Modem Registers Calculations
	Notes: This spread sheet calculates the register values for RF22B/23B/31B/42B/43B.The input parameters can be set in the gray cells.There are five separate Calculators for GFSK/FSK RX Modem, Carrier Frequency, TX Frequency Deviation, TX DR and OOK RX Modem
1) First,select modulation type, Enable/Disable Manchester, crystal tolerance, data rate Rb and frequency deviation Fd at Grey boxes.
2) Select RF Carrier Frequency. For the frequency hopping application, you need to specify CH spacing and CH number.
3) For GFSK/FSK, you need to select AFC Enable/Disable and specify Max. Rb error; for OOK, you need to specify RX bandwidth.
4) Go to either FIFO MODE or PH+FIFO MODE sheet and make your selectiong by configuring the boxes.
5) Registers setting summary will appear at the last sheet (REGISTERS Settings SUMMARY)
	Select Modulation type:		Select Enable/Disable Manchester Mode:				SelectCrystalTolerance[ppm]:			RX/TX Carrier Frequency(MHz)		Rb[kbps]
	GFSK		OFF	Manchester is Disabled			20	20		860		100
			0				TX side Crystal	RX side Crystal
	GFSK/FSK Modem Settings				OOK  RX  Modem Settings
	AFC	Max.Rb Error	Frequency Deviation(kHz)		OOK RX BW						XtalFreq[kHz]
					[kHz]
	Enable	= < 1%	50		200						30,000
	0						0
	Instructions:	Enter in desired frequency and program the Register Values into the appropriate SPI Registers
		Channel spacing most be a multiple of 10kHz ranging from 10kHz to 2.55MHz.Channel number ranges from 0 to 255.
	RX/TX Carrier Frequency Settings	Application Parameters			Center Frequency	IF Frequency
		RF Carrier Frequency			Fc
		[MHz]			[MHz]	[kHz]
		860			860	937.5
		Register values (HEX)									Carrier Frequency WDS COMMANDS
											reg.75	73	S2 F573
		band select									reg.76	00	S2 F600
		hbsel	fb[4:0]	fc[15:0}							reg.77	00	S2 F700
		75h	75h	76h 77h
		1	13	0000
	Instructions:	Enter in desired Data-Rate and program the Register Values into the appropriate SPI Registers
	TX                 Data Rate Settings	Desired Data-rate	Decimal Value				Register Values				TX DATA RATE  WDS COMMANDS
											reg.6E	19	S2 EE19
		kbps	txdr[15:0]				txdr[15:0]		txdtrtscale	cpcuu[7:0]	reg.6F	9A	S2 EF9A
			dec.				hex		bit	hex	reg. 70	0	0
		100	6554				199A		0	C0	reg. 58	C0	S2 D8C0
	Instructions:	Enter in desired deviation and program the Register Values into the appropriate SPI Registers
	TX Frequency Deviation Settings	Desired Deviation	Decimal Value			Register Values					TX Frequency Deviation WDS COMMANDS
											reg.72	50	S2 F250
		KHz	fd[8:0]			fd[8:0]					reg. 71	0	0
			dec.			hex
		50	80			050
	Instructions:	For optimal modem performance it is recommended to set the rxosr to at least 6.5 or higher.
		The modem settings obtained with the calculated settings are displayed in the orange cells
	GFSK/FSK RX                     Modem Settings	Application Parameters				Modulation Index	Modulation BW	Selected Channel filter         BW -3dB	Est. Freq. Tolerance (SingleSided)	Est. RX sens. BER = 1E-3	RX GFSK/FSK Modem WDS COMMANDS
											reg.1C	0	0
		Rb	Fd	AFC enable		H	BWmod	BW		Input Power	reg.20	0	0
		[kbps]	[kHz]	1Dh [6]			[kHz]	[kHz]	[kHz]	[dBm]	reg.21	0	0
		100	50	1		1	200	208.4	72.9	-104	reg.22	0	0
						0					reg.23	0	0
		Register values (HEX)									reg.24	0	0
											reg.25	0	0
		dec exponent	ch filter			data rate	clk recovery	Manchester	AFC BW Limiter	RX NCO Compensation	reg.1D	40	S2 9D40
		ndec_exp[2:0]	filset[3:0]	dwn3_bypass	rxosr[10:0]	ncoff[19:0]	crgain[10:0]	enable			reg.1E	0A	S2 9E0A
		1Ch [6:4]	1Ch [3:0]	1Ch [7]	20h, 21h	21h, 22h, 23h	24h, 25h	70h [1]	2Ah[7:0]	24h[4]	reg.2A	0	0
		0	0	0	0	0	0	0	0	0	reg.1F	03	0
					0						reg.69	60	S2 E960
	Instructions:	Enter in desired RX BW. The actual Rx channel filter BW may be larger than the desired RX BW.
		For the most applications,It is recommended to enable both peak detector and moving average detector.
	OOK  RX                     Modem Settings	Application parameters		Modem Settings
											RX OOK Modem WDS COMMANDS
		Rb	RX BW	Channel filter BW	rxosr	Manchester	AGC ookfrzn	PK Detector	MA Detector		reg.1C	0	0
		[kbps]	[kHz]		dec	enable	enable	enable	enable		reg.20	0	0
						70h [1]	2Ch[5]	2Ch[4]	2Ch[3]		reg.21	0	0
		100	200	225.1	0.00	0	1	0	1		reg.22	0	0
											reg.23	0	0
		Register values									reg.24	0	0
											reg.25	0	0
		dec exponent	ch filter			data rate	clk recovery	OOK Counter 1	OOK Counter 2	Slicer PK Hold	reg.2C	28	S2 AC28
		ndec_exp[2:0]	filset[3:0]	dwn3_bypass	rxosr[10:0]	ncoff[19:0]	crgain[10:0]			attack[2:0],decay[3:0]	reg.2D	0C	S2 AD0C
		1Ch [6:4]	1Ch [3:0]	1Ch [7]	20h, 21h	21h, 22h, 23h	24h, 25h	2Ch	2Dh	2Eh	reg.2E	0.00	0
		0	0	0	0	0	0	28	0C	0.00	reg.1F	03	0
											reg.69	60	S2 E960

Important: to use this calculator, you must enable some of the Excel Add-Ins (Inside “Tools” tab, select Analysis ToolPak and Analysis ToolPak – VBA)

BWtable
	
		H=1 BW table
		BW	ndec	filset	dwn3_bypass	AFC Limiter
	0	2.6	5	1	0	1		1
	2.6	2.8	5	2	0	1		1
	2.8	3.1	5	3	0	1		1
	3.1	3.2	5	4	0	1		1
	3.2	3.7	5	5	0	1		1
	3.7	4.9	4	1	0	2		1
	4.9	5.4	4	2	0	2		1
	5.4	5.9	4	3	0	2		1
	5.9	6.1	4	4	0	2		1
	6.1	7.2	4	5	0	3		1
	7.2	9.5	3	1	0	3		1
	9.5	10.6	3	2	0	4		1
	10.6	11.5	3	3	0	4		1
	11.5	12.1	3	4	0	4		1
	12.1	14.2	3	5	0	5		1
	14.2	16.2	3	6	0	6		1
	16.2	17.5	3	10	0	6		1
	17.5	19.4	3	11	0	7		1
	19.4	21.4	3	12	0	8		1	%10k/FD5kHz
	21.4	23.9	3	13	0	8		1
	23.9	25.7	3	14	0	9		1
	25.7	28.2	2	5	0	10		1
	28.2	32.2	2	6	0	11		1
	32.2	34.7	2	7	0	12		1	%10k/FD12kHz
	34.7	38.6	2	11	0	14		1
	38.6	42.7	2	12	0	15		1	%20k/FD12kHz
	42.7	47.7	2	13	0	17		1
	47.7	51.2	2	14	0	18		1
	51.2	56.2	1	5	0	20		1
	56.2	64.1	1	6	0	23		1
	64.1	69.2	1	7	0	25		1
	69.2	75.2	0	1	0	27		1
	75.2	83.2	0	2	0	30		1	%40k/FD20kHz
	83.2	90	0	3	0	32		1
	90	95.3	0	4	0	34		1	%4.8k/FD45kHz
	95.3	112.1	0	5	0	40		1	%50k/FD25kHz		%9.6k/FD45kHz
	112.1	127.9	0	6	0	45		1
	127.9	137.9	0	7	0	49		1
	137.9	142.8	1	4	1	51		1
	142.8	167.8	1	5	1	60		1
	167.8	181.1	1	9	1	64		1	%80k/FD40kHz
	181.1	191.5	1	6	1	68		1
	191.5	208.4	1	10	1	72		1	%100k/FD50kHz
	208.4	225.1	0	1	1	80		1
	225.1	248.8	0	2	1	88		1	%125k/FD62.5kHz
	248.8	269.3	0	3	1	96		1	%128k/FD64kHz
	269.3	284.9	0	4	1	101		1
	284.9	335.5	0	8	1	119		1
	335.5	361.8	0	9	1	129		1
	361.8	420.2	0	10	1	149		1
	420.2	468.4	0	11	1	167		1
	468.4	518.8	0	12	1	184		1
	518.8	577	0	13	1	205		1
	577	620.7	0	14	1	221		1
		2<H<10 BW table
		BW	ndec	filset	dwn3_bypass
	0	2.6	5	1	0	1		1
	2.6	2.8	5	2	0	1		1
	2.8	3.1	5	3	0	1		1
	3.1	3.2	5	4	0	1		1
	3.2	3.7	5	5	0	1		1
	3.7	4.9	4	1	0	2		1
	4.9	5.4	4	2	0	2		1
	5.4	5.9	4	3	0	2		1
	5.9	6.1	4	4	0	2		1
	6.1	7.2	4	5	0	2		1
	7.2	9.5	3	1	0	3		1
	9.5	10.6	3	2	0	3		1
	10.6	11.5	3	3	0	4		1
	11.5	12.1	3	4	0	4		1
	12.1	14.2	3	5	0	4		1
	14.2	16.2	3	6	0	5		1
	16.2	17.5	3	7	0	5		1
	17.5	18.9	2	1	0	6		1
	18.9	21.6	2	2	0	7		1	%10k/FD5kHz
	21.6	22.7	2	3	0	7		1
	22.7	24	2	4	0	7		1
	24	28.2	2	10	0	9		1
	28.2	31.9	1	15	0	10		1
	31.9	34.7	2	7	0	11		1	%10k/FD12kHz
	34.7	38.6	2	11	0	12		1
	38.6	42.7	2	12	0	13		1
	42.7	47.7	2	13	0	15		1	%20k/FD12kHz
	47.7	51.2	2	14	0	16		1
	51.2	56.2	1	5	0	17		1
	56.2	64.1	1	6	0	20		1
	64.1	69.2	1	7	0	22		1
	69.2	75.2	0	1	0	23		1
	75.2	83.2	0	2	0	26		1	%40k/FD20kHz
	83.2	90	0	3	0	28		1
	90	95.3	0	4	0	30		1	%4.8k/FD45kHz
	95.3	112.1	0	5	0	35		1	%50k/FD25kHz		%9.6k/FD45kHz
	112.1	127.9	0	6	0	40		1
	127.9	137.9	0	7	0	43		1
	137.9	138.7	0	10	0	43		1
	138.7	154.2	0	11	0	48		1
	154.2	168	1	8	1	52		1	%80k/FD40kHz
	168	181.1	1	9	1	56		1
	181.1	208.4	1	10	1	65		1	%100k/FD50kHz
	208.4	232	1	11	1	72		1
	232	256	1	12	1	80		1	%125k/FD62.5kHz
	256	269.3	0	3	1	84		1	%128k/FD64kHz
	269.3	284.9	0	4	1	89		1
	284.9	335.5	0	8	1	104		1
	335.5	361.8	0	9	1	113		1
	361.8	420.2	0	10	1	131		1
	420.2	468.4	0	11	1	146		1
	468.4	518.8	0	12	1	161		1
	518.8	577	0	13	1	180		1
	577	620.7	0	14	1	193		1
		H>10 BW table
		BW	ndec	filset	dwn3_bypass
	0	2.6	5	1	0	1		1
	2.6	2.8	5	2	0	1		1
	2.8	3.1	5	3	0	1		1
	3.1	3.2	5	4	0	1		1
	3.2	3.7	5	5	0	1		1
	3.7	4.9	4	1	0	2		1
	4.9	5.4	4	2	0	2		1
	5.4	5.9	4	3	0	2		1
	5.9	6.1	4	4	0	2		1
	6.1	7.2	4	5	0	2		1
	7.2	9.5	3	1	0	3		1
	9.5	10.6	3	2	0	4		1
	10.6	11.5	3	3	0	4		1
	11.5	12.1	3	4	0	4		1
	12.1	14.2	3	5	0	5		1
	14.2	16.2	3	6	0	6		1
	16.2	17.5	3	10	0	6		1
	17.5	19.4	3	11	0	7		1
	19.4	21.4	3	12	0	8		1	%10k/FD5kHz
	21.4	23.9	3	13	0	8		1
	23.9	25.7	3	14	0	9		1
	25.7	28.2	2	5	0	10		1
	28.2	32.2	2	6	0	11		1
	32.2	34.7	2	7	0	12		1	%10k/FD12kHz
	34.7	38.6	2	11	0	14		1
	38.6	42.7	2	12	0	15		1
	42.7	47.7	2	13	0	15		1	%20k/FD12kHz
	47.7	51.2	2	14	0	16		1
	51.2	56.2	1	5	0	17		1
	56.2	64.1	1	6	0	20		1
	64.1	69.4	1	10	0	22		1
	69.4	77.1	1	11	0	24		1
	77.1	85.1	1	12	0	26		1	%40k/FD20kHz
	85.1	95.3	1	13	0	30		1
	95.3	102.2	1	14	0	32		1	%4.8k/FD45kHz
	102.2	115.6	2	11	1	36		1	%50k/FD25kHz		%9.6k/FD45kHz
	115.6	127.7	2	12	1	40		1
	127.7	142.8	2	13	1	44		1
	142.7	153.3	2	14	1	48		1
	153.3	168	1	8	1	52		1	%80k/FD40kHz
	168	181.1	1	9	1	56		1
	181.1	208.4	1	10	1	65		1	%100k/FD50kHz
	208.4	232	1	11	1	72		1
	232	256	1	12	1	80		1	%125k/FD62.5kHz
	256	269.3	0	3	1	84		1	%128k/FD64kHz
	269.3	284.9	0	4	1	89		1
	284.9	335.5	0	8	1	104		1
	335.5	361.8	0	9	1	113		1
	361.8	420.2	0	10	1	131		1
	420.2	468.4	0	11	1	146		1
	468.4	518.8	0	12	1	161		1
	518.8	577	0	13	1	180		1
	577	620.7	0	14	1	193		1


Hidden calc
	TX-RX Crystal				sw factor
	20				0.7
	AFC	RX BW	TX-RX Extreme Freq.Error				required channel filter  BW			RX sens. estimate BER = 1E-3
	1
			TX-RX				BWch-fil			Input Power
	Bwfactor	[kHz]	[kHz]				[kHz]	Rb offset		[dBm]
	1	200	68.8	-131.2	0.344	200	200	0		-104.3	-104
		LUT out		overshoot factor	afclimit freq.	radio	afclimit fre. Adj	AFCLim:Bwmod>=Tx-Rx Freq.Err
		72		1	90	2.6162790698	90	0
									AFCLim(Hex)	FinalAFCLim(Dec)	AFCLim Freq.(kHz)
									0	0	0
	AFCadj	Freq Lim						AFCLim:Bwmod<Tx-Rx Freq.Err
	0	35						0
	OSR/H			BCR Gear
	0			03
	Range Checker
	Carrier Freq.		Data Rate	Fd	OSR		ook Rb
	0		0	0	0		0
	OSR-DEC
	0
	OSR-DEC-ook
	0


ook_table
		Desired RX BW Range(kHz)		ARA RX_BW	dw3_bypass	filset[3:0]
		BW_min	BW_max
		1	75.2	75.2	0	1
		75.2	83.2	83.2	0	2
		83.2	90	90	0	3
		90	95.3	95.3	0	4
		95.3	112.1	112.1	0	5
		112.1	127.9	127.9	0	6
		127.9	137.9	137.9	0	7
		137.9	191.5	191.5	1	15
		191.5	225.1	225.1	1	1
		225.1	248.8	248.8	1	2
		248.8	269.3	269.3	1	3
		269.3	284.9	284.9	1	4
		284.9	335.5	335.5	1	8
		335.5	361.8	361.8	1	9
		361.8	420.2	420.2	1	10
		420.2	468.4	468.4	1	11
		468.4	518.8	518.8	1	12
		518.8	577	577	1	13
		577	620.7	620.7	1	14
		Modem Rb(kbps)		ndec[2:0]
		Modem Rb_min	Modem Rb_max
		0	1	5
		1	2	5
		2	3	4
		3	8	4
		8	16	3
		16	32	2
		32	50	1
		50	65	0
		for higher data rate offset
		Modem Rb(kbps)		ndec[2:0]
		Modem Rb_min	Modem Rb_max
		0	1	5
		1	2	4
		2	3	3
		3	8	2
		8	16	2
		16	32	1
		32	50	1
		50	65	0


Tables for DS
	
			RX Modem setting examples for GFSK
			Application parameters				Register values (hex)
			Rb	Fd	mod index	BW -3dB	dwn3_bypass	ndec_exp[2:0]	filset[3:0]	rxosr[10:0]	ncoff[19:0]	crgain[10:0]		rxosr		Fr error	Manch
			kbps	kHz	-	kHz	1Ch	1Ch	1Ch	20,21h	21,22,23h	24,25h
			2	5	5.00	0	0	0	0	0	0	0		0.00	1	0	0	11	11
			2.4	4.8	4.00	0	0	0	0	0	0	0		0.00	1	0	0	10.8	10.8
			2.4	36	30.00	0	0	0	0	0	0	0		0.00	1	0	0	73.2	73.2
			4.8	4.8	2.00	0	0	0	0	0	0	0		0.00	1	0	0	12	12
			4.8	45	18.75	0	0	0	0	0	0	0		0.00	1	0	0	92.4	92.4
			9.6	4.8	1.00	0	0	0	0	0	0	0		0.00	1	0	0	14.4	18	Modified for higher osr
			9.6	45	9.38	0	0	0	0	0	0	0		0.00	1	0	0	94.8	94.8
			10	5	1.00	0	0	0	0	0	0	0		0.00	1	0	0	15	18	Modified for higher osr
			10	40	8.00	0	0	0	0	0	0	0		0.00	1	0	0	85	85
			19.2	9.6	1.00	0	0	0	0	0	0	0		0.00	1	0	0	28.8	35	Modified for higher osr
			20	10	1.00	0	0	0	0	0	0	0		0.00	1	0	0	30	35	Modified for higher osr
			20	40	4.00	0	0	0	0	0	0	0		0.00	1	0	0	90	90
			38.4	19.6	1.02	0	0	0	0	0	0	0		0.00	1	0	0	58.4	70	Modified for higher osr
			40	20	1.00	0	0	0	0	0	0	0		0.00	1	0	0	60	70	Modified for higher osr
			40	40	2.00	0	0	0	0	0	0	0		0.00	1	0	0	100	100
			50	25	1.00	0	0	0	0	0	0	0		0.00	1	0	0	75	75
			57.6	28.8	1.00	0	0	0	0	0	0	0		0.00	1	0	0	86.4	86.4
			100	50	1.00	0	0	0	0	0	0	0		0.00	1	0	0	150	190	Modified for higher osr
			100	300	6.00	0	0	0	0	0	0	0		0.00	1	0	0	650	650
			125	125	2.00	0	0	0	0	0	0	0		0.00	1	0	0	312.5	312.5
			RX Modem setting examples for FSK
			Application parameters				Register values (hex)
			Rb	Fd	mod index	BW -3dB	dwn3_bypass	ndec_exp[2:0]	filset[3:0]	rxosr[10:0]	ncoff[19:0]	crgain[10:0]
			[kbps]	[kHz]	-	[kHz]	1Ch	1Ch	1Ch	20,21h	21,22,23h	24,25h
			2	5	5.00	0	0	0	0	0	0	0		0.00	1	0	0	11	11
			2.4	4.8	4.00	0	0	0	0	0	0	0		0.00	1	0	0	10.8	10.8
			2.4	36	30.00	0	0	0	0	0	0	0		0.00	1	0	0	73.2	73.2
			4.8	4.8	2.00	0	0	0	0	0	0	0		0.00	1	0	0	12	12
			4.8	45	18.75	0	0	0	0	0	0	0		0.00	1	0	0	92.4	92.4
			9.6	4.8	1.00	0	0	0	0	0	0	0		0.00	1	0	0	14.4	14.4
			9.6	45	9.38	0	0	0	0	0	0	0		0.00	1	0	0	94.8	94.8
			10	5	1.00	0	0	0	0	0	0	0		0.00	1	0	0	15	15
			10	40	8.00	0	0	0	0	0	0	0		0.00	1	0	0	85	85
			19.2	9.6	1.00	0	0	0	0	0	0	0		0.00	1	0	0	28.8	28.8
			20	10	1.00	0	0	0	0	0	0	0		0.00	1	0	0	30	30
			20	40	4.00	0	0	0	0	0	0	0		0.00	1	0	0	90	90
			38.4	19.6	1.02	0	0	0	0	0	0	0		0.00	1	0	0	58.4	58.4
			40	20	1.00	0	0	0	0	0	0	0		0.00	1	0	0	60	60
			40	40	2.00	0	0	0	0	0	0	0		0.00	1	0	0	100	100
			50	25	1.00	0	0	0	0	0	0	0		0.00	1	0	0	75	75
			62.5	28.8	0.92	0	0	0	0	0	0	0		0.00	1	0	0	88.85	95
			100	50	1.00	0	0	0	0	0	0	0		0.00	1	0	0	150	150
			100	250	5.00	0	0	0	0	0	0	0		0.00	1	0	0	550	550
			125	125	2.00	0	0	0	0	0	0	0		0.00	1	0	0	312.5	312.5
					RX Modem setting examples for OOK (Manchester disabled)
					Appl parameters		Register values
					Rb	RX BW	dwn3_bypass	ndec_exp[2:0]	filset[3:0]	rxosr[10:0]	ncoff[19:0]	crgain[10:0]			MC	BWara	rxosr
					[kbps]	[kHz]	1Ch	1Ch	1Ch	20,21h	21,22,23h	24,25h				[kHz]	dec
					1.2	75	0	0	0	0	0	0			0	75.2	0.00
					1.2	110	0	0	0	0	0	0			0	112.1	0.00
					1.2	335	0	0	0	0	0	0			0	335.5	0.00
					1.2	420	0	0	0	0	0	0			0	420.2	0.00
					1.2	620	0	0	0	0	0	0			0	620.7	0.00
					2.4	335	0	0	0	0	0	0			0	335.5	0.00
					4.8	335	0	0	0	0	0	0			0	335.5	0.00
					9.6	335	0	0	0	0	0	0			0	335.5	0.00
					10	335	0	0	0	0	0	0			0	335.5	0.00
					15	335	0	0	0	0	0	0			0	335.5	0.00
					19.2	335	0	0	0	0	0	0			0	335.5	0.00
					20	335	0	0	0	0	0	0			0	335.5	0.00
					30	335	0	0	0	0	0	0			0	335.5	0.00
					38.4	335	0	0	0	0	0	0			0	335.5	0.00
					40	335	0	0	0	0	0	0			0	335.5	0.00
					RX Modem setting examples for OOK (Manchester enabled)
					Appl parameters		Register values
					Rb	RX BW	dwn3_bypass	ndec_exp[2:0]	filset[3:0]	rxosr[10:0]	ncoff[19:0]	crgain[10:0]			MC	BWara	rxosr
					[kbps]	[kHz]	1Ch	1Ch	1Ch	20,21h	21,22,23h	24,25h				[kHz]	dec
					1.2	75	0	0	0	0	0	0			1	75.2	0.00
					1.2	110	0	0	0	0	0	0			1	112.1	0.00
					1.2	335	0	0	0	0	0	0			1	335.5	0.00
					1.2	420	0	0	0	0	0	0			1	420.2	0.00
					1.2	620	0	0	0	0	0	0			1	620.7	0.00
					2.4	335	0	0	0	0	0	0			1	335.5	0.00
					4.8	335	0	0	0	0	0	0			1	335.5	0.00
					9.6	335	0	0	0	0	0	0			1	335.5	0.00
					10	335	0	0	0	0	0	0			1	335.5	0.00
					15	335	0	0	0	0	0	0			1	335.5	0.00
					19.2	335	0	0	0	0	0	0			1	335.5	0.00
					20	335	0	0	0	0	0	0			1	335.5	0.00
					30	335	0	0	0	0	0	0			1	335.5	0.00
					38.4	335	0	0	0	0	0	0			1	335.5	0.00
					40	335	0	0	0	0	0	0			1	335.5	0.00


stal harmonics
	
		Harmonic	Frequency
		#	[kHz]
		1	30,000
		2	60,000
		3	90,000
		4	120,000
		5	150,000
		6	180,000
		7	210,000
		8	240,000
		9	270,000
		10	300,000
		11	330,000
		12	360,000
		13	390,000
		14	420,000
		15	450,000
		16	480,000
		17	510,000
		18	540,000
		19	570,000
		20	600,000
		21	630,000
		22	660,000
		23	690,000
		24	720,000
		25	750,000


PH + FIFO MODE
	
		In order to work with Packet Handling Mode + TX/RX FIFOs fill out the grey boxes below.
		The Current selected Packet Structure is:	<PREAMBLE><SYNC><LENGTH><CRC>
		General configurations:	DROP Down Menu	Comment	Recommendations
		Select Turn On Packet Handler	ON			Reg. Address	Hexa Value [7:0]	WDS command
		Select LSB/MSB First	MSB	Each byte of the Header, Packet Length and Data will be sent MSB first		30	0	0
		Enable CRC	YES			32	0	0
		CRC Over Data Only	YES	CRC will be Calculated Over Data Only		33	0	0
		Select CRC TYPE	CCIT	CRC will be Calculated Over Data Only		34	08	S2 B408
						35	2A	S2 B52A
						36	2D	S2 B62D
		Select Modulation type:	GFSK	This value is set at the Modem Registers Calculations sheet		37	D4	S2 B7D4
		Select DATA INVERSION	OFF	Operates on the entire Packet		38	00	S2 B800
						39	00	S2 B900
						3A	00	S2 BA00
						3B	00	S2 BB00
		Select Manchester Enable	OFF	This value is set at the Modem Registers Calculations sheet		3C	00	S2 BC00											reg address hexa
		Select Manchester Data Inversion	Invert	Manchester is Disabled		3D	00	S2 BD00											30	[7]	[6]	[5]	[4]	[3]	[2]	[1:0]
		Select Manchester Preamble Polarity	1010 .…	Manchester is Disabled		3E	00	S2 BE00												1	0	1	0	1	1	00
		Select Data Whitening	OFF			3F	00	S2 BF00
						40	00	S2 C000											33	[7]	[6:4]	[3]	[2:1]	[0]
		Select Headers in Packet	NO Header	Since Header Length is null, no need to configure header(s) value(s)		41	00	S2 C100												0	000	0	01	0
		Select Variable Packet Length	YES	The Length field WILL be sent as part of the packet		42	00	S2 C200
		Select Sync Word Length	Sync word 3 & 2	No Need to configure sync Word, default values are available		43	FF	S2 C3FF											70	[7:6]	[5]	[4]	[3]	[2]	[1]	[0]
						44	FF	S2 C4FF												00	0	0	1	1	0	0
		Select Preamble Length (in nibbles resolution) -  (Decimal value between 0 to 511)	8	Manchester is DISABLED, the Actual Number of Preamble bits will be: 32	The Recommended Preamble Length is 32 (bits) and if Antenna Diversity is enabled, 64 (bits).	45	FF	S2 C5FF
						46	FF	S2 C6FF											71	[7:6]	[5:4]	[3]	[2]	[1:0]
		Configure sync Word 3 Value	2D			70	0	0												00	10	0	0	11
		Configure sync Word 2 Value	D4			71	0	0
		Configure sync Word 1 Value	00
		Configure sync Word 0 Value	00
		Select DATA Length in packet Structure (decimal between 0 to 255)	0	There will be NO DATA field in the packet structure
		Configure TX Header 3 Value	00	Since Header Length is null, no need to configure header(s) value(s)	0
		Configure TX Header 2 Value	00
		Configure TX Header 1 Value	00
		Configure TX Header 0 Value	00
		TX Clock configuration	00	No TX Data CLK is available outside the chip
		RX Specific Configurations:	DROP Down Menu	Comment	Recommendations
		RX Header 3 individual bit check mask Value	FF	Please refer to the datasheet for specifics on Header Check and matching
		RX Header 2 individual bit check mask Value	FF
		RX Header 1 individual bit check mask Value	FF
		RX Header 0 individual bit check mask Value	FF
		RX Expect Broadcast at Header 3	YES	Broadcast Packet will be accepted
		RX Expect Broadcast at Header 2	NO	0
		RX Expect Broadcast at Header 1	NO	0
		RX Expect Broadcast at Header 0	NO	0
		Perform Header 3 Value comparison?	YES	Received Header 3 value will be compared to Expected Value
		Perform Header 2 Value comparison?	YES	Received Header 2 value will be compared to Expected Value
		Perform Header 1 Value comparison?	NO	0
		Perform Header 0 Value comparison?	NO	0
		Select Preamble Detection Threshold (in nibble resolution)	5	This means we will evaluate the preamble for 20 bits.	Recommended value is 16 bits


FIFO MODE
	
		In order to work with DIRECT FIFO fill out the grey boxes below.
		During TX, TX FIFO contents are sent immediately (user has to program preamble etc inside TX FIFO) - Transmission will end automatically when TX FIFO is empty
		During RX, RX FIFO starts saving bytes immediately after Sync. is Recognized, no Header checks, no CRC is allowed.
		General configurations:	DROP Down Menu	Comment	Recommendations
		Select Turn Off Packet Handler	OFF			Reg. Address	Hexa Value [7:0]	WDS command
		Select LSB/MSB First	LSB	Each byte of the Header, Packet Length and Data will be sent LSB first		30	0	0
						33	0	0
		Select Modulation type:	GFSK	This value is set at the Modem Registers Calculations sheet		34	05	S2 B405
		Select DATA INVERSION	ON	Operates on the entire data		35	2A	S2 B52A
						36	2D	S2 B62D
						37	D4	S2 B7D4
		Select Manchester Enable	OFF	This value is set at the Modem Registers Calculations sheet		38	00	S2 B800
		Select Manchester Data Inversion	Invert	Manchester is Disabled		39	00	S2 B900
		TX Clock configuration	00	No TX Data CLK is available outside the chip		70	0	0
						71	0	0
		RX Specific Configurations:	DROP Down Menu	Comment	Recommendations														reg address hexa
																			30	[7]	[6]	[5]	[4]	[3]	[2]	[1:0]
		Select Sync Word Length	Sync word 3 & 2	No Need to configure sync Word, default values are available																0	1	1	0	0	0	01
		Configure sync Word 3	2D	Relevant ONLY for RX side															33	[7]	[6:4]	[3]	[2:1]	[0]
		Configure sync Word 2	D4	Relevant ONLY for RX side																0	000	1	01	0
		Configure sync Word 1	00	Relevant ONLY for RX side
		Configure sync Word 0	00	Relevant ONLY for RX side															70	[7:6]	[5]	[4]	[3]	[2]	[1]	[0]
																				00	0	0	0	1	0	0
		Select Preamble Detection Threshold (in nibble resolution)	5	This means we will evaluate the preamble for 20 bits.	Recommended value is 16 bits
																			71	[7:6]	[5:4]	[3]	[2]	[1:0]
		Select Preamble Length (in nibbles resolution) -  (Decimal value between 0 to 511)	5		This will affect the Preamble Search time Out during RX															00	10	1	0	11
		Irrelevant Configurations for Direct FIFO Mode
		(no need to configure these)
		Enable CRC	NO	Irrelevant in Direct FIFO mode
		CRC Over Data Only	YES	CRC is not Enabled
		Select CRC TYPE	CRC16-IBM	CRC is not Enabled
		Select Manchester Preamble Polarity	0101 ….	Irrelevant in Direct FIFO mode
		Select Data Whitening	OFF	Cannot be used in Direct FIFO mode
		Select Headers in Packet	NO Header	Irrelevant in direct FIFO mode
		Select Variable Packet Length	NO	Irrelevant in direct FIFO mode


REGISTERS Settings SUMMARY
	
		This sheet condenses the registers settings contained in this file, But more are options may be available at the Data Sheet
					Select your work mode: (click box)
					PH + FIFO MODE
		Legend:
		N/A - Means Not Applicable			<PREAMBLE><SYNC><LENGTH><CRC>
					Modem is set to Work with the following modulation:
					GFSK	(change can be done at the Modem Registers Calculations sheet)
		Reg. Address	Setting Value (hexa)	WDS Command	default ?	Information
		1C	0	0	0	These registers are for RX modem ONLY
		1D	40	S2 9D40	This is the Default Value after RESET
					0
		20	0	0	0	These registers are for RX modem ONLY
		21	0	0	0
		22	0	0	0
		23	0	0	0
		24	0	0
		25	0	0	0
		2A	0	0	0
		2C	28	N/A	This setting is relevant only in OOK
		2D	0C	N/A	This setting is relevant only in OOK
		2E	0	N/A	This setting is relevant only in OOK
		30	0	0	0
		32	0	0	0
		33	0	0	0	0
		34	08	S2 B408	This is the Default Value after RESET	0
		35	2A	S2 B52A	This is the Default Value after RESET	Relevant for RX settings Only
		36	2D	S2 B62D	This is the Default Value after RESET	0
		37	D4	S2 B7D4	This is the Default Value after RESET	0
		38	00	S2 B800	This is the Default Value after RESET	0
		39	00	S2 B900	This is the Default Value after RESET	0
		3A	00	S2 BA00	This is the Default Value after RESET	Relevant for TX settings Only
		3B	00	S2 BB00	This is the Default Value after RESET	Relevant for TX settings Only
		3C	00	S2 BC00	This is the Default Value after RESET	Relevant for TX settings Only
		3D	00	S2 BD00	This is the Default Value after RESET	Relevant for TX settings Only						reg.72	50	S2 F250
		3E	00	S2 BE00	This is the Default Value after RESET
		3F	00	S2 BF00	This is the Default Value after RESET	Relevant for RX settings Only						reg.75	73	S2 F573
		40	00	S2 C000	This is the Default Value after RESET	Relevant for RX settings Only						reg.76	00	S2 F600
		41	00	S2 C100	This is the Default Value after RESET	Relevant for RX settings Only						reg.77	00	S2 F700
		42	00	S2 C200	This is the Default Value after RESET	Relevant for RX settings Only
		43	FF	S2 C3FF	This is the Default Value after RESET	Relevant for RX settings Only
		44	FF	S2 C4FF	This is the Default Value after RESET	Relevant for RX settings Only
		45	FF	S2 C5FF	This is the Default Value after RESET	Relevant for RX settings Only
		46	FF	S2 C6FF	This is the Default Value after RESET	Relevant for RX settings Only
		6E	19	S2 EE19	0	TX DATA RATE
		6F	9A	S2 EF9A	0
		70	0	0	0
		71	0	0	0
		72	50	S2 F250	0	TX Frequency Deviation
		75	73	S2 F573	0
		76	00	S2 F600	0	Carrier Frequency
		77	00	S2 F700	0


VERSIONS CHANGES
	
					Version History:
					Version	Date	Updated		Notices:
					0		Intial Release		Initial Release for B1
					1	Nov19,2009	V1		RX bandwidth selection equations have been changed
					2	Nov19,2009	V2		added Reg.58 and Reg.69
					4	Dec.21,2009	V4		1)The cell F10 on the ook_table page contains the value “F” in V1.   It is changed to “15” in V3
									2)        The cell E6 on bwtable has the equation “crgain_factor = IF('Modem Registers Calculations'!$L$9=100,2,1)” in V1.   “crgain_factor” is removed and factor “2” is added to 'Modem Registers Calculations'!$G$62’ in V3.
									3)        The E3 cell on the ook_table page was blank in V1.    It is filled in zero in V3.
									4)        Lookup function in 'Modem Registers Calculations'!$B$62($C$62/ $D$62)  looks up to line 60 in V1.  Lookup function in 'Modem Registers Calculations'!$B$62($C$62/ $D$62)  looks up to line 61 in V3
									5)        There is no reg.58 and reg.69 in V1.  The reg.58 and reg.69 are added in calculator in V3. They will be in cell  k37, L37,M37, k63,L63,M63, k79,L79 and M79.


PH_general
	
											CRC is not Enabled
		Invert			OOK		OOK		ON		CRC will be Calculated Over Data Only
		No Inversion			FSK		FSK		OFF		CRC will be Calculated Over Header (if configured), Packet Length (if configured) and over Data (if Configured)
					GFSK		GFSK
											Each byte of the Header, Packet Length and Data will be sent MSB first
		0101 ….									Each byte of the Header, Packet Length and Data will be sent LSB first
		1010 .…		ON			ON		ON
				OFF			OFF				Please Configure sync Words 1 and 0 Values as well
				Manchester Data							Please Configure sync Word 1 Value as well
									OFF		No Need to configure sync Word, default values are available
					LSB		LSB
					MSB		MSB		NO		Manchester is DISABLED, the Actual Number of Preamble bits will be:
											Manchester is ENABLED, the Actual Number of Preamble bits will be:
					YES		YES		YES		Please select a number between 0 to 511 (included)
	00	0	0		NO		NO
	01	1	1								The Length field will NOT be sent as part of the packet
	02	2	2		CCIT		CCIT				The Length field WILL be sent as part of the packet
	03	3	3		CRC16-IBM		CRC16-IBM
	04	4	4		IEC16		IEC16
	05	5	5		BIACHEVA		BIACHEVA				Since Header Length is null, no need to configure header(s) value(s)
	06	6	6								Please configure Header 3 Value
	07	7	7								Please configure Header 3 & 2 Values
	08	8	8		NO Header			Sync word 3			Please configure Header 3 & 2 & 1 Values
	09	9	9		Header 3			Sync word 3 & 2			Please configure Header 3 & 2 & 1 & 0 Values
	0A	10	10		Header 3 & 2			Sync word 3 & 2 & 1
	0B	11	11		Header 3 & 2 & 1			Sync word 3 & 2 & 1 & 0
	0C	12	12		Header 3 & 2 & 1 & 0						Manchester is Disabled
	0D	13	13								TX Manchester Preamble will be 101010 ….
	0E	14	14								TX Manchester Preamble will be 010101 ….
	0F	15	15					Enable
	10	16	16					Disable			" 0 --> 1 " = " 1 "
	11	17	17		0						" 1 --> 0 " = " 1 "
	12	18	18		1		YES
	13	19	19		2		NO
	14	20	20		3		Maybe				The Recommended Preamble Length is 32 (bits) and if Antenna Diversity is enabled, 64 (bits).
	15	21	21		4
	16	22	22		5						There will be NO DATA field in the packet structure
	17	23	23		6						The DATA field in the packet will be
	18	24	24		7		FIFO MODE				bytes long
	19	25	25		8		PH + FIFO MODE
	1A	26	26		9						These values should also be configured into the RX Expected Headers (addresses 0x3F, 0x40, 0x41 & 0x42)
	1B	27	27		10
	1C	28	28		11						Broadcast Packet will be accepted
	1D	29	29		12
	1E	30	30		13		Take Modem Setting for FSK/GFSK				Received Header 3 value will be compared to Expected Value
	1F	31	31		14		Take Modem Setting for OOK				Received Header 2 value will be compared to Expected Value
	20	32	32		15						Received Header 1 value will be compared to Expected Value
	21	33	33								Received Header 0 value will be compared to Expected Value
	22	34	34
	23	35	35				This is the Default Value after RESET
	24	36	36
	25	37	37								PREAMBLE
	26	38	38								SYNC
	27	39	39		PER						HEADER
	28	40	40		BER						LENGTH
	29	41	41								DATA
	2A	42	42								CRC
	2B	43	43		Modem settings will be optimized for lowest Packet Error Rate
	2C	44	44		Modem settings will be optimized for optimal sensitivity and selectivity						This means that TX will automatically start once TX FIFO is Almost Full
	2D	45	45
	2E	46	46								This means we will evaluate the preamble for
	2F	47	47								bits.
	30	48	48
	31	49	49
	32	50	50				00				No TX Data CLK is available outside the chip
	33	51	51				01				TX Data CLK is available through the GPIO pin (GPIO should be programmed as well)
	34	52	52				10				TX Data CLK is available through the SDO pin
	35	53	53				11				TX Data CLK is available through the nIRQ pin
	36	54	54
	37	55	55
	38	56	56
	39	57	57				10
	3A	58	58				15
	3B	59	59				20
	3C	60	60				25
	3D	61	61				30
	3E	62	62				35
	3F	63	63
	40	64	64
	41	65	65
	42	66	66		ON
	43	67	67		OFF
	44	68	68		Machester DATA
	45	69	69
	46	70	70
	47	71	71
	48	72	72
	49	73	73		= < 1%
	4A	74	74		> 1%
	4B	75	75
	4C	76	76
	4D	77	77
	4E	78	78
	4F	79	79
	50	80	80
	51	81	81
	52	82	82
	53	83	83
	54	84	84
	55	85	85
	56	86	86
	57	87	87
	58	88	88
	59	89	89
	5A	90	90
	5B	91	91
	5C	92	92
	5D	93	93
	5E	94	94
	5F	95	95
	60	96	96
	61	97	97
	62	98	98
	63	99	99
	64	100	100
	65	101	101
	66	102	102
	67	103	103
	68	104	104
	69	105	105
	6A	106	106
	6B	107	107
	6C	108	108
	6D	109	109
	6E	110	110
	6F	111	111
	70	112	112
	71	113	113
	72	114	114
	73	115	115
	74	116	116
	75	117	117
	76	118	118
	77	119	119
	78	120	120
	79	121	121
	7A	122	122
	7B	123	123
	7C	124	124
	7D	125	125
	7E	126	126
	7F	127	127
	80	128	128
	81	129	129
	82	130	130
	83	131	131
	84	132	132
	85	133	133
	86	134	134
	87	135	135
	88	136	136
	89	137	137
	8A	138	138
	8B	139	139
	8C	140	140
	8D	141	141
	8E	142	142
	8F	143	143
	90	144	144
	91	145	145
	92	146	146
	93	147	147
	94	148	148
	95	149	149
	96	150	150
	97	151	151
	98	152	152
	99	153	153
	9A	154	154
	9B	155	155
	9C	156	156
	9D	157	157
	9E	158	158
	9F	159	159
	A0	160	160
	A1	161	161
	A2	162	162
	A3	163	163
	A4	164	164
	A5	165	165
	A6	166	166
	A7	167	167
	A8	168	168
	A9	169	169
	AA	170	170
	AB	171	171
	AC	172	172
	AD	173	173
	AE	174	174
	AF	175	175
	B0	176	176
	B1	177	177
	B2	178	178
	B3	179	179
	B4	180	180
	B5	181	181
	B6	182	182
	B7	183	183
	B8	184	184
	B9	185	185
	BA	186	186
	BB	187	187
	BC	188	188
	BD	189	189
	BE	190	190
	BF	191	191
	C0	192	192
	C1	193	193
	C2	194	194
	C3	195	195
	C4	196	196
	C5	197	197
	C6	198	198
	C7	199	199
	C8	200	200
	C9	201	201
	CA	202	202
	CB	203	203
	CC	204	204
	CD	205	205
	CE	206	206
	CF	207	207
	D0	208	208
	D1	209	209
	D2	210	210
	D3	211	211
	D4	212	212
	D5	213	213
	D6	214	214
	D7	215	215
	D8	216	216
	D9	217	217
	DA	218	218
	DB	219	219
	DC	220	220
	DD	221	221
	DE	222	222
	DF	223	223
	E0	224	224
	E1	225	225
	E2	226	226
	E3	227	227
	E4	228	228
	E5	229	229
	E6	230	230
	E7	231	231
	E8	232	232
	E9	233	233
	EA	234	234
	EB	235	235
	EC	236	236
	ED	237	237
	EE	238	238
	EF	239	239
	F0	240	240
	F1	241	241
	F2	242	242
	F3	243	243
	F4	244	244
	F5	245	245
	F6	246	246
	F7	247	247
	F8	248	248
	F9	249	249
	FA	250	250
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