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E-CMOS
sz ECFR2401
FEBERSM
¥ 1 | £EEBEREN , VCC =] Bafi
=33V, TA=25%C) B/ B B
IREEAES uA
FuR mA
Icc E§E= (0dBm) 14 mA
gl 16 mA
RGEhR
Jor TR 2402 2530 | MHz
S FRiRINER 12 MHz
PLL_stable PLL 325ERT18) 150 us
9% 1 Mbps
FCH,,, ShEERE 1 MHz
EHHERIEIR
PRF RABHINE 6 dBm
PRF BRI TR 0 dBm
PRFC BHIEER -18 6 dBm
PBW1 HiKEHAY 20dB HEE 1 11 MHz
( 1Mbps )
EUEUIERR
RXSENS?2 | FEMREUE (0.1%BER ) 89 B
A
C/llg BHETH 9 dBc
C/lig 2 11BPETIH 5 dBc
Cllyp 55 2 AmETIH -12 dBc
C/1pp 5 3 EMPETIH -24 dBc
REFR
VDD {HtEBERSE 1.9 3 36 Y%
VSS oAt 0 \%
Vou BB E VDD-0.3 VDD Y%
Voo {REBiHEBE VSS VSS+03 | V
Vi SEHNBE 2.0 3 36 Y%
Vi {REBFENBE VSS VSS+03 | V
Cin MANBE 10 pF
TIERE -40 27 +100 T
ETFIRE -40 27 +125 °C
Notes: 12MHz SIREIEEB S N22pF
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s ECFR2401

A E R
ECRF2401 XX R

EIEERIAE
M1 : SOP8
5 | Rz A
® e Pin Name Type Description
X0 [1] '8 ]vDD 1 X0 AOQ SRR
2 X1 Al R REA
X1 [2] [ 7 _1SDhA 3 VSS GND il
SOP8 4 ANT RF I BN
vss [3] 16 ]scL 5 cs DI | MHS{=2 , (A , BRI KR sleep mode
6 SCL DI 12C ATEPEINGD
ANT [ 4 ] [5] cs 7 SDA DO | 12C EuEw
8 VDD33 PWR 3.3V ERHA
12C 41 EIEREA
A. 12C S 1BR,
Master 25— =k 2% {E {7 7T4HF] FIFO =, Register
| start | device addr(6:0] [W|A | byte addr7:0] |A|  datalz0] [A| [A[  data[r:0] |A] stop |

Master 51— B SEAEHE BB - %M FIFO difith 1 (Hsi2 [Eftalot
[ start | device avdris0] [W[A] byte adari7o) [A[s| cevice adarfeo) [RTA]  dataroy  JA] oo [A]  eewol  [A]wr |

Master o] DU FIFO 0k

| start | device addr(6:0) |[R|A|  data[7:0) [A|  data[r:0] [A[ |A|  datalz:0)  [A] stop |
Sr: Repeated Start
A: Acknowledge Master to Slave Slave to Master
B. 12C &
] Standard mode — 100kbps 7 Yes
Fast mode — 400 kbps Yes
Fast mode plus — 1000 kbps Yes
High speed mode — 3200 kbps No
Clock stretching No
10-bit slave address No
General call address No
Software reset No
Device id No
E-CMOS Corp. (www.ecmos.com.tw) 9G23N-Rev. FO01
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-y ECFR2401

C. 12C Z3fFshik

] | | | 0 0 1] Read=1
Write=(

" packet
', error

~ auto_ack

FiFasaH

RF Synthesizer TX/RX control Register 0x00 default : 0x0030

Bit Name R/W | Description Default

15 TX_EN R/W 1: Enable transmit sequence 0

14 RX EN R/W 1: Enable receive sequence 0

13-12 | reserved R/W 00

11-7 SWALLOW/[4:0] R/W When RF_PLL_DIIRECT=1 00000
RF={reg0[6:0],reg0[13:9]}

6-0 RF PLL CH NO[6:0] | R'W | When RF_PLL DIRECT=0 110000
RF=2402+RF PLL CH NO[6:0] | <2450

E-CMOS Corp. (www.ecmos.com.tw) 9G23N-Rev. FO01
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ez ECFR2401
Miscellancous configuration  Register Ox01  default:  0x2077
Bit | Name RW Description Default
15 Sleep_made RIW 1: enter deep sleep mode
14 brelk _on_sleep RIW 1: oscillator un in sleep mode,
more current bul fast wakeup
0: oscillator stop in sleep mode
13 CRC EN RIW 0: CRC off 1: CRCon 1
12
11
10 RF_PLL_DIRECT | R'W When RF_PLL_DIIRECT=! 0
RF={reg0[6:0].reg0[ | 3:9]}
otharwise
RF=24024RF PLL CH NO[6:0]
9 Pkt_hint_pority RW 1: PKT/FIFO flag low active 0
0: PKT/FIFO flag high active
0: SP1 MISO 1s tri state when
8 Miso_tri opt RW SPI CS-1 0
1; SPI_MISO is low when
SPI_CS-1
1/ Reset_system W/R Reset system, write 1'b1 toreset | 0
all digital block
6-4
1: after received data.
automatically send ACK
3 Auto-ack R'W 0; afler received data, do not send | 0
ACK , just enter IDLE
2 Pack lenth en RIW I Hardware regard first byte of |
pavload as packet length
1 Fw_term_tx R'W 0: Firmware handle length and 1
terminate TX by MCU
1: when fifo write point cquals
read point, hardware Lerminate
TX
0 SCRAMBLE _EN | R/'W 0: scramble off  1: scramhle on 1

E-CMOS Corp. (www.ecmos.com.tw)
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st ECFR2401
PA Power Control  Register O0x02  default; 0x3080
Bit Name RW | Description Default
15-12 | reserved R/'W (011
11-8 | reserved R'W | rev 0000
7-4 reserved R'W 1000
PA Power set, reg[10:7] isa
3-0 PA_PW_SETI[4:0] unsigned number
RW | 1111: min 0000
1000: med
0000: max
Operation configuration Register 0x03  default: 0x5800
Bit Name RW | Description Default
000: | byte, 10101010
15-13 | Preamnble_len[2:0] RW [ 001: 2 byte, 10101010 10101010 | 010
111: 8 byte, 10101010.............
00: 16 bits, {reg31[15:0]}
01:32 bits, {reg31[15:0].
reg34[15:01}
10: 48 buig, {reg31[15:0],
12-11 | Syncword len[1:0] RW reg33[15:0], regi4[15:0]} 11
11: 64 bits, {reg31[15:0],
ree32[15:0], reg33[15:0],
reg34[15:0]}
000: 4 bits, 1010
10-8 | Trailer len[2:0] R'W [ 001: 6 bits, 101010 000
111 18 bits, 101010......101010
00: NRZ law data
7-6 Data packet type[1:0] RW | O1:Manchester data type Y]
10 8/10 line code
11: interleave data type
00: No FEC
5-4 | FEC type[1:0] R'W | 01: FEC 13 00
10: FEC 23
11: reserve, same as O
3

E-CMOS Corp. (www.ecmos.com.tw)
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ECFR2401

2-0 brelk_sel[2:0]

000: brelk keep 0

out

101z clk tx out

0G1: xtal_corc out
010: crvstal divided by 6, 2M out
R/W | 011 crystal divided by 12, IM

100: APLL_clk out

000

Operating configuration  Register Ox007  default:  0x7311

Bit Name

RW  Description

15 EN_VCO_CAL_IDLE RW I manually enable YCO
calibrarion during IDLE

Default

0

14 TXRX_VCO_CAL_EN RW  I: enable TXY'RX VCO

calibration

00

step Zus

13-10 | TXRX voo tim[3:0] R'W  0000: 6us

N001: 8us

1111: 36us

Timing configuration Register 0x0b  default: 0x837F

TXRX vco calibration

wailing time,base 1s 6us, |

1100

Rit Name

R/W Description

Detanlt

base, 2us step

TX_CW_DLY[3:0] RW 0000: 2us

Q001 : dus
1111: 32us

Transmit CW aller PA ON.2us

1000

11-¥ Re transmit time

/W 2H: 2 times
3H: 3 times

Max re transmit packet times
when auto ACK on

001l

E-CMOS Corp. (www.ecmos.com.tw)

7/23

9G23N-Rev. FOO1



E-CMOS

2.4GRFTx/RxIC

ECFR2401

7-6

Wake up_time[1:0]

R/W

Wake up time, base dus, step dus
D0 4us
N1 8us

11: Tbus

01

Rx_ack_time[5:0]

R/W

Wait RX_ack 1D timer setting,
step is 16us
T-16us x Rx_ack_time[3:0]

1L

Timing configuration Register 0x(¢

default: Ox3E11

Bit

Name

R/W

Description

Default

VCO ON DLY[5:0]

RIW

After st TX or RX. wait dclay
timer for VCO sctting, 4us siep
DDDO0O: dus
DODDOL: Bus

1L 256us

001111

9-8

TX PA OFF DLY[1:0]

RW

Delay timer for setting PA OFF
after PA_OFF
command,dusbase, 2us siep
0D: 4us

D1: Bus

11): Bus

11: 10us

10

TX PA ON DLY[3:0]

R'W

waite delay timer for PA fully
on afier VCO_ON, 4dus step
xD00: 4us

x0D1: Bus

x1111:32us

0001

3-0

TX_SW_ON_DFELAY[3:0]

R/W

waite delay timer for TX_SW
on after VCO_ON, 4us step
00D0D: 4us

DDDL: Sus

11111: 64us

0001

E-CMOS Corp. (www.ecmos.com.tw)
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"z ECFR2401
RSSI value Register 0xI1  Read only
Bit Name R Deseription Detault
15-8 | RAW RSSI|7:0] R 8 bit RSSI valuc from analog
circuit
70 rssi lat[7:0] R RSSI latch
Block status Register 0x12  Read only
Bit Name R Deseription Default | Optium
15-14
13 FIFO FLAG R I': FIFO empty or full
12| reserved R
11
10 VCO CAL ERROR R Indicates no proper VCO curve
sclected
9-0
Main status Register 0x16  Read only
Bit Name R Description Default | Oprinm
15 Crc_error R l: Receive CRC error
14 FEC23 error R l: Indicate FEC23 crror
Framer stans
13-8 | Framer st R 31 H: ST_SLEEP
331 ST WAKE _UP........
7 Syneword rev R 1: syneword received
6 | PKT_FLAG R | Packet flag indicator
Transmit packet control state
000: TX IDLE
53 Tx st[2:0] R 001:TX 1D
010: TX CRC
011: TX DATA
110: TX DONE
2.0 Rx_st|2:0] R Receive packer contro] state
000: RX IDLE
001:RX_ID
010: RX_DATA

E-CMOS Corp. (www.ecmos.com.tw)
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gz ECFR2401
011: RX TRAILER
100: RX_DONE
110: RX CRC
AMS TEST Control  Register 0Oxlc default: 0x4008
Bit Name R/W Description Default | Opiim
) RSS! PDN R/W 1: force power down RSSI 0
14 SENSOR EN R/W 1: temperature scnsc ¢nable |
13 | Bg_tsi_pdn | R'W | 1: BG power down during 0
AMS TST ENB-=I
12 Xial_1st_pdn R/W 1:crystal buffer power down 0
during AMS_TST ENB=1
11 RSS1 DIS R/W 1: disable RSSI clock 0
10 cw_mode R/W It cw mode  0: normal mode 0
9 TEST1 OUT EN R'W 1: select TESTI pin as 0
SYNTH_SIGOUT output
8 TEST DIV R/W 1: route *DIV” signal as 0
SYNTH_SIGOUT output
7 TEST FREF R'W liroute “FREF”  signal as 0
SYNTH_SIGOUT output
6 TEST NA RW l:roue “NA”  signal as 0
SYNTH_SIGOUT output
5 reserved R/W 0
4 ADC DATA OUT RW 1: € bit ADC word and clock mux | 0
out at test mode
3 AMS BLUF PD RAW 1: power down test buffer I
2 AMS BUF LS R/W 1: enable level shift of test butfer | {)
| AMS_BUF_GN RIW Gain control for test buffer
0 AMS_BUF_SIN R'W 1:Single-end mput for st buffer | 0
AMS TEST Control Register 0Oxl¢ default: 0x7FF4
B3it Name R/W Description Default | Optium
15 ' AMS_TST_ENB R/W 1; coable the AMS test mode and | 0
bypass the state machine
14 APLL. BG TST PD R/W 1: BG&APLL power down |
during AMS TST ENB-1

E-CMOS Corp. (www.ecmos.com.tw)

10/23

9G23N-Rev. FOO1



ECMOS 2.4GRFTx/RxIC
i ECFR2401

13 RF VCO TST PD R/W 1: RF VCO power down during | 1
AMS TST _ENB-I

12 SYNTH TST PD RIW 1:SYNTH power down during K
AMS_TST_ENB=1

11 TXDAC TST PD R/W 1: TXDAC power down during | 1
AMS_TST_ENB=|

10 TX PA TST PD R/W 1: PA power down during : 1
AMS_TST_ENB=|

9 LNA TST PD R/W 1: LNA power down during B
AMS_TST_ENB-1

b MIXER TST PD R/W 1: MIXER power down during R
AMS_TST_ENB=1

7 BPF TST PD R/W 1: BPF power down during 1
AMS_TST_ENB=|

53 RC TST PD R/'W 1: RC-CAL power down during 1
AMS_TST_ENB=|

5 ADC TST PD RIW 1: ADC power down during B
AMS_TST_ENB-1

+ RC TST STARI R/W 1: Provide test value for RC start | 1
during AMS_TST ENB-1

3 ADC_TST CLKEN R/W 1: Enable ADC clock during 0
AMS_TST_ENB=]

2 TR TST SW R/W SW control during E
AMS_TST_ENB=1, 1: TX (: RX

1 TXDAC MOD MON | R/'W Izenable ADC output monitor 0

0 REG_RESET_EN R'W | I: coable write i'cgiglcr to reset ;'0-
(enable system reset. high active)

SYN_WORD_1 Register Ox1f  default:  0x0101

Bit | Name R'W | Description | Default ‘

4

15-0 | SYNC_WORD[15:0] R'W | LSBbitsof SYN WORD is first | 0101H ‘

SYN_WORD 2 Register 0x20)  default: 0x0202
Bit | Name R'W | Description Default ‘

15-0 | SYNC WORD[31:16] R/W LSB bits of SYN WORD is first | 0202H ‘

E-CMOS Corp. (www.ecmos.com.tw) 9G23N-Rev. FO01
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SYN_WORD_3 Register 0x21 default: 0x0303
Bit Name - RAW Description Detault
15-0 | SYNC_WORDI|47:32] | RAW L.SB bits of SYN_WORD is first | 03031
SYN_WORD_4 Register 0x22  default: 0x0404
Bit Name | RAW Description Default
15-0 [ SYNC WORD[65:48] | R/W LSB bits of SYN WORD is first | 0404H
Register 0x23  default: 0x8001
Bit Name R/W Description Default
15 FIFO_share en R/AW 1: share RXVTX FIFO 0
14:0
FIFO threshold reg Register 0x24  default: 0x4401
Bit Name | RIW Description Default
15-11 | FIFO_empty_threshold RIW FIFO empty byte threshold at TX | 01000
10-6 | FIFO full threshold R/AW FIFO full byte threshold at RX 10000
5-0 Synword threshold | R'W ID correction Error bit threshold | 000007
RX _FIFO RD PTR Register 0x25 default: 0x0000
Bit | Name R'W | Description - Default
(] RXFIFO_CLR_W_PTR RW I: Clear RX FIFO point 1o K(

0 .not available m RX
14 RX_FIFO_WR_PTR/6f R'W available at fifo_sharc_cn=| ‘ (0
13-8 | RX_FIFO_WR_PTR/3:0) R'W | FIFO write point ‘ (
7 RXFIFO CLR R PTR R'W 1: Clear RX FIFO pointto 0, | 0

not available in RX
6 RX‘Hl-U_RD_l’IR[é] - R'W avalable at ﬁlo share en—1 |0
50 | RX_FIFO_RD_PTR/3:07 RW | FIFO read point ‘ 0H
TX_FIFO_RD_PTR Register 0x26 default: 0x0000
Bit | Name R'W | Description ‘ Detault
15 TXFIFO_CLR_W_PTR R/W 1: Clear TX FIFO point to N

0 .not available in TX
14 TX_FIFO_WR_PTR(6/ R/W | available at fifo_share_en=| ‘ (0
13-8 | TX FIFO WR PTR{5:0] RW | FIFO write point } (]

E-CMOS Corp. (www.ecmos.com.tw)
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E-CMOS
— ECFR2401
7 TXFIFO_CLR_R_PTR RIW 1: Clear TX FIFO pointto 0, | 0
not available in TX
6 TX_FIFO_RD _PTR/6] R/W | available at fifo_share_en=| 0
5-0 | TX_FIFO_RD PTR/5:0/ R/W | FIFO read point OH
TX_FIFO_REG  Register 0x27 default: 0x0000
Bit Name R/W | Description Default
15-0 | TX_FIFO_REG | R/W | For mcu read/write data between the FIFO | 0000H
RX_FIFO_REG  Register 0x28 default: 0x0000
Bit Name R/W | Description Default
15-0 | RX_FIFO_REG | R/W | for mcu read/write data between the FIFO | 0000H
Fre B E(LE

fe I 42 (B35S - B - TS EaI RIERE » R AFUR © IEE LIER > 2E
HELTEALETA > 4052 B AR -

B DR E R Es I E

FA #=B
Address | reset value | Address | reset value Address Opt value
0x00 0x0030 0x15 Read OHI_V 0x0a 0x2053
0x01 0x2077 O0x16 Read only 0x02 0x4060
0x02 0x3080 0x17 0x0000 0x05 Ox7fab
0x03 0X5800 0x18 Ox6FE1 0x0f 0x661d
0x04 0x4A00 0x19 0x1300 0x0d 0x6003
0x05 0x7126 Oxla 0x07F7 Oxla 0x00£7
0x06 0x1988 0x1b 0x1800
0x07 0x7311 Oxle 0x4008
0x08 0x1659 Oxld 0x0000
0x09 0x007B Oxle 0Ox7FF4
Dx0a 0x2433 0x1f 0x0101
0x0b 0xR37F 0x20 0x0202
Dx0c 0x3E11 0x21 0x0303
0x0d 0x6000 0x22 0x0404
Dx0e 0x4c00 0x23 0x8001
0x0f 0x6609 0x24 0x4401
0x10 0x5F8F 0x25 0x0000
Ox11 Read only 0x26 0x0000
0Ox12 Read only 0x27 0x0000
0x13 Read only 0x28 0x0000
Ox14 Read only 0x29 0x0000

E-CMOS Corp. (www.ecmos.com.tw)
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= ECFR2401
JE P 4R R
I ‘ ® voisE VD33 '“}F_{
1l O r 33 E i
é —r_fI X1 spa [718pA__ BRI vbp3s SDA| o
) SOPS - st o
"'_I VsSs scLl & | SCL %VDDS} CS | o .;_.‘
ANT 6 ! oo
VSS
4 _|ANT o) . W— 0

E R NETEAE SDA M1 SCL Ml L5 8ERk T 4. 7K iy EHIEEH » £ —fRIEMS G > ShEF_EAIEERH R1 AT R2 7]
A

R =2
EEREFESR(LER
voo /
POR
Cir PR 2

1 g/ NEER EEEEDIRE (POR) » T1 Ky LEEIRHE - £490.5ms
2. T2 BAYRIGERH > €95 1.5ms > Zi& ) MCU WliG{E 3 Fas
3. Ffrasia boeidk - &R AT LABAaER ST Bl R
4. FRTNETHBIEE - &R B EEDRE

a~ WEGEE LR Ox1e[O0]3FfFas Fv' 1 > (EREERAEELIAE » FFHS OXOL[7]57f7as 55 1k i DASE AR (R -

LAk

%%%%E&

MRS

E-CMOS Corp. (www.ecmos.com.tw) 9G23N-Rev. FO01
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e ECFR2401

i# A sleep mode HIMAEE
& CS il > I H MCU 5535725 OX01[15] 5"“171&, & F #E A sleep mode, ILHF E#EEE T <1uA,sleep mode T a&-{FesHY
HEESIEREE - & CS FI{l{%, & F B EIMARE#E A IDLE jREE - MCU ZHIIK CS —FRIFfE (S 5 Bafs e » 4 1.5ms),

Aot

B
ZEp R g

Preamble SYNC Trailer Payload CRC

@ Preamble: 1~-8 bytes, programmable.
@ SYNC: 16/32/48/64 bits, programmable as device syncword.
@ Trailer: 4~18 bits, programmable.
@ Payload: TX/RX data. There are 4 data types:
-Raw data
-8bit/10bitlinecode
-Manchester
-Interleave with FEC option
@ CRC: 16-bit CRC is optional.

FIFO BE
THECE 64 (BT > FEICRIZEEIEA > AR E RS BRI A% 32 (i TCAHHE OX23[15]E Fy O BIIE{E M 32 firyri

W22 FIFO fih

1720 FIFO f3%ix FIFO HUSHE {5 1A ] imaa s 0x25 » 0x26 MHIERF (7 1 A0E R
2. & PEIRRM, S EIERE R FIFO 5%/ bytes 8% -

3. E PRI ESUE] SYNC I » 2L FIFO 5f58T & HENE O

4 B ER AT BRR > S5 FIFO SRS G HENE O -

#iEH payload &E

LT A A S TXIRX BRE - B3 (7 0x01[2]=1 i » NEGRREERIE payload 55—(1 byte Bl ia it &£
J& o A1%E5% 8 {5 byte > S5—{H byte JEF 8,4 7R 9 {H byte

& A ras 0x01[2]=0 > %5—{ byte BRLZ (T EHFFIAE R - ERMERERH TX FIFO ik fyZe sl MRHEZ TX_EN
AGRIE - IR -

C=01[2] 0x01[1]
pack_lenpth_en |fw_term_tx
ETE_EN=0 EF5ETEEf o
0 ERE_EN=D FRELEIB -
0 : % 2 : =
EFIF0 A ZEF B R 36 -
1 ERE_END BELREIB o
Pavload F—ENTEETEE
) &0 T 255byres o B30 E
: 295bwtes {8, HEI S ENE R 0
E-CMOS Corp. (www.ecmos.com.tw) 9G23N-Rev. FO01
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ARREPEH E BRI

B2 fres 0x01[2]=1 1 - payload HY55—{i byte R RE » fRARE/E 255 bytes -

L LiEnlina

2.4GRFTx/RxIC

ECFR2401

THHR TXEF. © & MCU K 35{725 0X00[15]55 £ 1'1% » [EIIF 55 251785 OxX00[6:0]55% & {F 85 58 - &/ HER
1% payload FRE A A - MCU FREALEE S trailer 55 A S S &R - WREELEESE FIFO £E > MCU FELZRE
FIFO &} - FIFO flag(regOx12[13])%57: FIFO 2R & k72 -

Write reg

cs I_I

Internal TX on

—_—

- - 2us
VCO on delay A PA on delay a
Transmit data X Tx package x
PKT_flag
PKT _flag=1 after Tx packet has been sent
FIFO flag I

MCLU fills FIFQ before framer sends trailer bits

FIFO flag=1 when FIFO is empty ——

FIFO_flag interrupt

Y

Disable FIFO_flag
interrupt

More data to TX?

Write data to FIFO

Tx B [

-

TX start

l

Write Reg TX_EN=1

and select TX channel

'

'

PKT_flag interrupt

Y

Clear FIFQ write point

>

Write transmit data to

i

Enable PKT interrupt

l

Enable FIFO_flag
interrupt

RETI

MCU &84 & kML AL =]
FIFO I PKT flags 5 MCU [y h (=58

E-CMOS Corp. (www.ecmos.com.tw)
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E.CMUSM-'?‘ 2.4GRFTx/RxIC
e ECFR2401

& EEEVRARE T - SfiRE s GIRREHE - BRI E58 2L FIFO of » (BT IR S MCU &R » {HE{ReEE I
FE8%1% TRAILER Z I AFTAER + AIRER ANVREFRZERE - AR AT B @ IR

Hit SRR G T
1. s bEfres - B AR ZEEVEFFSE
write reg[0x0a] = 0x2053;
write reg[0x02] = 0x4060;
write reg[0x05] = Ox7fa6;
write reg[0x0f] = 0x661d,;
write reg[0x0d] = 0x6003;
write reg[Ox1a] = 0x00f7;
2. 7572881 FIFO
write reg[0x26] = 0x8080;
3. BERIE] FIFO » #3AE5F! - 0x05 0x01 0x02 0x03 0x04 0x05,5—(E{7 tal T ~ESE
write reg[0x27] = 0x0501;
write reg[0x27] = 0x0203;
write reg[0x27] = 0x0405;
4. BUENEEIAERE - [FIR R EHIE
write reg[0x00] = Ox80XX; /MK 7 fiL T ASEE 5%
5. 1 pkt_flag(regOx16[6]) i » FREFIAERK

g2 NS g

NHBUR RX BRI - & MCUG 2y (Fas 0x00[14]55 fy 1 1 H B4y PR as ilid - &R TR RXIL (7 IEHEHY
syncword - EUEI-HERY syncword - &5 i H IR SR - BB EEEE R o IREHR A IDLE -
EREIVERERER 63 bytes - FIFO flag #HEE{ER] > Ek#E MCU LAZATE FIFO g U -

FESIEHE ~ ZACHIREEERRS - A —EREULE| IEMERY syncword - By T3 G HIRSEHTE I - MCU RREE i —(EE i Es -
FERZHIEM T > ERMERAE —E AR E A ] DU - ASRIQUE 8 A FHR 25 AR F IR F A -

Write reg
CS I_

Internal Rx on

VCO an delay

i e U

Received data x Rx package X

PKT_flag PKG flag=1 when Rx packel has I

been received by framer

FIFO fag I

FIFO flag=1 when FIFO is full

PSR ]

E-CMOS Corp. (www.ecmos.com.tw) 9G23N-Rev. FO01
17/23



E-CMOS 2.4GRFTx/RxIC
iz ECFR2401
RX Start
RX timeout
l interrupt
Write Reg as RXon
and select RX
channel R
l Disable PKT flag
interrupt
Wait 10us l
l Write Reg’
RX _EN=0
Set RX timeout timer l
l RETI
Enable interrupt
FIFO_flag interrupt PKT_flag interrupt
v Y
Disable FIFO_flag Disable PKT _flag
interrupt interrupt
More data to No
read in? Read FIFO
Yes
Read FIFO Read FIFO
| | Enable FIFO_flag Enable FIFO_flag
o interrupt interrupt [+
y A
RETI RETI

PR

i BRI -
1 yHabEfEes - B AREE(LAarFeasE
write reg[0x0a] = 0x2053;
write reg[0x02] = 0x4060;
write reg[0x05] = 0x7fa6;
write reg[0x0f] = 0x661d;
write reg[0x0d] = 0x6003;
write reg[0x1a] = 0x00f7;
2. 75z FIFO
write reg[0x25] = 0x8080;
4. BB RRILGERE - [FRFa EARIE
write reg[0x00] = 0x40XX; /& 7 fir7C B AEE S
5. %457 pkt_flag(regOx16[16]) fyrs » FonfFUE—IaE R - FEdaieRt FIFO SEEUR S 0V —(E sl BB
read reg[0x28]

E-CMOS Corp. (www.ecmos.com.tw) 9G23N-Rev. FO01
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E.CJIUS-:'?‘ 2.4GRFTx/RxIC
e ECFR2401

S EHOIENESEME
IR OB S ESA
55 fres Ox01[3] = 1,{#14E auto-ack DjgE
FE {725 OxO0b[11:8], B HE & H - THEEZ 3 @ Al —REFALE > HEH 2R
$ 571723 Ox0b[5:0], 3 B ACK IF[H » BRET/Z Ox3f » [ step /Z 16us » 483 ARLY % 1ms >

FORERF 1ms FifE2UE] ACK B HESH REUZA TR A B EG ERri iX E R -
[ERERIA(EAE AUTO-ACK LORERYIE HIIFERY pkt_flag AYALEERFHE A —Fk -
SEETTERE] ACK 12 BRUTE] ACK BLE S I ER A » Sl g pkt_flag - JBHIHHREE - meu 72
pkt_flag firi&it% - mIEZ (7 a5 OXL6[71fr » 40 1 EIUE] ACK £
PO R ETERMEE 3 ACK & » Z2MZIRHBEUGIRRE - HIIE pkt_flag {555 -

ACK 1SR4 5 150us » 3= preamble 1 syncword FY-E R -

@ CRC16 FiB}

HIREBRTE BB -

% 7es Ox01[13]5aRLEREART CRC TIAE -

CRC FiEUH AUTO-ACK Thae/ A FER » & FEUGIREE R %2 CRCRREFZE » (HEFFE3EH CRC error jREEfLTT -
pkt_flag fi#L1% > mcu T]3E Ox16[15]fi7 HET CRC & IEHE » JAE B R TR il EH &R -

CRC FHELH. AUTO-ACK THAEERFIRL » iEFf L A & BB AT CRC 2 E IEHE - IR BEULTT pkt_flag fitL - sREAUE]—iH
&kl H CRC TEHE -

EREREERE

% (Fas 0X01[2]=0 i - payload 55— (BTl ARAE R - BRAEHMZFFas OXOL1RE -

&fw_term_tx=1

EEFes OX01[1]=1 » FF&AfERINE » 240 ELRrE 2 FIFO AU S $HAIEETE$T - 405 MCU (£ 1F (A% 2% FIFO 55&
o R R e E PRI E] FIFO o[l Ry 22 - Zh1% HENR H SR 5HIRAE -

B PR

Write reg
SPI_CS I_

Internal TX on

= |- 2Us 8us L 2 Framer with terminate TX when FIFO
VCO on delay I=* PA on delay el Tx point equals FIFO Rx point

Internal Tx Data X Tx packag: X

PKT_flag
PKT_flag=1 after Tx packet has been sent
FIFO_flag I
MCU fills FIFO before framer sends trailer bits — 1
FIFO_flag=1 when FIFO is empty ——
FHEE5 0x01[1]=0, 22 FIFO ##Ez=sii# s - FIFO fulllempty fE{E 7] LM% {725 FIFO THRESHOLD 2%

:EEx: .
IS
’

B &E{EH 12C ZEEF MCU 385 FIFO ZHEILE -

E-CMOS Corp. (www.ecmos.com.tw) 9G23N-Rev. FO01
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E-CMOS =~ 2.4GRFTx/RxIC
g ECFR2401

using interrupts for PKT and FIFO flags.

TX start
A
FIFO_flag Interrupt Write Reg as TX on and PKT _flag interrupt
select TX channel
, ' !
Disable FIFO_flag Clear FIFO write point Disable PKT flag
interrupt interrupt
Y
Write transmit data to
More data to TX? L RETI
Enable interrupt

Write data to FIFO

'

Enable FIFO_flag
interrupt

RETI

B {7as 0x01[2:1]=2'b01 S A2 ]

€fw_term_tx=0(TX)
& Fas 0x01[2:1]=2'b00 i » 48 A A 1E S (745 0X00[15] tx_en=0 H{s 35T -

Write Reg Write Reg

SPI_CS L LI j -

Internal TX on

> |- 2us ] 8us
on delay

Internal Tx Data X Tx packet X

Framer terminates TX when

. PA on delay - MCU/Application writes Reg TX_EN=0

PKT_flag
PKT_flag=1 after Tx packet has been sent
FIFO flag I
MCU fills FIFO before framer sends trailer bits — T
FIFO_flag=1 when FIFQO is empty ——
i FERS 0x01[2:1]=2'b00 BF » TX i e iE|
E-CMOS Corp. (www.ecmos.com.tw) 9G23N-Rev. FO01
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E-CMOS 2.4GRFTx/RxIC

il ECFR2401

—

using interrupia for PKT and FIFO flags.

TX start

;

Write Reg as TX on

and select TX channel

FIFQ_flag interrupt Clear FIFO write pcint
, !

Write transmit data to

Disable FIFO_flag FIFD
interrupt l
No Enabe irterrupt
More data to TX?

FIFO_W _ptr=

FIFO_R_ptr7 PKT _flag
interrupt
Write data to FIFO
Wait one byle data l
TX time Enable FIFO_flag Dh’it::a::;fn.g
¥ interrupt
Write Reg Tx Off s
RETI
RETI

&3 0x01[2:1]=2'b00 HF > TX JRtEfE

&fw_term_tx=0 (RX)
& RegOx01[2]=0 i » & F1 K& /£ RegOx00[14] RX_EN=1 IFBraatE U el » EHF & A R & i RX 5 E & E HIAH
B - TR —ERFEE A B g A0 RX RS TRE1 » & BAATEW RIS 5% P =4k syncword - — BLHE] » Kifir
1= PKT flag - ifi[a) FIFO #EUEIRYERE - PKT flag i —E fys B | MCU £ FIFO FEAVERIEESE - & MCU fugiE
sH5T1%  PKT flag MR EE] ME TX/RX HEH -
# Reg0x01[2:1]= ‘b00 or ‘b01 iF - ZEH MCU % RegOx00[14]5 & 0 A AEIRH RX JIREE -

Write reg Write reg

SPI_CS L L

|

nternal Rx on VCO on delay 2us —» je—o

| e 2us |
Internal Rx data “ Rx package x
e R
pessssesssseecstneateae
PKT_flag '
PKT_flag=1 when syncword received.
PKT_flag=0 when MCU/Application reads first byte from FIFO register.
FIFO_flag | I

FIFO_flag=1 when FIFO is full
‘= Reg0x01[2:1]="b00 or ‘b01 F¥ - RX W Fr[aE]

E-CMOS Corp. (www.ecmos.com.tw) 9G23N-Rev. FO01
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—

ECFR2401

using interrupts for PKT and FIFO flags.

RX Start

A 4

Write Reg as RX on
and select RX channel

.

Wait 10us

.

Set RX timeout timer

v

Enable interrupt

P

FIFO_flag interrupt

k A

Disable FIFO_flag
interrupt

More data to
read in?

Read FIFD

v

Enable FIFO_flag
interrupt

B
4

k4

RETI

)

PKT _flag interrupt

v

Disable PKT_flag
interrupt

v

Read one byte data

Read more
FIFQ?

Read FIFO

a4
+
r

h

(

RETI

& Reg0x01[2:1]='b00 or ‘b01 Hf » RX JifZ[E

E-CMOS Corp. (www.ecmos.com.tw)
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E-CMOS = 2 AGRFTx/RxIC
e ECFR2401

PA B HHIHRE

PA [ D28 v] LUBE 271725 PA_PW_SET[3:0] - H[J regOx02[3:0] 54 E > regOx02[3:0)/2 —{HEfERTH7 %) - (B
Ko PA B IEREU N o B R IPR A E] 6dBm /o4 o $IfE reg0x02[3:0]=0000 - fz/ N H T4 Fy-18dBm /&4
#IFE reg0x02[3:0]=1111 -

RSSI

1% RSSIRRRILIEE » £ RXGIREET > wlidis regOx11[15:8] E#E:5 MU Ry RSSI{H - EAaHA40 T -

(1) Rt A S EAE RXGIRRR

(2) 5t regOX1c[15]53 5 1 » BARA RSSI DUMBR Z AT RE 7Y RSSIH » A& FHRF regOx1c[15]55 % O - BHRL RSSI izl
DHRE > F4F 60us Z 1&gk n] DU regOXI1[15:8]5HUE [Ny RSSIE -

TENES R RSSIRHITHREREITELE -

RSSI

140 . .
120 /7‘."_‘
100

-

S 80+

._‘I

7))

& 60
) /./ |
20 +

-85 80 75 -70 65 60 -55 -50 -45 -40 -35 -30

Pin / dBm

=
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