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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 |2 VCO 2
12 | cHP-UOT
(LOCK) PLL
13 | R-BIAS (82kQ, +1%)
14 | AGND (A) ( )
15 | AVDD (A) (3V) ( )
16 | AGND (A) ( )
17 | x0sc-Q2 2
18 | x0sc-Q1 1,
19 | AGND (A) C
20 | DGND (D) C
21 | DVDD (D) (3V)
22 | DGND (D)
23 | pIo /. ,
/
24 | DCLK
25 | PCLK
26 | PDATA , ,
/
27 | PALE
28 | RSSI/IF RSSI  10.7MHz IF
IF . ,
A= , D=
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VDD -0.3 5.0 \Y%
-0.3 VDD+0.3 \Y%
5.0
RF 10 dBm
-50 150 T
-40 85 T
260 T T=10s
IC,
!
IC b [+
(Tc=25C, VvDD=3.0V)
/
RF 300 1000 MHz | 250Hz
0.6 76.8 kBaud | NRZ s NRZ
, 76.8kBaud 76.8kbit/s,
14 .
0 65 kHz “0” fo, “1”
fi, fo-fi
f. RF f=(fy+1)/2
( fy= +(f1-f5)/2)
250Hz R
1MHz
(433/868MHz) 60kHz,
-20 10/5 dBm 50Q ,
RF 140/80 Q o 28
(433/868MHz) «“ / 7,
-20 dBc SRD s
LC
s 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"
1P3 -18 dBm | LNA IF
40 dBc + 1MHz
-57 dBm
88-j26 Q ,
70-j26 Q 315MHz
52-j7 Q 433MHz
52-j4 Q 868MHz
915MHz
28 “ /
11 128 Baud
, , 17 .
(1P 150 KHz
10.7 MHz
RSSI 175 KHz
RSSI -105 -50 dBm
RSSI +6 dB 30
+2 dB
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/
3 16 MHz 3~4, 6~8 9~
16MHz, 3.6864 .
7.3728. 11.0592
14.7456MHz, 32 .
+50/+25 Ppm
Cl71 Ci181 , 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 7.3728VWHz, 16pF
2 ms 16MHz, 16pF
-85 dBc/ 100kHz
Hz
PLL 150 BS
(RX/TX )
) 250 BsS
, PLL
/
“0” 0.3vDD v
“1” 0.7vDD VDD v
“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
PALED
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/
3.0 %
2.3 3.6 v
0.2 1 BA
433/868MHz 7.4/9.6 mA )
433/868MHz 74/92 BA 1:100
433/868MHz
: 5.3/8.6 mA
P=0.01mW(-20dBm) 8.0/3.9 mA 50Q
P=0. 3mi(-5dBm) 10.4/16.5 mA
P=1mW(0dBm) 14.8/25.4 mA
P=3mi(5dBm) 27.7/NA mA
P=10mW(10dBm) 30/80/105 HA 3~ 8MHz , 16PF /9~
14MHz, 12PF /14~16MHz,
16PF
860 BA
4/5 mA <500MHz
N N + RX/TX 5/6 mA >500MHz
L
&
| . MOER '
RF_IN _4_,|= LHA—{ 2 J—» EsTacE |—b LEMOD |—\ CONTRCLje——o DID
i — el DK
I L\ H'—\-"' FOATA, FTLE, FALE
RF_DUT - i

o e o e
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CC1000 1 , o
CC1000 s (RF)
(LNA) (MIXER),
(IF) o (IF STAGE),
(DEMOD) o RSSI IF
RSSI/IF. CC1000 DIO s
PCLK o
s ( VCO ) ( PA ) °
DIO s (FSKD-
T/R o
(XOSC)H. (PD). (CHARGE PUMP). VCO (/R
/N) , XOSC , VCO
CC1000 , o
CC1000 , 2 s
1 (=3
/
C31/L32 , L32 . C41. L41 C42
50Q , T/R
50Q o 28 “ / 7,
L101 , o
SmartRF Studio o
( LC )
o 34 “ LC 7,

C10~C16 , 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
Cll 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%, COG, 0603
Cl4 220 pF, 10%, COG, 0603 220 pF, 10%, C0G, 0603 220 pF, 10%, C0G, 0603 220 pF, 10%, CO0G, 0603
Cl15 1 nF, 10%, X7R, 0603 1 nF, 10%, X7R, 0603 1 nF, 10%, X7R, 0603 1 nF, 10%, X7R, 0603
Cle 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%, CO0G, 0603 Not used Not used
C42 TBD pF, 5%, C0G, 0603 5.6 pF, 5%, C0G, 0603 4.7 pF, 5%, C0G, 0603 TBD pF, 5%, C0G, 0603
C131 4.7 pF, 10%, COG, 0603 4.7 pF, 10%, COG, 0603 4.7 pF, 10%, CO0G, 0603 4.7 pF, 10%, COG, 0603
Cl141 15 pF, 5%, C0G, 0603 15 pF, 5%, C0G, 0603 15 pF, 5%, COG, 0603 15 pF, 5%, COG, 0603
C151 15 pF, 5%, C0G, 0603 15 pF, 5%, C0G, 0603 15 pF, 5%, COG, 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 2.5 nH, 10%, 0805 TBD nH, 10%, 0805

(Coilcraft 0805SHQ-6N2XKBC) (Coilcraft 0805SHQ-2N5SXKBC)
L101 TBD nH, 5%, 0805 27 nH, 5%, 0805 4.7 nH, 5%, 0805 TBD nH, 5%, 0805

(Koa KL732ATE27NJ) (Koa KL732ATE4N7J)
R131 82 kO, 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) s 36
8 s 7 o/ - CC1000
29 s 16 (7 , 1 /
8 ). PCLK s 10MHZzPCLK
s 601'1 SO s
218, o » 16 PDATA
s 7 (A6: 0) « A6 MSB ( ),
© / ( s ))
/ , PALE ( ) s 8
(D7: 0) 40
TE.A TH-'I.
TI'I| Tin Ti'l__n'r_.- T Tl Jn] T3:l
wm-mu. || Dotatyle A
FDATA :|:E 514;: g: ._.'._, .l-'-i.:[._.}-i“iqunl
— :ll 5
PALE i I |
Figure 2. Configuration registerswrite operation
Iﬂll:ll'll:l '—\- T '
PDATA :Iﬁ:l:'_l:“'z :-.l ." Il_ls'l:l:a E:L":‘.“.:.
FAaLE ',L J.""

Figure 3. Configuration registers read operation
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4 ) 2. PDATA  PCLK o 8
DO )
) ) /
, CC1000 o
PDATA , (D7: 0),
( ) o 5 o
PCLK FCLOCK _ 10 MHz
PCLK Ter min 50 ns PCLK
PCLK TcH,min 50 ns PCLK
PALE Tsa 10 ns PCLK
» PALE
PALE Tya 10 B ns PCLK PALE
PDATA Tsp 10 _ ns PCLK PALE
PDATA Tup 10 _ ns PCLK PDATA
PALE Tsa 10 _ ns PCLK PALE
Trise 100 ns PCLK
T 100 ns PCLK
50%VDD

2,
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, CC1000 s
o (PDATA. PCLK PALE) CC1000
o (DIO DCLK)
® /
° CHP_OUT (LOCK)
o RSSI o
3 (PDATA. PCLK., PALE), PDATA
, , (DIO) .
DCLK , LOCK (
CHP_OUT ), PLL o 6.
RSSI A/D , o
PDATA [€ >
PCLK D Micro-
CCI000 raE [€ controller
DIO < >
DCLK >
CHP_OUT (Optional) >
(LOCK) (Optional) o
RSSI/IF > ADC

Figure 4. Microcontroller interface

) PDATA  PCLK o PALE
» PDATA PCLK o
PALE ) » PALE ( )
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DIO DCLK , . DIO
CC1000 NRZ ( ) (
), CC1000 DCLK o
CC1000 :
NRZ o CC1000 PCLK
. DCLK CC1000,
CC1000

38.4  76.8kbit/s

0.6. 1.2, 2.4, 4.8, 9.6, 19.2. 38.4. 76.8kbit/s,

» DCLK

» DIO
RF

o

14.7456MHz . CC1000
, DCLK ,  DIO PCLK
. 7.
. CC1000 PCLK , DIO
. DCLK CC1000, NRZ .
RF , CC1000 CC1000
0.3, 0.6+ 1.2, 2.4, 4.8, 9.6, 19.2\38.4kbit/s,
, 38.4kbit/s 72.8kBaud. CC1000 ,
PCLK ,  DIO .
CC1000 DIO NRZ PCLK
. 8.
UART . DIO ,
RF . ,
CC1000 , .
DCLK , : 0.6~76.8kBaud. 9.
, CC1000 , CC1000
. , “0”
, “17 . 10.
CC1000 , ,
CC1000 . MODEMI
, CHP_OUT (LOCK) ,
LOCK

, FSK
CC400/CC900

14
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Transmides aile:

IO |_| | | |_| ]_l | | |_[ Diats pravided by microcontrollar

DCLE |||||||||||||||||||||||||||||| Clock providad &y OO 1000

“RF" | | | | | | | | I | | | FERL mooduld sbing sgnal (HBLZ),
imternal gn CCA000

“REF" | | | | | | | | | | | | Demnodalabed signal (NEIZ),
irdernal o CC000

DCLE |||||||||||||||||||||||||||||| Clock providad o OO0 000

Io | | | | | | | | | | | | Trats proewy o b SO0 000

Figure 5. Synchronous NRZ mode

Tramzmiiter sils;

Dac | | | | |_| | | | | | | Crabs providsd oy microcontr oller (HEE)

DOLE ||||||||| ||||||||||||||||”|| Clock providsd by 01000

“RET || | ||| | ||| | | ||| | | | FEK moduisiing @ gal (M aschesss smooded,
imisgead = CC 1000

Reotlver sidle:

“BF™ || | ||| |_|_|-|-H | ||| | | | Ciemn dulsied mgnal (Manchsstsr sncoded,
iglieal = O 1000

OCLE ||||||||| |||||||||||||||||||| Clock o onvdesd kg 221000

DI J U |_ | | U Ll | D provided by 1000 (HRZ)

Figure 6. Synchronous Manchester encoded mode
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Tramemitier wid e:
| [} | | | | | | | | | | | | Diwin prevuded by mucrocontroller,
—d smynichoomous
DK FCLE e not 1zeed in Ersien ® minda

Il e e dabs oubprul in sy mcd

pn 1 N 1 -~ -

Hefei e sille:
“RF" | | | | | | | | | | | | [RE T SR A i
— irdernal in CC U000
D1a DI oo il b il 2 2 i lie. L i il

s data drpulin bl mode

DCLE |_ | | | | —| | | | | Dule aulpul prowided by COLO0D

Figure 7. Transparent Asynchronous UART mode

L0000 101

X
data

\ 4

Time

Figure 8. Manchester encoding
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) ( MODEM1
LOCK_AVG_MODE)
11 .
) ) , 12
o Manchester ) 13 o
) MODEMI1
SETTLING . 3 NRZ UART
) ) (MODEM1
LOCK_AVG_MODE), 4
NRZ UART NRZ UART
SETTLING" | LOCK_AVG_MODE=1 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
* * LOCK _AVG IN 1
* k% * X= , RX , .
3; NRZ UART
SETTLING” LOCK_AVG_MODE=]
LOCK_AVG IN=1
00 23
01 34

10

55

11

98
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: Kk MODEMI1
4,
Diats o be receivad
Maize | Preambis | nRZdss | o

[ e o 1
r“]-ﬁ*"‘ili'ﬂﬂhrrrmrﬁfn.'mml Averaging fiter kockad |

S

Autcmatbically locked after & shor period depending on“SETTLING™

Figure 11. Automatic locking of the averaging filter

Chata package i [ reoeed

L 3}

Hasa | Proamiia) MAZ data ==

Pnim«c

Avaraging Mes fres-running /J Avaraggrg et locked |

Misrnmlly pcked afier preambia s dainsd

Figure 12, Manual locking of the averaging filter

" D“Eﬂ_luhtﬂ!lfﬂmi'lﬂd

[ | Praamiie| Manehesiar srcodsd datn Haisa

_» [=

Anarpging filker aheays fresrunning

Figure 13. Free-running averaging filter
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N . FSK RF ,
(BER=10")  64kHz 5 ,  20kHz
6 ° s s
© 7 s
s 25
Diaks rele | Saeparation 433 MHz BEE MHz
[MEaud] [kHz] MNRZ Manchester UBAT HRZ Manchinaber LIART
i rogie [iggler o E e i e
| 0.5 [ 113 KT TTE 110 101 0
1.2 ] -111 112 111 A0S KT -1 8
74 ] 10 110 A5 108 -107 105
4 ) 167 108 107 D 108 S04
el 105 106 05 A 103 0E
8.2 = 03 -104 -103 -1 05 101 100
3.4 i 0g 103 102 56 ET) ]
T = A0 -0 00 57 08 57
Averaga curman
pansumplion 9.3 mid 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

Daka rate | Separation £33 MHz e MHz
[kEaud] [kHz] MRZ | Manchester | UART MRZ | Manchester UART
minda moda il modn Mo menida
m A0S -111 -108 06 -108 -6
x i) -A0E 110 108 A0 -106 104
EE ] -106 100 -106 -103 -105 103
| 4.8 ) -1 04 -1 -104 KT =103 107
5.6 0 103 2104 -103 -100 -1 100
18,2 i) 02 -103 102 -GG - 100 -89
36,4 0 58 -100 - T L] -98
TH.H FIi] G4 ST T 7] BT -0
Awerage cumant
corsumption 2.3 mA 11,8 ma

Table 6. Receiver sensitivity as a function of data rate at 433 and 868 MHz, BER = 107,
frequency separation 20 kHz, normal current settings

Ciata rate | Soparation 433 MHz BiA MiHz
[WBanid] [z] MRZ | Manchestar UART HRE Manchestar UART
e msd e e mode M
| 0.6 ] 11 113 -111 -1 1F 108 -107
1.2 L  [1] -111 -11d =106 -107 =108
4 L -108 =18 =108 =104 -105 =104
[X] E -106 107 106 -102 103 =102
L) id -104 =105 104 -100 -101 =100
18.2 34 -10F =1 =142 -fif EE -a8
384 B -0 - =101 -Bi =7 -6
168 fid -89 100 il -05 -85 -A5
FOAmrEge ouiman|
carAumgtion 7.4 ma 9.6 ma,

Table 7. Receiver sensitivity as a function of data rate at 433 and 858 MHz, BER = 10°
frequency separation 64 kHz |, low current settings
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b A B s o
( ), ( ),
. ( ), A
B MAIN F REG o

A B 24 (3 ),

FREQ2A: FREQIA: FREQOA

FREQ2B: FREQIB: FREQOB. FSK FSEP1: FSEPO (10 )
FREQ
o _p FREQ+8192
vco  lref. 16384
fref REFDIV (PLL 4 ) ,
2 15 :
f = fXO&:
“ REFDIV
VCO ) fucos ,
f() ( FSK )o
FSK
fIZfO—i_fsep
fsep
FSEP

sep

= fref-
16384
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ISM
8 ISM )
°
(RF ) )
) - FSK 64kHz. SmartRF
Studio ) )
Chipcon , (ANO001) .
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
434.2 434.230800 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 4.71H,5%,0805 TBD nH,5%,0805
(Koa KL732ATE27N]J) (Koa KL732ATE4N7])
1 VCO
VCO PLL
N » VCO PLL o )
VCO PLL o
) CAL_START )
) o ( 0.5V)
( 40 o
( 37 ) )
CAL COMPLETE ) 25ms (
CAL WAIT=1 Jo PLL )
(1IMHz) 34ms , o
CAL COMPLETE CHP OUT ( LOCK ) (
LOCK SELECT3:0 ), o
CAL-START 0.
) A. B 2MHz,
(CURRENT VCO_CURRENT),
o 10.7MHz ) 10.7MHz,
. CAL CAL DUAL o
14,
15 RX , VCO , X
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RX TX

Fra AR

‘EFREQ_A, FREQ_B
FDR>=38KBaud, W) STEST4s L2KIO=3FH
BCAL: 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
5 CURRENT:
VCO_CURRENT=RX K& 3t
v

ECAL:
CAL_START=1

v

445 MK 34ms, BREECALH 545,
ESICAL_COMPLETE=1

v

BCAL: CAL_START=0

EMAIN:

RXTX=1; FEG=1

RX_| PD=1 TX_PD=0;FS_PD=0
CORE_] PD=0 BIAS | PD=0 RESET_N=1

v

‘B CURRENT
VCO_CURRENT=TX 33
‘EPA_POW=00H

v

BCAL: CAL_START=1

v

25 IHC28ms, ERERCALIF 4545,
B HCAL_COMPLETE=1

BCAL: CAL_START=0

BRER

23

EFFRAR TR, FHBBHTX

RO FFABAY BB

“RXEEJRE” ¥ A TRCERVCORI

BEAERHEAT, ﬁ%#ﬂ###
H [ TESTOMTES

BN R TSEHE, WA

BoURBHETRE F 738

“TXRHLL” LKA FTX L RIVCOR
AT B EaRst, ThBPABERHE

BOEAETXHT, SRAFETXTHE
H K TESTORITEST2
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B 14, Bafcm R S AR BEE EE
FroaXE B
i
R>=38KBand, TEST4: L2KI0=3FH
CAL: CAL, DUALF1 SR A RRARIBAR AT FH FRX
v
EMAIN:
RXTX=0;F_REG=0 TR - RARB
RX_PD=0; TX_PD=1;FS_PD=0
CORE_PD=0;BIAS_PD=0;RESET N=1
v
5 CURRENT
VCO_CURRENT=RX i 3 “RXEEHL” R4 H TRX LAVCOr I
v
HCAL: CAL START=1 S BRSO T T
v
§§&ﬁ%ﬁmﬁ?ﬁ“*%ﬁ BENRBRTSEERE, R
v

BCAL; CAL_START=0

BESR

B15, BSURARMNEBAENE
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VCO LNA
VCO ) RX/TX 5
CURRENT VCO-CURRENT 39 . LNA

» LO PA , 9 (2.4kBaud
Manchester ) .

[F freg- Currant Sansitivity CURRENT FRONT END ragister
uEncy consumpeion [dBmi] Voo _ LD DRIVE | PA_DRIVE | BUF_CUR | LMA_CUR
[MHz] [m] CURRENT [1:0] [4:9] REMT | REMT[:0]

3:]
433 93 =110 i [e ] i1 0o 0 10
433 T 108 ik [ ] [<1] 00 0 ]
SR 11.8 17 1000 11 [ELF] 1 8]
i} X =105 1000 10 i) o 1]
“ale: Currerd consumiplion and sansiivity ane Gypical Sgunes 1 2.4 kBeud Manchesier encoded daza, BER 10

Table 9. Receiver sensitivity as function of current consumption

, CC1000
. MAIN , .
. C 37 D
16 17 .
VCO , . CURRENT
VCO CURRENT 29 .
; PALE
; PA PDW 00H.
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RF Transceiver Quality Source of Electronic Components

44k M ALCC1000
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=1%5452m§

RMAINSb, MPTH SRR PR FFEAR TR, BAHFIX

v

BeAEVCORIPLL B AR BBCR R Y AR S PR AT 1

v

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

BAHTI R

¥ SN AR TRASENARRE

e

El16, BT
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Quality Source of Electronic Components

(C incon

K

TR .
MAIN: CORE_PD=04¥#f2ms

jv

TR RS
MAIN: RKTX=0, F_REG=0 O B REG=1
RX_PD=0, FS_PD=0 TX_PD=0, FS_PD=0
CURRENT="HEHC . “4:4250us CURRENT="24} 1% “%#§20us

oo

v

R A

h2 1 S8
FS_PD=1
CORE_PD=1, BIAS_PD=1

MAIN: RX_PD=1,

e

RARR

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

i

17,
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/
T/R
’ 18 , 1 ,
C31 RS
| | RF IN '
| | i l
TO ANTENHNA RE.OUT | :
| i coioy !
Caz ! :
|
1 1
C4l—— L4l L3z | !
1
A :
AVDD=3V

Figure 18. Input/output matching network
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RF ,  PA_POW , 10
1dB ) o
» PA_ POW 00H.
Dubpuf power AF froguoncy 433 MHz RF fraguancy #64 Mz
[dBm] PA,_POW Ciarrad comsumption, | PA_POW Current consumgtan,
[hax] by [mag [hax] tym. [mA]
20 a1 53 02 -]
-1 1] [iF] [-X-]
-1 [ .1 03 20
= i1 03 i ]
B 02 7.1 ﬁ %
15 iE] 74 iE 3
14 03 T4 05 A
«13 E T4 08 &
12 14 TE 07 [Xi
-11 14 TE 08 [
-1 [iF] ] 0% [
3 05 I f1]=] 0.4
3 06 x [i7s] 0
-7 [ A ah [1
E 08 7 oF 1L
=] 09 BE 40 ]
E —an 55 50 if
3 i) ) 0 Al
] ¥ 8.7 ED 5
-1 QE 10.2 vl 15 8
oF 1.4 B 165
a0 i 50 732
. B0 1 [2H] .!_5
: 0 1 [ [F]
[ ED 1 Fil 214
0 ] FF 254
& B0 5B
7 ] E.8
B <0 20.0
) EQ 2.1
10 FF 20.7

Table 10. Output power sattings and typlcal current consumption
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RF Transceiver Quality Source of Electronic Components

RSSI
CC1000 RSSI ( ), RSSI/IF
. FRONT END IF_RSSI RSSI,
27k Q » RSSI 0~1.2V,
RSSI A/D ,
RSSI RF IN ,
P=-51.3Vgssi - 49.2 (dBm) ( 433MH2)
P=-50.0VRgg; - 45.5 (dBm) ( 868MHz)
RSSI 19 , R281=27kQ, C281=InF.
v
i !
| | R3SIF
i i vl : - TO ADC
E L o= | | R
—
Figure 19. RSSI circuit
RSSI 20 o
A i
g o7 ~
S 03 3=
05 —
o1 ~—
-105 -160 -95 -90 -éS -E;O -75  -70 »(;5 -(;0 -5‘5 -50
dBm

Figure 20. RSS! voltage vs. input power
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RF Tr ansce' ver Quality Source of Electronic Components

CC1000 10.7MHz )
o CC1000 10.7MHz 10.7MHz
) 21 » R281=470Q, C281=3.3nF.
10.7MHz 330Q o
il || Ta 10.7MHz filks
crneg I e ek

LGBl
i

I i e ] e

Figure 21. IF Output
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Quality Source of Electronic Components

(C incon

, X0SC Q1
, XOSC Q2 . , CURRENT
XOSC _BYPASS o 3~4, 6~8 9~16MHz ,
, ( ),
3.6864,7.3728,11.0592 14.7456MHz . ,
MODEMO XOSC _FREQI: 0 o
1.2,2.4,4.8kBaud )
(DR) €] )
D
fxtal_new: xtal o
, X0SC Q2 ,
o (C171 C181),
CL » b
CL °
1
CL 1 1 +Cparasitic
C171 C181
PCB ) 8pF)
’ Cinn o
22 , 11 CL o
- SmartRF Studio
HOET Q1 i X030 Q2
I|:|I
ZTAL
_FISI __Cl?l
Figure 22. Crystal oscillator circuit
Item C.=12pF CL=16pF CL=22pF
C171 6.8pF 15pF 27pF
C181 6.8pF 15pF 27pF
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RF Transceiver Quality Source of Electronic Components

CC1000 ) FSK
. ) 23,
FSK , CC1000
7 FSHAPE 16 o 7
16 ) ) 18- FSCTRL SHAPE
FSEP=63
FSDELAY ’ o
fref
FSDELAY=——— —1
16BaudRate
fref REFDIV, o
PLL ’ FSCTRL
DITHERI1 DITHERO o

e | LI

haping of

* SR un

S [ A A O

3

IVAVER VAN UAN

Figure 23. FSK spectrum shaping by smooth frequency transitions
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(C incon

Freguency &
FSEP[S0]+
a
Lo e s T T o o o T T T T T T |
PR mmmmmm
FrErrrrddgddddd
MMMMM MM S50 505000
I e R
SA0DH 30
EEEEEELE
Al A W00
=T Lo koo-a
Figure 24. Stepwise frequency shaping
LC
, LC CC1000 ,
25 , 12 o 50Q
P gl
L71
% CTi j.[: T2
Figure25. 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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RF Transcaever Quality Source of Electronic Components

SRD
433  868~870MHz SRD ( ) o
260~470  902~928MHz , CC1000
o <<
ANO001 SRD » ) Chipcon .
, CC1000 o
) 50ppm o
19 .
CC1000 , CC400
CC900. CC400/CC900 CC1000, 25kHz
ACP ( ) , . CC1000
CC1000 250Hz ,
. TCXO
¢ C171 ) o
CC1000 ACP ,
o “ 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 ) “

” . MAIN .
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RF Transcaever Quality Source of Electronic Components

PCB
PCB , PCB “ 7,
CC1000 s
s 1/4 CA/4),
s “ 7 PCB o
)\' /4 s s ©
s PCB ©
PCB , s s
9 )\ /4 ’ ’
A /4 :
L=7125/f
f MHz, cm. : 869MHz 8.2cm,
434MHz 16.4cm.
IC , IC s
(50Q ).
, {AN003 SRD » ) Chipcon
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Distributed by

(C incon

CC1000 29 8 )
SmartRF Studio o
) ) 0 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
09%h CURRENT
0Ah FRONT_END
0Bh PA POW
0Ch PLL PLL
0Dh LOCK LOCK CHP_OUT (LOCK)
O0Eh CAL VCO
OFh MODEM2
10h MODEMI1
11h MODEMO
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 TESTS5 PLL
42h TEST4 PLL
43h TEST3 VCO
44h TEST2
45h TESTI1
46h TESTO
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Quality Source of Electronic Components

(C incon

MAIN (00OH)
MAIN[7] | RXTX — — / . 0: ;1
MAIN[6] | F_REG — — , A I B
MAIN[5] | RX PD — LNA , , ,
MAIN[4] | TX_PD — ,
MAIN[3] | FS_PD —
MAIN[2] | CORE PD | —
MAIN[1] | BIAS PD —
MAIN[0] | RESET N — , . RESET N
MAIN ,

FREQ 2A

(011D
FREQ 2A[7:0] | FREQ A[23:16] | 01110101 | — 8
FREQ 1A

(02H)
FREQ 1A[7:0] | FREQ A[15:8] 10100000 | — 15~8
FREQ 0A

(03H)
FREQ 0A[7:0] | FREQ A[7:0] 11001011 | — 8
FREQ 2B

(041D
FREQ 2B[7:0] | FREQ B[23:16] | 01110101 | — 8
FREQ 1B

(05H)
FREQ 1B[7:0] | FREQ B[15:8] 10100101 | — 15~8
FREQ 0B

(06H)
FREQ 0B[7:0] | FREQ B[7:0] 01001110 | — 8
FSEP1

(07H)
FSEP[7:3] — — —
FSEP[2:0] FSEP_MSB[2:0] | 000 —
FSEPO

(0SH)
FSEPO[7:0] FSEP_LSB[7:0] | 01011001 | —
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Quality Source of Electronic Components

€

Chipcon

CURRENT

(09H)

CURRENT([7:4]

VCO_CURRENT][3:0]

1100 —

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

VCO
150 A
250 A
350 A
450 A
9501 A,
1050 A
1250 A
13500 A

1450 1 A,

1550 A
16501 A
17501 A
2250 A
23500 A
24501 A
25501 A,

, =400~500MHz

, £>500MHz
=400~500MHz
, t<400MHz

,£>500MHz

CURRENT[3:2]

LO DRIVE[1:0]

10
00:
01:
10:
11:

VCO
0.5mA,
1.0mA
1.5mA
2.0mA,

, t<500MHz

, £>500MHz

CURRENT]1:0]

PA_DRIVE[1:0]

10
00:
01:
10:
11:

VCO
ImA,
2mA
3mA
4mA,

, t<500MHz

, £>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 , RSSI/IF RSSI
10: , RSSV/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
111: 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
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: TIF_OUT
0111:
1000: TX POB( , RX PD=0
)
1001: ( )
1010: RX PDB( , RX PD=0
LNA)
1011:
1100:
1101: LOCK_AVG FILTER
1110: N_DIVIDER
1111: F COMP
LOCK [3] PLL LOCK ACCUR |0 — 0: =127,
ACY =111, 0.7%
1: =31, =15,
2.8%
LOCK [2] PLL LOCK LENGT |0 — 0: PLL
H 1:
LOCK [1] LOCK_INSTANT — —
LOCK [0] LOCK_CONTINOUS | — —
CAL (OEH)
CAL[7] CAL _START 0 I RESE
0:
CALJ6] CAL DUAL 0 1: A B
0: MAIN][6] A B
CALJ[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
0: :
384  76.8kBaud
1:
MODEM?2[6:0] 0010110 | — .
[6:0] ,
F F f
PEAK_LEVEL OFFSET[6:0]=—> — = = =

5
=, Fs - :
IF o IF|0W+A% 8 XOSC _FREQ+1

IFow=150kHz-2f rf. XTAL accuracy, & f

MODEM1 (10H>
MODEMI1[7:5] MLIMIT 011 — °
=14 ,
=0 (
)
000:
001: <1
010: <2
011: <3
100: <4
101: <5
110: <6
111: <7
MODEMI1[4] LOCK _AVG_ | 0
IN 0:
l:
MODEMI1[3] LOCK AVG_ | 0 —
MODE 0:
1: LOCK _AVG _IN
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Quality Source of Electronic Components

MODEM 1 (10H)
MODEM1[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
MATJ1:0] 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_MATCH[3:0] | 0000 — ,
0.4pF
MATCH[3:0] TX_MATCH][3:0] | 0000 —
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Distributed by

(C incon

FSCTRL (13H)

FSCTRL[7:4] | — — —

FSCTRLI[3] DITHERI 0 “1”

FSCTRL[2] DITHERO 0 “0”

FSCTRL[1] SHAPE 0

FSCTRL[0] FS RESET N 1

FSHAPE1 (14H)

FSHAPEI[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

FSHAPE5S (18H)

FSHAPES[7:5] | — — —

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

SHAPE
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(C incon

FSHAPE6 (19H)
FSHAPEG[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_CURRENTJ[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: 1/2
11: 2/5
PRESCALER | IF_INPUT 0 — 0:
[3] 1: RSSVIF
PRESCALER | IF_ FRONT 0 — 0:
(2] 1: IF Front amp RSSI/IF
PRESCALER | — 00 —
[1:0]
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(C incon

TEST6 ( JA0H)D
TEST6[7] | LOOPFILTER TP1 | 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_COJ[4:0]
0:
TEST6[4:0] | CHP_CO[4:0] 10000 — DAC
TESTS5 ( A1HD
TEST5[7:6] | — — —
TESTS5[5] CHP_DISABLE 0 — 1:
0:
TEST5[4] | VCO OVERRIDE | 0 — 1: VCO AD[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 ( A3H)D
TEST3[7:5] | — — —
TEST3[4] BREAK LOOP 0 — 1:
0:
TEST3[3:0] | CAL DAC_OPEN | 0100 — DAC » BREAK_LOOP
TEST2 ( A4H)D
TEST2[7:5] | — — —
TEST2[4:0] | CHP_CURRENT — — CHP_CURRENT
[4:0]
TEST1 ( ,45)
TESTI1[7:4] | — — —
TESTI1[3:0] | CAL DAC[3:0] — — DAC
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TESTO ( , 46H)
TESTO[7:4] | —
TESTO[3:0] | VCO_ARRAY[3:0] VCO_ARRAY
(TSSOP-28)
Fo— e — = E1[E
HHEHHHHHE &
123
O
ﬂ?%ﬂugﬁg |.5-.1|.-f'| S 'if:'-
Thin Shrink Small Outline Package (TSSOP)
D El E A Al E B L Copl. | «
TOSSOP 28 Min | 9.60 | 4.30 0.05 0.19 | 045 0°
6.40 0.65
Max | 9.80 | 4.50 1.20 | 0.15 0.30 | 0.75 | 0.10 8°
o mm
CECC00802, 3 o
TSSOP28 268mil 80mil 20" 50
EIA481
TSSOP28 16mm 8mm 4mm 13" 4500
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