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Chipcon

1 | AVDD (A) ( ) (3V)
2 | AGND (A) ( )
3 |RF-IN RF RF
4 |RF-OUT |RF RF
5 | AvDD (A) (LNA PA) (3V)
6 | AGND (A) (LNA PA)
7 | AGND (A) (PA)
8 | AGND (A) (VCO )
9 | AVDD (A) (VCO ) (3V)
10 | L1 VCO 1
11 |L2 VCO 2
12 | CHP-UOT
(LOCK) PLL
13 | R-BIAS (82kQ, +1%)
14 | AGND (A) C )
15 | AVDD (A) GV ¢ )
16 | AGND (A) C )
17 | X0SC-Q2 2
18 | X0SC-Ql 1,
19 | AGND (A) C
20 | DGND (D) C )
21 |DVDD (D) (3V)
22 | DGND (D)
23 | DIO /. ,
/
24 | DCLK
25 | PCLK
26 | PDATA , ,
/
27 | PALE
28 | RSSUIF RSSI  10.7MHz IF
IF . ,
A= , D=
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VDD -0.3 5.0 \4
-0.3 VDD+0.3 \Y%
5.0
RF 10 dBm
-50 150 C
-40 85 C
260 C T=10s
IC.
!
IC ) o
(T¢c=25°C, VDD=3.0V)
/
RF 300 1000 MHz | 250Hz
0.6 76.8 kBaud | NRZ ) NRZ
, 76.8kBaud 76.8kbit/s,
14
0 65 kHz “0” fo, “1”
fi, fo-fi
’ fc RF fc:(f0+fl )/ 2o
( fd = i(f] -fo)/2 )
250Hz 0
IMHz
(433/868MHz) 60kHz,
-20 10/5 dBm 50Q ’
RF 140/80 Q 0 28
(433/868MHz) “ / 7.
-20 dBc SRD )
LC
) 34
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/
433/868MHz -110/-107 dBm | 2.4kBaud, , 64kHz
(9.3/11.8mA)
(7.4/9.6mA) -109/-105 dBm , BER=10"°
30 kHz 2.4kBaud,
12/13 dB
433/868MHz
10 dBm | 2.4kBaud, ,
BER=10"
IP3 -18 dBm | LNA IF
40 dBc + 1MHz
-57 dBm
88-j26 Q ,
70-j26 Q 315MHz
52-§7 Q 433MHz
52-j4 Q 868MHz
915MHz
28« /
11 128 Baud
, , 17 .
IR 150 KHz
10.7 MHz
RSSI 175 KHz
RSSI -105 -50 dBm
RSSI +6 dB 30
+2 dB
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PALE)

3 16 MHz 3~4. 6~8 9~
16MHz, 3.6864.
7.3728. 11.0592
14 _7456MHz, 32 .
+50/£25 Ppm
C171 C181 , 32
12 22 30 pF 3~8MHz, 22pF
12 16 30 pF 6~8MHz, 16pF
12 16 16 pF 9~16MHz, 16pF
5 ms 3.6864MHz, 16pF
1.5 ms 7.3728MHz, 16pF
2 ms 16MHz, 16pF
-85 dBc/ 100kHz
Hz
PLL 150 us
(RX/TX )
) 250 us
» PLL
/
“0” 0.3vVDD v
“1” 0.7vDD VDD %
“0” 0 0.4 v 3.0V -2.5mA
“1” 2.5 VDD v 3.0V 2_.5mA
“0” NA -1 BA GND
“1” NA 1 BA VDD
DIO 20 ns , PCLK
DIO
DIO 10 ns , PCLK
DIO
(PCLK, PDATA 12 2
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/
3.0 vV
2.3 3.6 Vv
0.2 1 BpA
433/868MHz 7.4/9.6 mA
433/868MHz 74/92 nA 1:100
433/868MHz
: 5.3/8.6 mA
P=0.01mW(-20dBm) 8.0/3.9 mA 50Q
P=0.3mW(-5dBm) 10.4/16.5 mA
P=1mW(0dBm) 14.8/25.4 mA
P=3miW(5dBm) 27.7/NA mA
P=10mW(10dBm) 30/80/105 rA 3~ 8MHz , 16PF /9 ~
14MHz, 12PF /14~16MHz,
16PF
860 pA
4/5 mA <500MHz
\ N + RX/TX 5/6 mA >500MHz
RAGIF
&
| (. MOZR
RF_IH ‘—i—>{zr4§3=—*{'/]—} [F STAGE |—i~ DEMOD |—\ COMTROL ——w DIC
H - e dlpets LCLK
E L H-—h"‘ FDATA, FULE. FALE
MRy T ‘ E— BIAS ——#< B_EIAS
i I_-"'“._ - o0 MOS0
! -'U«-..a}cl LFE
b L £ WO |
i

Ll



http://www.ic-cn.com.cn

WWW.IC-Ch.com.cn

Data Sheet

CC1000

RF Transceiver

Quality Source of Electronic Components

Distributed by

(C incon

CC1000 1 ) o
CC1000 ) (RF)
(LNA) (MIXER),
(IF) o (IF STAGE),
(DEMOD) o RSSI IF
RSSVIF. CC1000 DIO )
PCLK
, (VCO) (PA).
DIO , (FSK),
T/R o
(XOSC). (PD), (CHARGE PUMP). VCO (/R
/N ) XOSC , VCO
CC1000 s o
CC1000 , 2 ,
1 o
/
C31/L32 , L32 - C41., L41 C42
50Q , T/R
50Q o 28 “ / 7
Lior , o
SmartRF Studio o
( LC )
o 34 “ LC 7
C10~Cl16 , CC1000
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Figure 1. Typical CCI000application circuit
Item 315 MHz 433 MHz 868 MHz 915 MHz

C10 33 nF, 10%, X7R, 0805 33 nF, 10%, X7R, 0805 33 nF, 10%, X7R, 0805 33 nF, 10%, X7R, 0805
Cl1 1 nF, 10%, X7R, 0603 1 nF, 10%, X7R, 0603 1 nF, 10%, X7R, 0603 1 nF, 10%, X7R, 0603
Cl12 1 nF, 10%, X7R, 0603 1 nF, 10%, X7R, 0603 1 nF, 10%, X7R, 0603 1 nF, 10%, X7R, 0603
C13 220 pF, 10%, CO0G, 0603 220 pF, 10%, C0G, 0603 220 pF, 10%, C0G, 0603 220 pF, 10%, C0G, 0603
C14 220 pF, 10%, CO0G, 0603 220 pF, 10%, C0G, 0603 220 pF, 10%, C0G, 0603 220 pF, 10%, COG, 0603
C15 1 nF, 10%, X7R, 0603 1 nF, 10%, X7R, 0603 1 nF, 10%, X7R, 0603 1 nF, 10%, X7R, 0603
Cl6 33 nF, 10%, X7R, 0805 33 nF, 10%, X7R, 0805 33 nF, 10%, X7R, 0805 33 nF, 10%, X7R, 0805
C31 TBD pF, 5%, C0G, 0603 15 pF, 5%, COG, 0603 10 pF, 5%, COG, 0603 TBD pF, 5%, C0G, 0603
C41 TBD pF, 5%, C0G, 0603 8.2 pF, 5%, COG, 0603 Not used Not used
C42 TBD pF, 5%, C0G, 0603 5.6 pF, 5%, COG, 0603 4.7 pE, 5%, COG, 0603 TBD pF, 5%, C0G, 0603
C131 4.7 pF, 10%, COG, 0603 4.7 pF, 10%, COG, 0603 4.7 pF, 10%, C0G, 0603 4.7 pF, 10%, C0G, 0603
Cl41 15 pF, 5%, COG, 0603 15 pF, 5%, COG, 0603 15 pF, 5%, COG, 0603 15 pF, 5%, COG, 0603
C151 15 pF, 5%, C0G, 0603 15 pF, 5%, COG, 0603 15 pF, 5%, C0G, 0603 15 pF, 5%, COG, 0603
L32 TBD nH, 10%, 0805 68 nH, 10%, 0805 120 nH, 10%, 0805 TBD nH, 10%, 0805

(Coilcraft 0805CS-680XKBC) (Coilcraft 0805CS-121XKBC)
L41 TBD nH, 10%, 0805 6.2 nH, 10%, 0805 2.5nH, 10%, 0805 TBD nH, 10%, 0805

(Coilcraft 0805HQ-6N2XKBC) | (Coilcraft 0805HQ-2N5XKBC)
L101 TBD nH, 5%, 0805 27 nH, 5%, 0805 4.7 nH, 5%, 0805 TBD nH, 5%, 0805

(Koa KL732ATE27NYJ) (Koa KL732ATE4N7J)
R131 82 kQ, 1%, 0603 82 kQ, 1%, 0603 82 kQ, 1%, 0603 82 kQ, 1%, 0603
XTAL 11.0592 MHz crystal, 11.0592 MHz crystal, 11.0592 MHz crystal, 11.0592 MHz crystal,

16 pF load 16 pF load 16 pF load 16 pF load

Note: Items shaded are different for different frequencies

Table 1. Bill of materials for the application circuit
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CC1000 (PDATA, PCLK PALE) ) 36
8 , 7 o/ - CC1000
29 , 16 (7 s 1 /
8 ). PCLK , 10MHzPCLK
’ 60 1'1 So s
218, o » 16 PDATA
, 7 (A6: 0) « A6 MSB ( )y
] / ( ’ )’
/ , PALE ( ) , 8
(D7: 0) 4,
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Figure 2. Configuration registerswrite operation
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Figure 3. Configuration registers read operation
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4 ) 2. PDATA PCLK o 8
DO )
s b /
, CC1000 o
PDATA , (D7: 0),
( ) o 5 o
PCLK FCLOCK _ 10 MHz
PCLK Ter min 50 ns PCLK
PCLK Tt min 50 ns PCLK
PALE Tsa 10 ns PCLK
» PALE

PALE Tua 10 _ ns PCLK PALE
PDATA Tsp 10 _ ns PCLK PALE
PDATA Tup 10 _ ns PCLK PDATA
PALE Tsa 10 _ ns PCLK PALE

Tris,e 100 ns PCLK

Tran 100 ns PCLK

50%VDD

2,
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, CC1000 )
@ (PDATA. PCLK PALE) CC1000
o (DIO DCLK)
o /
L CHP OUT (LOCK)
o RSSI o

3 (PDATA. PCLK. PALE), PDATA
, , (DIO) o
DCLK , LOCK (
CHP_OUT), PLL o 6.

RSSI A/D , o

PDATA [€ >

PCLK D) Micro-

CcC1000 PALE ~ controller

DIO < »

DCLK 7

CHP OUT (Optional) o

(LOCK) (Optional) -

RSSI/TF 71 ADC

Figure 4. Microcontroller interface

) PDATA PCLK o PALE
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DIO DCLK ) . DIO » DCLK
CC1000 NRZ ( ) (
), CC1000 DCLK o o
CC1000 :
NRZ 0 CC1000 PCLK » DIO
. DCLK CC1000, RF o
CC1000 0.6. 1.2, 2.4, 48, 9.6. 19.2, 38.4. 76.8kbit/s,
38.4  76.8kbit/s 14.7456MHz o CC1000
’ DCLK »  DIO PCLK
o 7o
0 CC1000 PCLK » DIO
o DCLK CC1000, NRZ o
RF ) CC1000 CC1000
03. 0.6, 1.2, 2.4, 4.8. 9.6. 19.2\38.4kbit/s,
» 38.4kbit/s 72.8kBaud. CC1000 )
PCLK ) DIO o
CC1000 DIO NRZ ) PCLK
o 8.
UART 0 DIO )
RF )
CC1000 ) o
DCLK ) : 0.6~76.8kBaud. 9.
, CC1000 , CC1000
o , “0”
, “17 o 10,
CC1000 ) )
CC1000 o MODEM1
) CHP_OUT (LOCK) )
LOCK

) FSK
CC400/CC900
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DCLE |||||||||||||||||||||||||||||| Clock providad by OO 100D

"RF" E | | | | | | I | | | PR mm odhalabingg sgnal (H BLE),
imternal im CCI000

Receiver sl ez

“RF" | | | | | | | | | | | | Damodulated signal (HEI),
ipdernal an CC1000

DCLE |||||||||||||||||||||||||||||| Clock providsd o C0 1000

DI | | | | | | | | | | | | Doats pror de o e CC1 000

Figure 5. Synchronous NRZ mode

Tramsmitier wile:

(K} [&] | | | | |_ - | | | | | Db parorvide d b i conkr oller (HRZ)
L1
DCLE |||| |||| ||||||| |||||||||||| Clock providsd by CO1000
“RET || | ||| | ||| ]_||| | | | P modulsiing s gnal (I aeohe des smoodedi
inisarad 3 OO0 1000

Reotiver sid !

“RF || | ||| rl_ﬂﬂ | ||| | | | Demnduisted sgnal (Manchessr sncadsd,
o] 2 20 10000

DiCLE |||| |||| ||||||| |||||||||||| C ook o ortde il e 1000

Do J U |_ J U Ll l_ Dat prmvidad by 01000 (HRZ)

Figure 6. Synchronous Manchester encoded mode
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Tramzmbtier gl m:

i [} | | | | | | | | | | | | Ciwts provyded by mucrocontolier,
= smynchromous

[ LK FCLE ienot 1zsad in Sranen & mnda
Il eeed mp dats oubrud in recerye mods

“HF" ' |_| |_: | | U |_| FEK = ol aling sfgral,
] baernel i CCLODD

Reeeiier shlle:
“RF" | | | | | | | | | | | | D e cchalaied sagreal,
— irdernal im CC U000
) (] D10 o ol v d o ol eive oo, O sl anly

i dats ipul in bl mode

DCLK |_ | | | | —| | | | | D ate oulpul previded by CC1000

Figure 7. Transparent Asynchronous UART mode
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Figure 8. Manchester encoding
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) ( MODEM1
LOCK _AVG MODE)
) 11 o
) , , 12
o Manchester , 13 o
) MODEM1
SETTLING o 3 NRZ UART
) , (MODEM1
LOCK _AVG MODE), 4
NRZ UART NRZ UART
SETTLING" LOCK_AVG MODE=] LOCK_AVG_MODE=1 LOCK_AVG MODE=0 | LOCK_AVG MODE=0
LOCK_AVG IN=0—>1"" LOCK_AVG_IN=0—>1"" LOCK_AVG IN=X"" LOCK_AVG_IN=X""
00 14 11 16 16
01 25 22 32 32
10 46 43 64 64

11

89

86

128

128

* MODEMI1
* k LOCK AVG IN 1 ,
* Kk *x X= s RX ’
3, NRZ UART
SETTLING" LOCK_AVG MODE=]
LOCK_AVG IN=1
00 23

01

34

55

11

98
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4,
Diaita i be received
Noise | Preamble | wRzass | ose

[Rx] P | R [

kee frea-runing | rot used | Averaging flar inckad

7

Awcmabically locked afee & shom period depanding on"SETILING™

Figure 11. Automatic locking of the averaging filter

+ Data packags ko e i -

Hasa | Proamial MRZ data | mcine

nnjnx

Avuraging Tar fres-ranring /J Bvaraging fer lacked |

Miarralty kcksd afler preambi 15 dalpcsd

Figure 12. Manual locking of the averaging filter

o DHIEEI_IEIIMMHM

=17 ] | Pmun'l:lul Manshaaler arcoded dala Harsa

i

Anvaraging fiker atsays freesunming

Figure 13. Free-running averaging filker
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N + FSK RF s
(BER=10")  64kHz 5 ,  20kHz
6 o b b
o 7 s
) 25
Daks rale Separation 433 MHz BEE MMz
[WBaud] [kHz] HRZ Manchosher UaRT HRZ Manchasbar LIART
mla e ke M Mk miachn
H =21 =113 =154 113 190 =111 11|:|
1.2 T 2111 112 11 AQE 105 -1
2.4 Ty 108 110 -109 08 =107 B[]
) = 07 i} 07 AT 105 A
[ 108 106 05 A -103 T
(F = i A4 SIE] 100 -0 00
38.4 = 0z -103 102 58 ] 5
N = A0 =101 100 57 ET 57
Avernge curent
WHE‘UMEM |3 mas 11.8 m&

Table 5. Receiver sensitivity as a function of data rate at 433 and 868 MHz, BER = 107,
frequency separation 64 kHz, normal current settings

Data rate | Saeparatian £33 MMz 853 MHz
[kBaud] [kHz] MRZ | Manchestar | UART MRZI | Manchester | UART
mioda moda mads miode maoda made
J I 09 11 -108 06 108 A6
] 0 -ADE =110 -108 04 -106 =114
0 0 B 108 =106 103 -105 1
KX 0 -1 - 106 -104 -1 =103 A0
X FI] 103 102 103 100 101 100
| 18,7 0 0E 03 | -0z -GG =100 55 |
36.4 FI] 58 -100 -BH -6l 58 -8
768 0 54 ] T T 36 -0
Awurags curant
consumption 9.3 m#h 118 mA

Table & Receiver sensitivity as a function of data rate at 433 and 868 MHz, BER = 107,
frequency separation 20 kHz, normal current settings

Data rate | Soparation 433 MHz A6A MHr
[Baid] [Hz] MRF | Manchesiar UART MRZ Manichastar UART
e mode mode s e mode mada
| 0.6 1 111 -113 - ol =104 =107
13 r 410 -111 - 106 107 108
] r -108 -1 =108 =104 -105 =104
4 E 106 107 -106 -0z -0 -102
Bk 4 104 105 -104 =T -1 100
19.2 3 102 =113 =102 -BA RE] -08
0.4 £ 10 ] =101 - E-1d -6
TER 4 [ 100 -1 05 T -85
BNTTEge Cumani
creurmption 7.4 mA 8.6 mui

Table 7. Receiver sensitivity as a function of data rate at 433 and BEE MHz, BER = 107,
frequency separation 84 kHz , low current settings

19


http://www.ic-cn.com.cn

WWW.IC-Ch.com.cn

Data Sheet

CC1000

RF Transceiver

Quality Source of Electronic Components

Distributed by

(C incon

) A B,
( ), (

B MAIN F REG
A B 24 (3 ),
FREQ2B: FREQI1B: FREQOB. FSK

o

FREQ
N FREQ+8192
16384
fref REFDIV
2 15 :
f = fXO&?
" REFDIV
VCO ’ fvc:o’
fy ( FSK ).
FSK
flzfo—i_fsep
fsep
FSEP

sep

= fref- P
16384

),
( ), A

FREQ2A: FREQIA: FREQOA
FSEP1: FSEPO (10 )

(PLL 4 ) )
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| SM
8 ISM )
°
(RF ) )
s - FSK 64kHz. SmartRF
Studio ) )
Chipcon , (ANOO1) o
requency Actual Crystal Low-side / | Reference | Frequency word Frequency word Frequency
[MHZ] frequency Frequency high- side divider RX mode TX mode seperation
[MHz] [MHz] LO* REFDIV FREQ FREQ FREQ
315 315.037200 7.3728 High-side 7 4894720 4891888 995
11.0592 10 4661248 4658551 948
4333 433.302000 3.6864 Low-side 3 5767168 5768741 853
7.3728 6 5767168 5768741 853
11.0592 9 5767168 5768741 853
433.6 433.616400 3.6864 High-side 3 5775360 5772933 853
7.3728 6 5775360 5772933 853
11.0592 9 5775360 5772933 853
433.9 433.916400 3.6864 Low-side 3 5775360 5776933 853
7.3728 6 5775360 5776933 853
11.0592 9 5775360 5776933 853
4342 434.230800 3.6864 High-side 3 5783552 5781125 853
7.3728 6 5783552 5781125 853
11.0592 9 5783552 5781125 853
434.5 434.530800 3.6864 Low-side 3 5783552 5785125 853
7.3728 6 5783552 5785125 853
11.0592 9 5783552 5785125 853
868.3 868.297200 3.6864 Low-side 2 7708672 7709720 568
7.3728 4 7708672 7709720 568
11.0592 5 6422528 6423402 474
868.95 868.918800 3.6864 High-side 2 7716864 7715246 568
7.3728 4 7716864 7715246 568
11.0592 6 7716864 7715246 568
869.525 869.525000 3.6864 Low-side 3 11583488 11585061 853
7.3728 6 11583488 11585061 853
11.0592 9 11583488 11585061 853
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869.85 869.840400 3.6864 High-side 2 7725056 7723438 568
7.3728 4 7725056 7723438 568
11.0592 6 7725056 7723438 568
915 914.998800 3.6864 High-side 2 8126464 8124846 568
7.3728 4 8126464 8124846 568
11.0592 6 8126464 8124846 568
*Note: When using low-side LO injection the data at DIO will be inverted.
Table 8. Recommended settings for ISM frequencies
VCO
VCO (L101), o
Q o 20~25%-
1 ) SmartRF Studio
Item 315MHz 433MHz 868MHz 915MHz
L101 | TBD nH,5%,0805 | 27nH,5%,0805 4.7nH,5%,0805 TBD nH,5%,0805
(Koa KL732ATE27NJ) | (Koa KL732ATE4N7J)
1 VCO
VCO PLL
N », VCO PLL o ,
VCO PLL o
) CAL _START )
) o ( 0.5V)
( 40 ), .
CAL ( 37 ) ,
CAL COMPLETE , 25ms (
CAL WAIT=1 o PLL )
(IMHz) 34ms ,
CAL COMPLETE CHP _OUT ( LOCK ) (
LOCK SELECT3:0 ), o
CAL-START 0.
) A. B 2MHz,
(CURRENT VCO _CURRENT),
o 10.7MHz s 10.7MHz,
. CAL CAL DUAL o
14,
15 RX ) VCO ) X

22
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RE Tr ansce| ver Quality Source of Electronic Components

(C incon

RX X

Fap g

EFREQ_A, FREQ_B
#DR>=38KBaud, WJ’ETEST4: L2KIO=3FH
ECAL: CAL_DUAL-0

EMAIN:

RXTX=0; F_REG=0

RX_PD=0; TX_PD=1;FS_PD=0
CORE_PD=0; BIAS_PD=0; RESET N=1

v
’E;CURRENT;
VCO_CURRENT=RXHt #

v

ECAL:
CAL_START=1

v

L5 B4 34ms, BREBECALH &1y,
HE3FICAL COMPLETE=1

v

BCAL: CAL_START=0

v

EMAIN:

RXTX=1; FEG=1
RX_PD=1;TX_PD=0;FS_PD=0
CORE_PD=0; BIAS_PD=0; RESET _N=1

v
‘E;CURRENT;
VCO_CURRENT=TX e 3§
EPA_POW=00H
v
BCAL: CAL_START=1
v
51 28ms, BLEBCALIH G4,
E FCAL_COMPLETE=1
v

BCAL: CAL_START=0

BEgiR

23

PRFTFRARTR, FHESBBATFX

RKSi3E 37 AR A BT SE BB

“RXHIR” R4 A FRXERIVCORRIR

&PEZERXﬁﬁ» ﬁ’%#ERXﬁ#%
H RYTESTOR!

B FRRTSEHE, R

BoRBETXR R A 77 B

“TXHIRL” R4 FTXLRIVCORH
AT PR BARS, ThEPABRA

BREETORAT, SRFETXFTR
B MTESTORITEST2
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B4, BlRRM K AR
FrIE R B
gb@ﬁ%’ﬂ% ?ﬂlgmsu L2KIO=3FH
e L Doy Sk #517 ARSI TRY
v
EMAIN:
RXTX=0;F_REG=0 PR F77RRASB
RX_PD=0;TX_PD=1;FS_PD=0
CORE_PD=0;BTAS_PD=0;RESET_N=1
v
5 CURRENT;;
VCO_CURRENT=RXHL 3% “RXFLI” RN H FRXEMIVCOR IR
v
CAL: CAL_START=1 P BRSO
v
mﬁmﬁﬁﬁmﬁﬁ BRENFERRTSHHME, N
v

BCAL: CAL_START=0

B

15, BeloRA BN E BN

24
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(C Cincon

VCO LNA
VCO ) RX/TX o
CURRENT VCO-CURRENT 39 . LNA
+ LO PA ) 9 (2.4kBaud

Manchester ) o

BF freg- Currand Sansilivity CURBENT FRONT END ragister

uancy consumiption [dBm] Voo LD DRIVE | PA_DRIVE | BUF_CLR | LMA_CUR

[MHz] [ma) CURRENT [1:0 [1:8] REMNT | REMT[1:0]

[3:8]

433 FE] =110 [ (e x] a1 [ix] 1] 10

433 T 104 [uf [ex] [e01] [KX] i) ]

b 118 1407 1000 11 7] i 14

i) =X =105 1000 1] 0 1] i)

“ole: Current consumplion and sensiifsdty ans typical Sgures &1 2.4 kBaud Manchesier encoded data, BER 10

Table 9. Recelver sensitivity as function of current consumption

o MAIN

VCO ,
VCO CURRENT

, CC1000
Do
16 17 o
o CURRENT
29 o
PALE .
PA_PDW 00H.

25
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RF Tr anscel ver Quality Source of Electronic Components ( 4 "

eI+ | A£2CC1000
MAIN;

RXTX=0  F_REG=0
RX_PD=1 TX_PD=1

FS_PD=1 CORE_PD=0
BIAS_PD=1 RESET_N=0

v

MATN:RESET N=144%2u&

RRMAINSE, TR FEmmE FiRHF AR TR, BATIX

v

BEARVCORIPLL B RARIE BSR4 B A B SRR AT Y

v

MAIN: RX_PD=1, TX_PD=1
FS_PD=1, CORE_PD=1, BIAS_PD=1
PA_POW=00H

BRITI RR

¥ SRR T RESRRAREE

¥

E16, FIGALEUF

26
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cC1000 € i

RE Tr ansce| ver Quality Source of Electronic Components

&P

TR .
MAIN: CORE_PD=0%#¥2ms

_l

ity T gt
RX PD=0 FS P %Ig%l F_REG=1
'gmm “S45250us 'ﬁsmm “4$20us

PA_POR="$RHTH “&#520

KA R4
MAIN: RX_PD=1, FS_PD=1
CORE_PD=1, BIAS_PD=1

RHE RN
& MAIN: TX PD-1,FS_PD=1
CORE_PD=1, BIAS_PD=1
PA_POW=00H

P

17,

27
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RF Tr anscel ver Quality Source of Electronic Components ( “
/
T/R
, 18 , 1 ,
231 :——————--____;
| | RF IN | :
| 1
TO ANTENNA | | T :
— . pewsp
i : :
I
| 1
ca41—— L4l L32 : :
1
. !
AVDD=3V¥

Figure 18. Input/output matching network
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RF ,  PA_POW , 10
1dB , o
, PA_ POW 00H.
Qutput posser RF fraguoncy 431 Mkz RF A64 M
[dFim] Pa&_POW Cusrand corsumplion, | PA_POW Current consumgtion,
[hax) typ. [mag [hex] typ. [mA)
20 1 53 0z 13
-18 ] [F] EE
-18 [ & 03__ FTE]
A7 r 03 ]
B 0z 7 — i
A5 03 T4 5 EE]
14 03 T4 [ k]
E] iE] T4 [ 5
-2 14 TE 07 a7
- L] 15 1] 29
-1 [iF] 7. 04 i
= 035 - [i]] 1.4
3 06 . o [
-F E A ah [n
: o8 7 iF T
: i) ] [ BET]
= - L1 S0 4.3
- a8 o.4 = 45
-2 aC 9.7 £ 5]
- 0E 102 T {EE]
0F [ B 18
an 50 ?E
F 50 BO 85
3 ] i [ EF
[ ED 1 Fal FIE]
i) K] FF o]
L] 58
& [
3 (&1 20.0
9 Ed 4d.1
10 FF 26.7

Takle 10. Output power sattings and typlcal curent consumplian
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RF Tran Scel ver Quality Source of Electronic Components C “
RSS
CC1000 RSSI ( ), RSSI/IF
- FRONT_END IF_RSSI RSSI, RSSI
27k Q » RSSI 0~1.2V, 50dB/V.
RSSI A/D , o
RSSI RF_IN ,

P=-51.3Vgssi- 49.2 (dBm) ( 433MHz)
P=-50.0Vgssi - 45.5 (dBm) (  868MHz)

RSSI 19 » R281=27kQ, C281=I1nF.

RASS1IF

Figure 19. RSSI circuit

RSSI 20 o
13
12
1.1 1'\\\ —e—433Mhz
R
868Mhz
09 1 '\-\_ i
T ——
© B
s 08 .
04 M -
03
02 s
01
0 ‘ — —
-105 -100 -95 90 -8 -8 -75 -70 -65 -60 -55 -50
dBm

Figure 20. RSSI voltage vs. input power
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RF Transceiver Quality Source of Electronic Components C “
CC1000 10.7MHz )
o CC1000 10.7MHz 10.7MHz
) 21 » R281=470Q, C281=3.3nF.
10.7MHz 330 o
sowmw —— || To 10 THHx filker

| and demodules:

I8l
| R

Figure 21. IF Output
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(C incon

Quality Source of Electronic Components

, X0SC Q1
, XOSC Q2 . , CURRENT
XOSC _BYPASS o 3~4, 6~8 9~16MHz ,
, ( ),
3.6864,7.3728,11.0592  14.7456MHz. )
MODEMO XOSC FREQ1: 0 o
1.2,2.4,4.8kBaud )
(DR) €] )
D
fxtalinew:fxtal Rne/v
, XOSC_Q2 ,
o (C171 C181),
CL b b
CL o
1
CL: 1 1 +Cparasitic
7+7
C171 C181
PCB , 8pF,
s Cin -
22 11 CL o
o SmartRF Studio
HOBEC 01 n HO3Cc_ Q2
II:II
HTAL
_€181 __Cl?l
Figure 22. Crystal oscillator circuit
Item Cr=12pF Cr=16pF CL=22pF
C171 6.8pF 15pF 27pF
C181 6.8pF 15pF 27pF
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RF Transceiver Quality Source of Electronic Components C “
CC1000 ) FSK
o ) 23,
FSK , CC1000
7  FSHAPE 16 o 7
16 ) ) 18. FSCTRL SHAPE
FSEP=63
FSDELAY , o
fref
FSDELAY=——7——— —1
16BaudRate
frer REFDIV, o
PLL ) FSCTRL
DITHER1  DITHERO o

{
L

&
=haapireg of | | | | | | | | | |

Ik

Figure 23. FSK spectrum shaping by smooth frequency transitions
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RE Tr ansce| ver Quality Source of Electronic Components

Frequency &
FSEP[S:0]¢
0 & Time
Fome e e e e T e T o T T T T T T o
PR mmmmn
EEEEELEARRAAEEN
MEMMMMMa 55 5000 0
R G R OO SRR R R R
DHHH00a
EEEEEEE
RRARRAE
VLS o N SN L SE
Figure 24. Stepwise frequency shaping
LC
, LC CC1000 ,
25 , 12 o 50Q ,
.
L71
% CTi _j|: 73
Figure 25. LC filter
Item 315MHz 433MHz 868MHz 915MHz
C71 30pF 20pF 10pF 10pF
C72 30pF 20pF 10pF 10pF
L71 15nH 12nH 5.6nH 4.7nH

12
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Quality Source of Electronic Components

(C incon

SRD
433  868~870MHz SRD ( ) o
260~470  902~928MHz , CC1000
o 4
ANO001 SRD » ) Chipcon .
, CC1000
, 50ppm
19 .
CC1000 ) CC400
CC900. CC400/CC900 CC1000, 25kHz
ACP ( ) ) . CC1000
CC1000 250Hz )
TCXO
¢ CI171 ) o
CC1000 ACP )
5 “ 7 FSK o
RX ) RX/TX ,
) . CHP_OUT(LOCK) LNA. RX/TX
) LOCK LOCK_SELECT o
PLL , CC1000 o
) 1~100hops/s.
(FREQ_ A FREQ B) ) 7 ) “

»
8]

MAIN
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Quality Source of Electronic Components

(C incon

PCB
PCB , PCB “ 7,
CC1000 s
s 1/4 CA/4),
) “ 7 PCB o
A /4, , o
, PCB o
PCB , s ,
v }\ /4 ) ’
A /4 :
L=7125/f
f MHz, cmo : 869MHz 8.2cm,
434MHz 16.4cm.
IC , IC ,
(50Q ).
, {AN003 SRD » , Chipcon
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CC1000  (hincon
RF Transceiver Quality Source of Electronic Components C
CC1000 29 8 )
SmartRF Studio o
) ) o TEST )
00h MAIN MAIN
01h FREQ 2A 2A
02h FREQ 1A 1A
03h FREQ 0A 0A
04h FREQ 2B 2B
05h FREQ 1B 1B
06h FREQ 0B 0B
07h FSEP1 1
08h FSEPO 0
0%h CURRENT
0Ah FRONT END
0Bh PA POW
0Ch PLL PLL
0Dh LOCK LOCK CHP_OUT (LOCK)
OEh CAL VCO
OFh MODEM2 2
10h MODEMI1 1
I1h MODEMO 0
12h MATCH
13h FSCTRL
14h FSHAPE7 7
15h FSHAPEG6 6
16h FSHAPES 5
17h FSHAPE4 4
18h FSHAPE3 3
19h FSHAPE2 2
1Ah FSHAPEI1 1
1Bh FSDELAY
1Ch PRESCALER
40h TEST6 PLL
41h TESTS PLL
42h TEST4 PLL
43h TEST3 VCO
44h TEST2
45h TESTI
46h TESTO
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RF Transceiver Quality Source of Electronic Components @ ﬂn I“c““
MAIN (00H)
MAIN[7] RXTX — — / , 0: ; 1:
MAINJ6] F REG — — » 0: A; 1: B
MAIN[S5] RX PD — LNA , , s ’
MAIN[4] TX PD — s
MAIN[3] FS PD —
MAIN[2] | CORE_PD —
MAIN[1] BIAS PD — ( )
MAINJ[O0] | RESET N — ) o RESET N
MAIN ,
FREQ 2A
(01HD
FREQ 2A[7:0] | FREQ_A[23:16] 01110101 | — A 8
FREQ 1A
(02H)>
FREQ 1A[7:0] | FREQ _A[15:8] 10100000 | — A 15~8
FREQ 0A
(03H)D
FREQ 0A[7:0] | FREQ A[7:0] 11001011 | — A 8
FREQ 2B
(04H)>
FREQ 2B[7:0] | FREQ B[23:16] 01110101 | — B 8
FREQ 1B
(05H)
FREQ 1B[7:0] | FREQ_B[15:8] 10100101 | — B 15~8
FREQ OB
(06H)>
FREQ 0B[7:0] | FREQ B[7:0] 01001110 | — B 8
FSEP1
(07HD
FSEP[7:3] — — —
FSEP[2:0] FSEP MSBJ[2:0] 000 — 3
FSEPO
(08H)
FSEPO0[7:0] FSEP LSB[7:0] 01011001 | — 8
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(C incon

CURRENT

(09H)

CURRENT[7:4]

VCO CURRENT][3:0]

1100 —

0000:
0001:
0010:
0011:
0100:
0101:
0110:
0111:
1000 :
f<400MHz; f=400~500MHz
1001:
1010:
1011:
1100:
1101:
1110:
1111:

VCO

1501 A
2501 A

350n A
4501 A
9501 A, , =400~500MHz
10501 A

1250 A

13500 A

1450 v A, , >500MHz

1550 A , t<400MHz
16501 A
1750 n A
2250 A
2350 A
24501 A
2550u A, ,£>500MHz

CURRENT][3:2]

LO _DRIVE[1:0]

10
00:
01:
10:
11:

VCO
0.5mA, , f<500MHz
1.0mA
1.5mA
2.0mA, , £>500MHz

CURRENT][1:0]

PA_DRIVE[1:0]

10
00:
01:
10:
11:

vVCO
ImA, , f<500MHz
2mA
3mA
4mA, , £>500MHz
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Quality Source of Electronic Components

(C incon

FRONT_END (OAH)
FRONT END [7:6] | — 00 —
FRONT END [5] BUF _CURRENT | 0 — LNA FOLLOWER
0: 5201 A,f<500MHz
1: 6901 A,f>500MHz
FRONT END [4:3] | LNA CURRENT | 01 — LNA
[1:0] 00: 0.8mA,f<500MHz
01: 1.4mA
10: 1.8mA,f>500MHz
11: 2.2mA
FRONT END [2:1] | IF_RSSI[1:0] 00 — IF_RSSI
00: , RSSI
01: RSSI , RSSUIF RSSI
10: , RSSI/IF .
11:
FRONT _END [0] XOSC BYPASS |0 — 0: XO0SC
1: XOSC ,
PA_PDW (0BH)>
PA_PDW [7:4] PA_HIGHPOWER]3:0] 0000 — , PD
0000, 29 10
PA_PDW [3:0] PA_LOWPOWER][3:0] 1111 — PD
0000, 29 10
PLL (OCH»>
PLL [7] EXT FILTER 0 — 1:
0:
BREAK LOOP=1  (TEST3),
1 0 F_COMP
PLL [6:3] REFDIV[3:0] 0010 —
0000:
0001
0010 2
0011 3
1111 15
PLL [2] ALARM DISABLE 0 0:
1:
PLL [1] ALARM H — —
( VDD)
PLL [0] ALARM L — —
( GND)
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RF Transceiver Quality Source of Electronic Components C
LOCK (ODH)
LOCK [7:4] | LOCK_SELECT[3:0] | 0000 — CHP_OUT (LOCK)
0000: ) CHP _OUT
0001: LOCK_CONTINOUS ( )
0010: LOCK_INSTAT ( )
0011: ALARM H ( )
0100: ALARM L ( )
0101: CAL_COMPLETE ( )
0110: IF_OUT
0111:
1000: TX_POB( » RX PD=0
)
1001: ( )
1010: RX_PDB( » RX PD=0
LNA)D

1011:
1100:

1101: LOCK _AVG FILTER
1110: N _DIVIDER

1111: F_COMP
LOCK [3] | PLL_LOCK_ACCUR |0 — o: =127,
ACY =111, 0.7%
1: =31, =15,
2.8%
LOCK [2] | PLL_LOCK_LENGT |0 — o PLL
H 1:
LOCK [I] | LOCK_INSTANT — —
LOCK [0] | LOCK_CONTINOUS | — —
CAL (OEH)
CAL[7] CAL_START 0 T EST
0:
CAL[6] CAL_DUAL 0 I: A B
0: MAINI6] A B
CAL[5] CAL_WAIT 0 1:
0:
CAL[4] CAL_CURRENT |0 1:
0:
CAL[3] CAL_COMPLETE
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CAL (OEH)
CAL[2:0] CAL _ITERATE 101 DAC
000~101:
110:
111:
MODEM?2 (OFH)>
MODEM2[7] 1
O: ’
38.4  76.8kBaud
1:
MODEM2[6:0] 0010110 —
[6:0] >

f Xosc

Fs F, 5
PEAK _LEVEL_OFFSET[6:0]= - AR Fs = = ,
Fou 1F,, + A 8 XOSC _FREQ+1

IFiow=150kHz-2f rf. XTAL accuracy, A f

MODEM1 (10H)
MODEMI1[7:5] MLIMIT 011 — o
=14 )
=0 (
)
000:
001: <1
010: <2
011: <3
100: <4
101: <5
110: <6
111: <7
MODEMI[4] LOCK_AVG_ | 0
IN 0:
:
MODEMI1[3] LOCK_AVG_ | 0 -
MODE 0:
1: LOCK_AVG IN
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MODEM1 (10H)
MODEMI1[2:1] SETTING[1:0 | 11 —
] 00: 11 ,
1.2dB
01: 22 ,
1.6dB
10: 43 )
0.3dB
11: 86 )
0.15dB
MODEMO (11H)
MODEM][7] — — —
MODEMO[6:4] BAUDRATE | 010 — 000: 0.6kbuad
[2:0] 001: 1.2kbuad
010: 2.4kbuad
011: 4.8kbuad
100: 9.6kbuad
101: 19.2, 484  76.8kBuad
110:
111:
MODEMO[3:2] DATA FOR 01 — 00: NRZ
MAT[1:0] 01:
10: UART
11:
MODEMO[1:0] XOSC_FREQ | 00 —
[1:0] 00: 3~4MHz, 3.6864MHz,
76.8kBaud,14.7456MHz
01: 6~8MHz, 7.3728MHz,
76.8kBaud,14.7456MHz
10:: 9~12MHz, 11.0592MHz
11: 12~16MHz, 14.7456MHz
MATCH (12H)
MATCH[7:4] RX MATCHJ[3:0] | 0000 — )
0.4pF
MATCH[3:0] TX MATCH[3:0] | 0000 —
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FSCTRL (13H)

FSCTRL[7:4] | — — —

FSCTRL[3] DITHERI 0 “1”

FSCTRL[2] DITHERO 0 “0”

FSCTRL[1] SHAPE 0

FSCTRL[0] FS RESET N 1

FSHAPE1 (14H)

FSHAPE1[7:5] | — — —

FSHAPE1[4:0] | FSHAPEI 0001 | — 1, FSCTRL
SHAPE

FSHAPE2 (15H)

FSHAPE2[7:5] | — — —

FSHAPE2[4:0] | FSHAPE2 00011 | — 2, FSCTRL
SHAPE

FSHAPE3 (16H)

FSHAPE3[7:5] | — — —

FSHAPE3[4:0] | FSHAPE3 00110 | — 3,  FSCTRL
SHAPE

FSHAPE4 (17H)

FSHAPE4[7:5] | — — —

FSHAPE4[4:0] | FSHAPE4 01010 | — 4,  FSCTRL
SHAPE

FSHAPE5 (18H)

FSHAPES[7:5] | — — —

FSHAPE5[4:0] | FSHAPES 10000 | — 5,  FSCTRL

SHAPE
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FSHAPEG (19H)

FSHAPE6[7:5] | — — —

FSHAPEG6[4:0] | FSHAPE6 10110 | — 6, FSCTRL
SHAPE
FSHAPE7 (1AH)
FSHAPE7[7:5] | — — —
FSHAPE7[4:0] | FSHAPE7 11100 | — 7,  FSCTRL
SHAPE
FSDELAY (1BH)
FSDELAY[7:0] | FSDELAY[7:0] | 00101111 | — FSHAPE
PRESCALER (1CH)
PRESCALER | PRE SWING 00 — . PRE_CURRENT][1:0]
[7:6] [1:0] =00
00: 1
01: 2/3
10: 7/3
11: 5/3
PRESCALER PRE SWING 00 —
[5:4] [1:0] 00: 1
01: 2/3
10: 172
11: 2/5
PRESCALER | IF_INPUT 0 — 0:
(3] 1: RSSUIF
PRESCALER | IF_ FRONT 0 — 0:
[2] 1: IF Front amp RSSI/IF

PRESCALER | — 00 —
[1:0]
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TEST6 ( ,40H)
TEST6[7] | LOOPFILTER TPl | 0 — 1: CHP OUT 1
0: CHP_OUT
TEST6[6] | LOOPFILTER TP2 | 0 — 1: CHP OUT 2
0: CHP_OUT
TEST6[5] | CHP OVERRIDE |0 — 1: CHP_CO[4:0]
0:
TEST6[4:0] | CHP_CO[4:0] 10000 — DAC
TESTS5 ( A1H)D
TEST5[7:6] | — — —
TEST5[5] | CHP DISABLE 0 — 1:
0:
TEST5[4] | VCO OVERRIDE | 0 — 1: VCO_ADI[2:0]
0:
TEST5[3:0] | VCO_AD[3:0] 1000 — VCO ARRAY
TEST4 ( A2H)D
TEST4[7:6] | — — —
TEST4[5:0] | L2KIO[5:0] 100101 /
, PLL
TEST3 ( A43H)
TEST3[7:5] | — — —
TEST3[4] | BREAK_LOOP 0 — 1:
0:
TEST3[3:0] | CAL DAC OPEN | 0100 — DAC ,  BREAK LOOP
=1
TEST2 ( 44H)
TEST2[7:5] | — — —
TEST2[4:0] | CHP_CURRENT | — — CHP_CURRENT
[4:0]
TEST1 ( 45)
TESTI[7:4] | — — —
TEST1[3:0] | CAL_DAC[3:0] — — DAC
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