB (3.5%)
IhER K ZIEVM (dB) 34.66dB (1.85%)
600 MHz 3 GHz 6 GHz Millimeterwave
I B
LTE Re-farming 11:_‘:11&!5
e T s, PR o I
B2 ->n2 A | I ¢
B66 -> nbb | |24 | n258 |FiFO J
B41 -> nd1 Frequency Range 1 (GHz)™ Frequency Range 2 (GHz) "
FDD Paired Spectrum Sub-6 GHz TDD TDD GHz Bandwidth

Richwave confidential
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5G SRS 1B

EIRIFEE -

AR Y EEEE: 0.6GHz ~ 8.25GHz

MK ZEIS: 0.
RIELIRIEE: 160ns .
INBYESEE: QFN 1.1*0.7

IR G

1.8V RF2
36dB @ 6GHz

RFC

VC VDD
HRER R 7=14(dB)
617 -~960 MHz [ 02
960 -~2170 MHz I 023 !
2170 ~ 2700 MHz i 024 N
3300 ~ 3800 MHz I 028 ! { :
4000 ~ 6000 MHz =  100ns |
6000 ~ 7000 MHz I 054 )} TTTTTTTTS ’
7000 ~ 8000 MHz i 0.84 i
8000 ~ 8250MHz(UWB) 091

onfidential

\\ //
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5G = 3B Ed ~SPDT and SPAT

TR IEEE: 0.6GHz ~ 6GHz

IR IFEE: 1.8V

Y
RichWave

s MEEE
T35 1REE B
617-960 MHz _ (0.24
9602170 MHz  10.26 !
2170 -2700 MHz 10285 |
SPOT QFN =18 IL 3300 - 3800 MHz 50.327 i dB
1.1%0.7 3800-4200 MHz  10.33 i
4400 - 5000 MHz  10.36 !
5150 - 5925 MHz 10417 |
0.1dB Ih==B#E%  P0.1dB 2.7GHz, (W *.39___'"dBm
617-960 MHz  [10.26" ™
960-2170 MHz 1 0.27 |
2170-2700MHz 1035 |
<paT QFN 218 (All RF Ports) IL 3300-3800 MHz ! 0.37 !dB
11711 3800-4200 MHz 1042 |
4400 -5000 MHz 1055 !
5150 - 5925 MHz | 0.88 |
0.1dB IR ER4REY P0.1dB 2.7 GHz,CW  +_37 __,dBm

Richwave confidential
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ZER 1z I HI BULNATELAASA ER

EEVESE R & [E(B46): 5150 — 5925 GHz

KR IEEER: 1.8V
6% Z I e 1

1B %5 (19dB) and 1RFE =152 (1.2dB)

MIPI 3.0 &5l 77 E

»
n' Iw

RFIN

RFOUT

MIPI 3.0
Control Interface

]
SDATA SCLK USID1 USID2

S Symbol HHARU(E k==\vA

VAR f MHz
G6 19
G5 13

S = ! 6B
G2 -5
G1 11
G6 1.2
G5 2

B Y 2‘3‘ 131'?9 dB
G2 14.6
G1 17

31



VIEESGF P EEE RichWave
)

4 WiFi 5/11ac
WiFi 6&6E/11ax

WiFi
Component

. —EEE
; S

~ Antenna Swapping

Antenna Tuner

Multi-Gain LNA Module

n41,n77,n79 Module

5G RF
Component

Module

HML Band LFEM
Filter ~ Dual SAW.
\_ ) High Q Filter

Richwave confidential \\\\ //, Z 32
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Data Rate and Power Consumption

RichWave

B oA E A &

BEXRE
I N\ BIXREEHAREmERR
. ° j(%LmEI
_ . E¥EE
Bluetooth ° 1§I§§)ﬁ
- BEHME
\ Zighee ) o 'ﬂiﬁﬁ\],ZlK
~ = R
{ETh2 R B4 RE

WiFi HaLow (Bw=1MHz)

NB-loT, LoRa, Sigfox

100m 1km 50km
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RichWave

LoRa Sigfox NB-loT WiFi HaLow Zighee Bluetooth
Sub-1GHz ISM Sub-1GHz ISM ﬁg:n;‘::é/a L:js Sub-1GHz/LTE 869/915MHz > 4GH2
(433/868/915MHz) (868/915MHz) (700MHZ~2.5GHz) (868/915MHz) 2.4GHz
125K/250K/500KHz | 100Hz 180KHz 1/2/4/8/16MHz 0.3/0.6/2MHz 1MHz
300bps~50Kbps 100bps/600bps 50Kbps 150Kbps~86.7MHz 20K~250Kbps 1~48Mbps
20km 50km 20km 1km 107100m 10~300m
css UNB DL:OFDMA OFDM BPSK GFSK

UL: SC-FDMA QPSK (2.4GHz)
1 million 1 million 100000 8191 65536 8 (32767 for LE)
1. low-cost 1. unlicensed bands | 1. operates in 1. low-cost 1. low-cost 1. higher
infrastructure 2. optimal low power | licensed bands with | infrastructure infrastructure transmission speed
2. unlicensed bands | 3. ultra long range minimal interference | 2. unlicensed bands | 2. better than BT in | 2. high-level security
3. low power 4. global networking | 2. more stable 3. higher power consumption | 3.widely used in

4. high penetration
ability

5. Open SW
architecture

services

5.provides users with
existing networking
infrastructure and
cloud services

connection

3. integration in
existing LTE and 5G
networks

transmission speed
4. high penetration
ability

3. high-level security
4. low connectivity
drop-offs

personal
communication
devices

RITEIRER
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17 {E YD e 48 BY = oo 4R RichWave

Super low standby
current ~ 1uA

Super low power
consumption ~ 0.135W

Small size package

LoRa _ Super low
Sigfox ' B, Insertion Loss ~ 0.2dB

NB-loT
WiFi-HaLow

Low insertion loss ~ 1.5dB
High attenuation ~ 35dB

* 10cm Positioning Accuracy
* Very low Noise Figure
~ 0.65dB

Richwave confidential \\
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{E AR EEZF Edzigbee Rl I 51 48

PA ANT
AR
LNA
Audio DSP
RF
(BT)
Audio
Memory Interf
nterface e Super low standby current ~ 1uA
* Super low power consumption ~ 0.135W (OP)
* Small size package
Part Number Feature Package Size Support EDR
RTC2624 PA+LNA+Switch 16L QFN 2.4x2.4x0.8 mm NO Output Power~23dBm
RTC2624E PA+LNA+Switch 16L QFN 2.4x2.4x0.8 mm Yes (14dBm) Output Power~23dBm
RTC26202E LNA+Switch 6L QFN 1.0x1.0x0.75 mm NO Noise Figure™~2.0dB
RTC2620 PA+Switch 8L LGA 1.5x1.5x0.6 mm Yes (14dBm) Output Power~23.5dBm

39



LoRa
Sigfox
WiFi-HaLow

TNB-loT, LoRa & Sub-1G HY GPIO FiE:

RTC8612RH
RTC66080U
RTC7608U

RTC8613MU
RTC6617U
RTC56373R

RTC8614U
RTC26801
RTC8614

RTC8616LR (MiPi)
RTC8616DX
RTC8616

RTC8618LR (MiPi)
RTC8618DX
RTC8618

RTC6611
RTC6615H
RTC8622

Very low IL~ 0.2dB
Switching time < 200ns
Cover 0.03~7.125GHz
High P0.1dB ~ 38.5dBm
Mid P0.1dB ~ 29dBm
Low P0.1dB ~ 21.5dBm
Small size ~ 1.0x1.0mm
Support GPIO and Mi

)
RichWave
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EPA

SGHz TX

SGHE power-det _.E

Sl B X
WilFi
PHY/MAC
TAGH: TX T

LAGHE power=del :

14GHz RX |




Test Item

High Temperature Operating Life
(HTOL)

Electrostatic Discharge Human Body Model
GELY))

Electrostatic Discharge Charged Device
Model
(CDM)

Preconditioning (PC)
Biased HAST (HAST)

Unbiased HAST (UHST)
Temperature Cycling (TC)

High Temperature Storage Life (HTSL)

Temperature Humidity Bias (THB)

EHFHAEC-Q100 5355 Level 2

Condition

Ta=105°C, Vcc max. , 1000hrs

RichWave

Method

JESD22-A108

Start from 100V to 2000V, Step: 100V
Positive / Negative pulse

AEC Q100-002

Start from 250V to 1000V, Step: 250V
Positive / Negative pulse

AEC Q100-011

MSL-3, 30°C/60%RH, 192hrs

JESD22-A113

Reflow x3 at 260°C J-S§T020
130°C/85%RH, VCC Max., 96hrs JESD22-A110
130°C/85%RH, 96hrs JESD22-A118

-55°C~125°C (Air to Air), 1000 cycles

JESD22-A104

125°C bake, 1000hrs

JESD22-A103

85°C/85%RH, Vcc max., 1000hrs

JESD22-A101
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4G/5GFHE5mET

AVEEENpEVE Ve eSS 1.7-2.2GHz [0 T 2§

0.7-3 GHz SAW JB )23 /%& T 25

2-6GHz BAW B 25/ T 23

=3
[ RV

™
| |
]

WIFI 5/ WIFI 6/ WIFI 6E

2.4GHz SAW/BAW J& ;& 2%
5-7GHz BAW & 25
WIFI 4828

)
RichWave

F &, H,GPsS

IXFAEs, % =, CPE
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Riciiwave confidential

B gy L&

| Ce;amic_l

| Piezoelectric I

IPD

|_BAW |

|

FBAR |

Ceramic:

~ SMR |

| saw |

Standard SAW |

o
RichWave

TC-SAW | TF-SAW |

a Monoblock: Q: 200~600,

a LTCC:
IPD:

BW: 3~5%, up to 20%
Q: 60~100, BW > 10%

s Q: 30750, BW >10%

3.50

3.00

1.50

1.00

13]U32 pueq 1e SSo| UoI1Iasu|

== Qu*Bw=20

e QU* Bw=50
e QU Bw=100

e ——
2 4 6 8
Filter order
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Bandwidth (MHz)

RichWave

= 28 T 2 1E5G A (TA EvsSH ER)

Thin Film SAW (N0 )
[ N65)
[ N257

MLCC & IPD

Hi Q Wide BW
Tech

BAW SMR

Frequency (GHz)
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WIFI73 §828

Jibane

GPSL1 SAW &K 23

RichWave
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RichWave

WIFI SAW &1 23

0 j
-10
M
a
g -20
n
i
t -30
u
d
€ 40
(dB)
-50
-60
2.2 2.25 2.3 2.35 2.4 2.45 2.5 2.55 26 265 2.7 2.75
Sonnet Software Inc. Fl’equency (GHZ)

WIFI 2.4GHz SAW B K a3 E B ERVSA R BB AVIE M, EUTERVSAR A SRR
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155148 2R FE 1

2020 2021 2022

1109 Rx SAW Filter 0907 Rx SAW Filter
1814 Duplexer

SAW Tech.

2520 Quadplexer

- 1109 2.4 GHz WIFI Filter

- WiFl6fiter 2

Hi Q Wide BW
BAW Tech

p  IPD Filter/ Diplexer

IPD Tech' ‘




= 3}’5 2&' oo Richwave
202017 FESAWE 23
Band 1/ 28M2 5 143 | Band 4 | 299 | 3and 7| Band 8|Band 12/Band 13|Band 20|Band 34|Band 39|Band 40|Band 41
Band 25 Band 26
us \Y; \Y; \Y; \Y; \Y; \Y; \Y; % \Y;
EU \Y; \Y; \Y; \Y; \Y; \Y;
China \ \ \ \; \Y \ \Y \

GPS/ WIFI Application

Part Number Support Band Dimension (mm?2) Application
RTC46S2RUHA GPS L1 1.1x0.9 GPS SAW
RTC46SOTUHA WIFI (2.4GHz) 1.1x0.9 WIFI SAW

Cellular Application (Single SAW)

RTC46SQTUHA B40 Tx 1.1x0.9 Cellular Tx SAW
RTC46SGRUHA B8 Rx 1.1x0.9 Cellular Rx SAW
RTC46SKRUHA B26 Rx 1.1x0.9 Cellular Rx SAW
RTC46SPRUHA B39 Rx 1.1x0.9 Cellular Rx SAW
RTC46SQRUHA B40 Rx 1.1x0.9 Cellular Rx SAW
RTC46SRRUHA B41 Rx (narrow band) 1.1x0.9 Cellular Rx SAW
RTC46SUTUHA B24 Tx 1.1x0.9 IOT SAW

RTC46SURUHA B24 Rx 1.1x0.9 IOT SAW

BAZZGPS/ 10T/ WIFI/ Cellular i& 5 25
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202117 F&SAWE K 28 /88 T 28

GPS/ WIFI Application

RTC46SARUHA

Cellular Applica
B1 Rx

tion (Single SAW)
1.1x0.9

Part Number Support Band | Dimension (mm?) Application
RTC46S2RUKA GPS L1 0.9x0.7 GPS SAW
RTC46S3RUKA GPS L5 0.9x0.7 GPS SAW

Cellular Rx SAW

RTC46SCRUHA

B3 Rx

1.1x0.9

Cellular Application (Dual SAW)

Cellular Rx SAW

RTCA8ACRUFA B1/B3 Rx 1.5x1.1 Cellular Rx SAW
RTC48PRRUFA B39/B41 Rx 1.5x1.1 Cellular Rx SAW
RTC47CCTUDA B3 DPX 1.8X1.4 Cellular DPX
RTCA7EETUDA B5 DPX 1.8X.1.4 Cellular DPX
RTC47GGTUDA B8 DPX 1.8X1.4 Cellular DPX
RTCA7FFTUDA B7 DPX 1.8x1.4 Cellular DPX
RTC47AATUDA B1 DPX 1.8x1.4 Cellular DPX
RTC47BBTUDA B2 DPX 1.8x1.4 Cellular DPX
RTCA7DDTUDA B4 DPX 1.8x1.4 Cellular DPX

INQ T8 R #8(0907)

B EX &€ T 25 ftTc-cAFB Y dual SAW

)
RichWave
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- RTC6012 RTC6013/31

N
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%

1

FER

5.8GHz

HEHEZRIIN

HBIRINFEZE SR

SR

AT RCA

MP @ 2020/Q3

10GHz

CW/FMCW ZE Z R lf (RTC6013),
A EEDSPEE 2 SoC (RTC6031)
%), EEEE & B2 5 el

AN F =R
BREXEREH
Fan R =R
BRI

MP @ 2021/Q1
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Camera
Light sensor

Infrared array sensor

( Microwave sensor)

l

Behavior detection
Vital sign detection

Body temperature

o
RichWave

Riciiwave confidential
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RTC6012

+ Z2451E

s 5.8 GHz ISM band
s O ,LEWIFI 17
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RTC6012 &

EE ZE Al

RichWave

ﬁ %%nin

M1P M1S
(PIFA ANT) (Patch ANT) (Monopole ANT)

RTC6012

Rt

(mm)

1RRI B B

RAIBE (Fov)

XEZARAGR

17x20

~5m

360°

. 20190605 [22-09]

=1
N

000000000H 1

17x20 17x20
~15m ~15m
120° 360°
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RTC6013/RTC6031 FE 4514k
| Rrco03 / Ricsos1

SEEHRERRAE
CW/FMCW & ZE UL 32 &3
9.5 to 10.6 GHz #E i Z
BRI (Cw)
FEEREH] (FMCW)
{EEE5H 5D (SNR)
= i&E FMCW chirp engine
Fia R E SR 2 i
A3E DspP EE %
IR S TR FER NS

/O

©/fO
C/O
©/fO
©/fO
o/ O
©/fO
X/ O
X[ O

RichW

65



10GHz[E

e [0y 8~15m R EY)FEFEREE T

Turnkey

1 - FER# R

e '"W F PorelodPaguser N W92 Aoncion

........

...........

Tuning Studio

RichWave
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o FRERIZEREE), [

RichWave

ALL | AFE I DFE I DAQ I DIST l BlU i

12 — SRR

1500

Addr Name Dec
00 SENSE_OP_MODE 1

1000

Magnitude

500

Distance

R

R 25 A b

Delta

Threshold

X
) W A
‘N“ NN o9 v 0 9

0 & @ & 9

. 2 —o . ) ———]

36 N
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10GHz[EFH3 - £anih=2 gl

DN IR R

[RAR =R I O 2

\
/

e
8! Tuning Studio - [w] X
File View Tools Help
> n n, s it
REAVERL 5 RichWave
¥-Axis Range
Max (10 Min -10
Line

[ L% 11:38:53] Send - Warm Reset { )
[L% 11:41:25] Send - Warm Reset { }

FW: 1735 HW: RTC6031 Config: 1738 Gain: 0

Breath Detection

H
0 1 2 3 4 5 6
Time [Second)
Human presence detected .
Breath rate acquired @ 17.4 breaths/minute
Heart rate acquired @ 65.0 beats/minute
LT $153/330) SENU - Werm RESET {

O me

O we

O Detection

RichWave

<> |«
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+80%

HEIEE H=FE

Yr2018 ‘

Yr2020
ﬁmg'ﬁ 1 SCseries

M Single-die
® Multi-die

2021FEsEFRE]: B 100% +100%

Yr2021(e)

+100%

e
EREIETT

2020 EBE AL R 50%

+100%

Yr2018

REBHERE . vzozo

221N B ERE

Yr2021(e)



Richwave con
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RS AU EE

BB T ERET]

= BRI ; EEXNRRTER

O
meENERE

S WLCSP, MCM, SiP
with SAW/BAW filter, Passive components

BN EH S@
S @

]

For mobile/handheld, SAW/BAW

RichWave
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RichWave
AlE AR El B & MRS

5G NR FR1/FR2 FEM
mmWave and Wi-Fi 6/6E/7
Radar Sensors

Industrial, Automotive Certification

SRR TE

SG9000, GS I12C, NI STS T4, PAx RedDragon

Low/High temperature characterization

%nnﬁ& = X AE
R ER S 7D BEOE

Dual/Quad-site production = a

/2 Cohu
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