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5 ESHHE
=1 BEEY (MIMRSEMEEE LPRE25°C - TFBE3.3VRHGH T FRIN )
28 i i Al AR
B | BE | BX
Tor THERE -40 85 °C 1600H& 5 L1F)REZ110°C
Vb T1EsEE 19 3.6 \Y
F_xtal BRI 12 MHz 50PPM tolerance
Iop_Tx TXLTEER 18.5 mA Pour=0dBm
Ibb_RrRx RX L{EEE#R 16.5 mA
Ipp_IDLE IDLE T {EEEiRt 0.7 mA
lop_sLp Sleep T fFeR)R 2 nA 3.0V at ROOM temperature
Feik ) L0 Y 12 MHz
T, i SPWJ‘@;}E'"J\:%—FB% o5 ns Reql_Jirement _for errqr_—free
RYBT 18] register reading, writing.
F_spi SPIRY iR & 0 12 MHz
F op THEsZE 2402 2480 | MHz
VSWR AEIROES <21 Vsw
(Zo=50Q) R
RXS BEWRHE -87 -80 dBm BER <=0.1%
RXM BARBEAINE -10 dBm BER <=0.1%
11P3 =M AE LS -40 dBm BER <=0.1%
R_gata EG/EES 1E6 Bit/s
Cl_co-channel Bl 9 dB
Cl 1mhg IMHZEMES T 3 dB -60 dBm desired signal.
Cl omHz 2MHZESRE ST -15 dB -60 dBm desired signal.
Cl smmz SMHZ[EMESTIL -24 dB -60 dBm desired signal.
Cl image Ca;gzrégn;fggir::é:; at -10 dB -67 dBm desired signal.
Cl_amHzup Cz;ggnrggrgizggtce -27 dB -60 dBm desired signal.
OBB_1 -30 dBm 30 MHz to 2000 MHz
OBB 2 EUREZ -10 dBm 2000 MHz to 2400 MHz
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B/ | HE | HK
OBB_3 -10 dBm 3000 MHz to 12.75 GHz
I:)out_max H'Ei'j(ﬁgjlj]’—_g 3 dBm
S YN Modulation Characteristics
DF1 350 kHz -
e 00001111 pattern TXEYE diagram
S YN Modulation Characteristics
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l2of [19o [1g] [17] [ug]
CE/EXTRST | 1] [15] vDD
SPLCSN | 2] [14] vss
SPL CIK | 3] [13] ANTH
SPI MOSI | 4] [12] ANT
SPI MISO | 5] 1] ~c
[6] [7] [s] [o] [id]
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ERwRS =312 ERIsEE A
1 CE/EXTREST N EZETIN GH{EE. EMES , 1S RFEEE , 0GRS
2 SPI_CSN HFIAN SPHEORIEES
3 SPI_CLK N EETIN SPIRTEP , 12C AI$h ( *BAIASPIEO )
4 SPI_MOSI ESELTTIN SPI Slave Data Input , 12C A5
5 SPI_MISO i SPI Slave Data Output,12C Data(*ZXIASP13EZ])
6 PKT_FLAG i RiX. BESERIREAL
7 VDD =EH BINEE
8 VSS i i
9 XTALO &R BRI R
10 XTALI EEDETIN N AN
11 NC TR
12 ANT ERp | ReezO
13 ANTb ERpZ | ReezO
14 VSS i ih
15 VDD =M BINBBE
16 NC TR
17 VSS ih it
18 VDD =N/ BINEBE
19 NC Tz
20 VSS it i 2
FIFO FLAG || ks wss
CEEXNTRST Zl E V&S
SPI CSN 5 fie] avemo
SPLCIK 1] k3| anT
SPI_ MOSI g E Vss
SPL_MISO 5 | fit] xram
PKT FIAG [1] fo| xraro
vDD ] b | MONIp

&3 SC1600 SOP16%t#E =R
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ElRS EHE EHIEE A
1 FIFO_FLAG Hrm FIFOTS & i#tR& L
2 CE/EXTREST | #=#A SEHERE. EMMES | 18R FEE , - BN
3 SPI_CSN e PN SPHEORIEES
4 SPI_CLK EFHN SPIRTHp , 12C Ad$h ( *BRIASPIEO )
5 SPI_MOSI &N SPI Slave Data Input , 12C A5
6 SPI_MISO #FHEH | SPI Slave Data Output , 12C Data ( *BRIASPI3ZE] )
7 PKT_FLAG HFHH KX, BRETHINGR
8 VDD =R/ I NEB/E
9 MONIp STl W E R
10 XTALO S BRI S e A L
11 XTALI EELETIN BRI HE N
12 VSS ith ih
13 ANT 59RO Ktz
14 ANTD Cp7 Ktz
15 VSS i i
16 VSS ih ith
NTALO Il E VDD
xtar |21 [7] sp1most
ant 3] (6] SPI_CIK
avss 4] [5] seresw
K4 SC1600 SOP8Ei~nERE
<4 SOPSE Rt
EHRS EHE EHIZEE A
1 XTALO T R A
2 XTALI A R
3 ANT ENp7 | Rzl
4 AVSS it i
5 SPI_CSN LTI SPHZEORIEES
6 SPI_CLK HFEAN SPIRTEd
7 SP1_MOSI #=10 SPI Slave Data Input/Output
8 VDD == BINEBE
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7 EARVR/FH
GND _, GD
al 8 2 ¥ T o=
Ul
° 2% ¢3g¢ T e
w o = =
z S g T
CE ] = = VD33 |15 VDD g.zl:'spF
SPI CSN 2 - 14 e
S~ SPI CSN RF_VSS || GND T %:%H
SPI CLK 3 SPI CLK ANTS |13 ANTB | TL?’
SPLMOSI 4 | cor prost ANT |12_ANT _ N\ﬁ,\—l nt
- Cs
SPI MISO 5 _ . Ln 0.750F
e SPI_MISOQ . ; NC —— - P
e B 2nH
= | A =
¥ £ 2 B E
b i"" = GND
5 A GND_| 1
= = 1 2
JEnyls
—_’1 C3 Cc4
+ 7up_L6eT Lﬂ
(E) GND GND
EJ5 SC1600 QFN20E2 2 i/ FHE]
75 SC1600 QFN20EARI Ry T A&
HE [REBERIR =l ESETS T
2 C1,C5 0.75pF 0603 murata, #0.2PF, 50V
1 C2 4.7uF 0603 murata, #5%, 50V
2 C3,C4 36pF 0603 murata, 35%PF, 50V
2 L1,L2 2nH 0603 murata,#0.2nH
1 Y1l 12M 3225 <350ppm ESR<60Q
1 Ul SC1600 QFN20
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U1 GND
SOP16
FFO FIAG 1} oro FLAG vss —-“I-G\D tiﬂ
CE/EXTRST 2 | o RF VSS I' SND "
SPI CSN 3 | spr csN AN |14 -\N’I‘B l = % N
SPI CLK 2] sp1 CIK ANT |—13__ANT 1pF
SEIMOST_ 3 ] sP1 MOST RF_VSS (——||:GND
SPIMISO 6 | ¢pr \iso XTALT |11 XTALI
PKT FLAG 7 | per prag XTALO |10 XTALO ’
h‘ D g | vp33_10 MONIp ——OEE ¢ L= ¢
-_ it QN et
c4 C2 C3
4.7uF 36pF 36pF
GND GND GND
K6 SC1600 SOP16EEZEU Ry FRE]
<6 SC1600 SOP1682 Y[y F T /B BB
[REEEFRR 8 ESESS i
C1 1pF 0603 murata, 20.2PF, 50V
C2,C3 36pF 0603 murata, #5%PF, 50V
C4 4.7uF 0603 murata, 5%, 50V
L2 1nH 0603 murata,#0.2nH
Y1 12M 3225 <450ppm ESR<60Q
Ul SC1600 SOP16
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GND GND

Gl —— vy —/=C2

36pF ;||:||L -

12M 1

Ant] ANT 3

4

4.3nH -

XTALO

XTALI

ANT

AVSS

VD33 10
SPI MOSI
SPI CLK

SPI_CSN

Ul
SOPS§

8 VDD

L

7 SPI MOSI=—=Cl

4.7uF

[=)}

SPI CLK

GND

GND

N

5 SPI CSN GND

&7 SC1600 SOP8HLHY R FH

Z<7 SC1600 SOPSERZYRyFRITH B

HE |REEWR| & ESES fEA
1 C1 4.7uF 0603 murata,#5%PF,50V
2 C2,C3 36pF 0603 murata,#5%PF,50V
1 L2 4.3nH 0603 murata,#0.2nH
1 Y1 12M 3225 <#50ppm ESR<60Q
1 Ul SC1600 SOP8
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8 SPI INTERFACE

8.1 SPI SEQUENCE

SPI_CSN ;I |<_ T2a ,—|
| e TS T3 T2 [

CLK

MOSI

MISO ﬂ@@ﬂﬁi@'@@@@@ﬁﬁ! -

Figure 8-1 4wire SPI R/W Register sequence ( CKPHA=1 )

SPI_CSN S| | T22
| T6 T3 T2b —>| [«

CLK

MOSI

ko B RIREER RN )
i L

Figure 8-3 SPI R/W FIFO sequence ( CKPHA=1)

Notice :

1)SPI R/W bit: writing=0,read=1;

2)When access FIFO , you can r/w FIFO continuously only write address once;

3)When access registers except FIFO, you can only access one byte during one CS duty.
Table 8 SPI timing request

o A% b
S8 i:pas By Bl
MIN | TYP | MAX
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¥ it i By | vie8
MIN | TYP | MAX
Minimum
T1 SPI inactive | 250 ns
time
23 Setup time 20 s
of SS
b hold time of 200 s
CSN
T3,T4,T5 450 ns | When access
to FIFO
T6 83 ns
Time from
rising edge
T7 of SPI clock 0 10 ns
to SC1600
data output
Time from
rising edge
of SPI CSN
T8 to MOSI 220 ns
change to
SC1600
data input

9 I12C INTERFACE

(SOP8 package is not available, you can contact to us for customization)

9.1 12C FEATURE

Speed: 100kbit/s ~ 400kbit/s;

Address: Device Address is 7bit;

Device Address:0xx1000b ( the value of bit 4 equals to bit7 of address@30,and the value of bit 5
equals to PIN SPI_MOSI level ) .
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9.2 12C SEQUENCE

Write data to specified register address

Read data from specified register address

Read FIFO without adress specification

‘

G | |smmaster’ | | mslave
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10 RECEPTION/TRANSMITION FLOWS

10.1 InitRF

@ : set PIN CE to high level to enable chip(if chip have PIN CE);
@ : choose SPI or IIC mode(address@30) and 3-wire/4-wire SPI mode(address@94);

® : you should write following data into related registers to init chip.
Address@1=0xE9, Address@2=0x57, Address@3=0x0D, Address@4=0xC4
Address@8=0x25, Address@9=0x14, Address@10=0x45, Address@11=0x1B
Address@16=0x84, Address@17=0x5A, Address@18=0x08, Address@19=0x00

Address@27=0xA4, Address@33=0x03, Address@34=0x13, Address@35=0xC0
Address@46=0x01, Address@47=0x15, Address@49=0x5B, Address@50=0x15,

Address@51=0x14, Address@52=0x00, Address@53=0x00, Address@64=0x78
Address@72=0x61, Address@73=0x07, Address@74=0x17, Address@75=0x94
Address@76=0xED, Address@77=0x27, Address@78=0x75, Address@79=0x66

@ : choose package encoding type(address@65),FEC type(address@65)(transmit device
should be the same to reception device);

® : set up the
frame(address@64,@81),syncword(address@72,@73,@74,@75,@76,@77,@78,@79)

(transmit device should be the same to reception device);

10.2 Transmit flow "‘small packet" (<=64bytes)

After Init RF(details at 10.1 part),the transmit flow should add following steps:

: setup transmit power gain(address@18);

: clean TX FIFO(address@104);

: write data length into FIFO(address@100);
® : write data into FIFO(address@100), and the data length should not bigger than
length;
® : write address@52=0x1A,clear address@15.bit7,set address@14.bit0,and the data in

@
@ : setup transmit frequency channel(address@15);
®
@
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FIFO will be sent ,and you will get a transmit complete flag on PIN PKT=HIGH or
pkt_flag(address@97)=1(and now RF is in IDLE mode);

@ : then you can transmit other data by repeat step @@® or turn to reception
flow(Part 10.3).

10.3 Reception flow "'small packet' (<=64bytes)

After Init RF(details at 10.1 part),the reception flow should add following steps:

@ : choose short distance mode or normal working mode;

@ : set up reception frequency channel(address@15);

® : clean RX FIFO(address@105);

@ : write address@52=0x1E, clear address@14.bit0, set address@15.bit7,wait for PKT
PIN=HIGH level or pkt_flag=1(address@97)(this means that a packet has been
received),then clear pkt_flag(addresss@33),

® : check the CRC_error flag(address@96),if CRC_error flag=0, you can get the data from
FIFO(address@100), and the first byte you get is the length that you need to read

next ;if CRC_error flag=1, you should repeat step @@ to wait for another package.

® : then you can repeat step @@® to receive new data or turn to transmit flow(Part
10.2).

10.4 Transmit flow "large packet™(<255bytes and >64bytes)
After Init RF(details at 10.1 part),the transmit flow(large packet) should add following

steps :

: write address@33=0;

: setup transmit power gain(address@18) , then write address@33=0x03;

: setup transmit frequency channel(address@15);

: clean TX FIFO(address@104);

: write data length into FIFO(address@100);

: write data into FIFO(address@100)(because the FIFO space is 64 bytes, so you can
write 63 bytes here), write address@52=0x1A,clear address@15.bit7,set address@14.bit0;
@ : check the FIFO flag(address@97) and PKT flag(address@97), if FIFO flag=1 but PKT
flag=0, you can write new data into FIFO(the data length should not bigger than 64-

)
@
®
@
®
®


mailto:address@14.bit0
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FIFO_FULL_THRESHOLD(address@80,@81));
: you can repeat step @ until PKT flag=1(PIN PKT=HIGH pkt_flag(address@97)=1); this
means that the large packet has been transmitted completely;

@ : then you can transmit other data by repeat step 3®-® or turn to reception flow.

10.5 Reception flow *large packet'(<255bytes and >64bytes)

@ : write address@33=0x03;

@ : clean RX FIFO(address@105);

® : setup transmit frequency channel(address@15); write address@52=0x1E, clear
address@14.bit0, set address@15.bit7;

@ : check the FIFO flag(address@97) and PKT Flag, if FIFO flag=1, now you should get
data from FIFO(address@100), and if in bad environment, MCU should have a timer to
avoid waiting for FIFO flag;

® : if PKT flag=1(address@97),this means this big packet has successfully received;

® : then you can receive other data by repeat step ®-® or turn to transmit flow.

10.6 Enter Idle Mode flow

To Enter Idle Mode flow should add following steps:
@ : clear address@14.hit0, clear address@15.bit7;

10.7 Enter Sleep Mode flow

After Init RF(details at 10.1 part),To enter Sleep mode flow should add following steps:
@ : set SLEEP_ENABLE bit(address@70)

10.8 Wake Up From Sleep Mode flow

When RF is in sleep mode, following steps can wake up RF and enter idle mode:
@ : keeping PIN SPI_CSN in low level for Ims-2ms.


mailto:address@14.bit0
mailto:address@14.bit0
mailto:address@15.bit7
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10.9 Scan RSSI flow

After Init RF(details at 10.1 part), following steps are the scan RSSI flow:
: open RSSI function(address@22), the lowest two bits should be 0;

: set the number of channels need to scan;

: set the first scan channel(also named RSSI offset channel);

: start scan RSSI(address@86);

: wait the PKT flag=1(address@97), then you can get the RSSI value of channels from
FIFO(address@100).

©®Oe 6

11 REGISTER DISCRIPTION

You can access following registers by I2C or SPI, other registers are only for testing,
please do not modify them.

Address@14 Default value:0x00 R/W

Bit Bit Name Description

7-1 reserve

Write 1 to start transmitting the data in FIFO, after

transmit completely, this bit will auto cleared by
0 Start_TXFIFO ] o
hardware, you should rewrite this bit to 1 to enter

reception mode if needed.

Address@15 Default value:0x30 R/W
Bit Bit Name Description

Write 1 to enter reception mode, after receive a
valid packet, this bit will auto cleared by hardware,

7 Start_RX . o )
you should rewrite this bit to 1 to enter reception
mode if needed.

The frequency channel=

6-0 Frequency_Channel

2402+ Frequency Channel (MHz).
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Address@18 Default value:0x79 R/W
Bit Bit Name Description
7-4 TX_PA Transmit power gain.
3-0 reserve
Address@22  Default value:0x03 R/W
Bit Bit Name Description
7-2 reserve
10 RSSI DISABLE =11,disable RSSI funct.lon;
=00,enable RSSI function.
Address@30 Default value:0x80 R/W
Bit Bit Name Description
=1,data capture on the second clock edge;
=0,data capture on the first clock edge;
7 SPI_CPHA
(In I2C mode equal to 0xA4-MISO PIN
In I2C mode equal to 0xA5-MOSI PIN)
=1,12C mode enable and spi mode disable;
6 I2C_MODE _ )
=0,I12C mode disable and spi mode enable;
5-0 reserve
Address@37  Default value:0x00 R/W
Bit Bit Name Description
7-2 reserve
1 CLEAR_PKT_FLAG Write 1 to clear pkt_flag.
0 CLEAR_FIFO_FLAG Write 1 to clear FIFO flag.
Address@64 Default value:0x18 R/W
Bit Bit Name Description
7-5 PREAMBLE_LEN Preamble length=1+ PREAMBLE_LEN.(byte)
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4-3

SYNCWORD_LEN

=11:syncwordtength is 8 bytes
{contents are @Address79+ @Address78+

@Address77 +@Address76+ @Address75+
@Address74+ @Address73+ @Address72};
=10:syncwordtength is 6 bytes

{ contents are @Address79+ @Address78+
@Address77 +@Address76+ @Address73+
@Address72}

=01l:syncwordtength is 4 bytes

{ contents are @Address79+ @Address78+
@Address73+ @Address72}
=00:syncwordtength is 2 bytes

{ contents are @Address73+ @Address72}

Notice: more details refer to @Address 81

2-0

TRAILER_LEN

trailer length=4+(2* TRAILER_LEN)(bits)

Address@65

Default value:0x00

R/W

Bit

Bit Name

Description

7-6

PACKET_ENCODING_TYPE type

=10:encoding typeis 8/10 line code

5-4

FEC_TYPE

=00:No FEC
=01:FEC13

=10:FEC23

3-0

reserve

Address@70
Bit

Default value:0x03
Bit Name

R/W
Description

reserve

=00:encoding type is NRZ law data type
=01l:encoding type is Manchester data

=11l:encoding type is interleave date type
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6 SLEEP_ENABLE Write 1 to enter sleep mode
5 LNA_Off Mode =1:short distance mode
=0:normal working mode
4-0 reserve
Address@80 Default value:0x20 R/W
Bit Bit Name Description
7-3 FIFO_EMPTY_THLD FIFO empty threshold
2-0 FIFO_FULL_ THLD_H FIFO full threshold high bits
Address@81 Default value:0x47 R/W
Bit Bit Name Description
7-6 FIFO_FULL_THLD_L FIFO full threshold low bits
The value of SYNCWORD_THRESHOLD
5-0 SYNCWORD_THRESHOLD
must equal to (syncword tength-1)
Address@84  Default value:0xFD R/W
Bit Bit Name Description
The number of channels for scanning
7-2 SCAN_RSSI CH_NUM RSSI, and the RSSI value will be store into
FIFO
1-0 reserve
Address@86 Default value:0x00 R/W
Bit Bit Name Description
7 START SCAN_RSSI Write 1 to start scan .RSSI, this bit will be
cleared by hardware if scan completely.
CHANNEL OFFSET OF Rss] | ©can RSSIfrom (2402+
6-0 CHANNEL_OFFSET_OF_RSSI_SCAN)MHz

SCAN

channel

Address@87

Default value:0x0F R/W
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Bit Bit Name Description
7 reserve
6-0 RSSI STABLE TIME When RSSI s.cannlng, set the VCO and
SYN stable time,lus per step.
Address@94  Default value:0x00 R/W
Bit Bit Name Description
=1,switch to 3-wire SPI interface
7 THREE_WIRE_SPI_EN
=0,switch to 4-wire SPI interface
6-0 reserve
Address@96  Default value:0x60 RO
Bit Bit Name Description
7 CRC_VERIFY_FLAG =LCRC verify error,
=0,CRC verify ok.
6-0 reserve
Address@97 Default value:0x61 RO
Bit Bit Name Description
7 reserve
6 PKT_FLAG Receive/transmit packet completely flag
5 FIFO_FLAG FIFO empty/full flag
4-0 reserve
Address@100 Default value:0x00 R/W
Bit Bit Name Description
7.0 FIFO_DATA The data to need t(? be transmitted or
data had been received.
Address@104 Default value:0x00 R/W
Bit Bit Name Description
7 CLR_ W_PTR Write 1 to clear the write FIFO point;
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When reading, it always return O.

6 reserve

5-0 FIFO W _PTR FIFO write pointer, read only.

Address@105 Default value:0x00 R/W

Bit Bit Name Description
7 CLR_R_PTR Write 1 to -clear. the read FIFO point;
When reading, it always return 0.
6 reserve
5-0 FIFO_R_PTR FIFO read pointer, read only.

12 Packet Frame

Preamble SYNC Trailer Payload CRC

Preamble:1 ~ 8bytes,programmable.
SYNC:16/32/48/64bits,programmable as device SYNCWORD.
Trailer:4 ~ 18bits,programmable.

Payload: TX/RX data.

CRC:16-bit CRC is optional.

13 BBIREK

B EFARINDC-DCER |, 455! R INERIESOkHZLI T ER R fss = THIRFEN , BB
NEFHRAEEEE (EFBEE ) ; 2uAllsleepEBRISHIRER THER , BiR FsleepEBiiia
LEFEI>20pA | XZHAMOSHIRFEFFERTE |, AFFRRIRITHAR,

14 RS INERAIEEL

=9 KHFINEMIFRE
Registerl TXP
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8 H9{E SOP16 SOPs unit
(Hex)

08 32 1.0 dBm
18 25 03 dBm
28 16 06 dBm
38 0.7 14 dBm
48 0.0 22 dBm
58 1.0 3.0 dBm
68 2.0 40 dBm
78 33 53 dBm
88 48 6.8 dBm
98 57 77 dBm
A8 6.8 8.8 dBm
B8 8.1 -10.0 dBm
Cs 95 116 dBm
D8 113 133 dBm
E8 136 156 dBm
F8 -16.6 -18.7 dBm

15 K% K& ULAC

PLFCRYSE—E K ES00hmiBing: , AN KL EBRFIEIRER | ReHBERERIER.
NERAIEREFMPIEFAIESE |, MECTHER , HEMARNXEERMNE |, IPARES EiR
YESCPRA THERAYAEE,

EanE KB A =R BEH—NANTEREIZE R E T SOP16AYSE 16/ , FHFBondingk
R, BXMIER LB BRI

R10 RHEE

[FIRERR B8 HE A
C1 3pF 0603 murata,30.2pF,50V

C2 1pF 0603 murata,30.2pF,50V
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