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1. General description

1.1 Feature

This RF Module { SBM-3020A ) shall be applied to cordless telephone for 900MHz USA 1SM Band

1.2 PRODUCT LABEL
|

(1) COLOR . BLACK
(2) CONTENTS : See the following table

Handset ISM band with IF IC

SBM-3020A-HIW o

SN/N
000000
900MHz RF Module Model Number Serial number
N Rev. 1.1 ; Details mechanical pin position drawing is added.
S$B TECHNOLOGY CO., LTD
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1.4 SPECIFICATION.

General Specifications

Specificutions

1 Maximum Tx Frequency range Base 902,80 ~ 904,750 MHz
Handset : 925.30 ~ 927.250 MH:

Tiems

2 Maximum Tx YCO Frequency range Base @ 45140~ 452,375 MHz
Handset ; 462,65 — 463.625 MHz

3 | Maximum RX Frequéency range Base 192530 — 927.25 MHz

Handser : 902.80 ~ 904.75 MHz

= Maximum RX VCO Frequency range Base : 036.00 ~ 937.95 MHz (Upper Heterodyne )
Handsct : 892.10 ~ §94.05 MHz { Lower Heterodyne )
40 CH Full Duplex { Recommended )

50 KHz ( Recommended ) '

10.72 MHz for 'stIF

450K Hz for 2°nd IF

§ | Channel Number
Chanael Spacing
6 | IF frequencies

Modulation FM
8 |Standurd Test Modulation signal Modulated sudio Frequency : tKHz .
Standard modulation : +/-8KHz ( Recommended )
v [rX Freguency stabillty Max. +/-3ppm (0T 10 +50T)
10 | Nominal test temperature Range Bach 125CH-5T
Extreme temperature Range Base :0C o +50T

Handset : 0T w0 +50C
50 ohm +/- 25 chm

TX and RX : TBD
I RX < TBD
Base  :4.8vdc. +-0.1Vdo
Handse t : 3.6vdC +/-0.1Vdc :

Extreme Suppiy Voltage Range Base 14,710 5.3Vde
Handset :3.2104.3Vde

Anteans Impedance

12 |Power Supply Current

13 | Test Power Supply Voltage

Note : All items are specified on SBM3020GA ( Test fixture ).
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TX Specifications
Test Condition ; Roorn Temperature (25t 3C )/ Nominal Power Supply Voltage/CCITT Filter OFF
Ttems Specifications Condition
1 Frequency Tolerance < 1 Ippm
T2 | Tx Power 2dBm +/- 3dBm
3 Moduiatlen ' gKHz +/-3KHz Audio Frequency 1 1KH2
- | Level s 1S0mV

4 Modulation S/N > 3048 . | Same as item 3
5 TX VCO reference voltage i =2V Channel 20
6 Spurious Emlissions < 60 dB 25KHz -~ 88MHz

& -60dB $8MHz ~ 216MHz

2 £ 5048 2j6MHz ~ 1GHz
L < -sodp  |1GHz
. RX Specification
Test Condition : Room Temperature ( 25% 3T ) / Nominal power Supply Voltage/CCITT Filter OFF
Items Specification Condition
1 Receiving Sensitlvity £ -112dBm (KHz +/-8KHz Deviation
12dB Sinadder

7 | Demodulation Audio S/N > 454B 1XHz +/-8KHz Deviation ]

N RF Tnput Level : -47dBm
3 Demodulation Audio Distortion £ 3 Same as item 2
4 Audio Qutpul Level 2500V +/-34B Same as item 2
5 | Adjacent Channel Rejection 2 45dB 2 Signal Method |

Unwaated signal are shifted a +/- S0KHz

6 lmage Frequency Rejection 2 454B Same a9 item 3
7 vCOQ locking time Max : 16mS When channel is changed
8 RX VCO Reference voltage -2V At Channel 20

Note : All items are specified on SBM3020GA ( Test fixture ).
«v RX test method of item S & 6 **

‘Wanted signal . | KHx Audio signal +/-8KHz deviation
Uawented signal  : 400Hz Audio signal +/-8KHz deviation
v+ Speeification are defined when sensitivity is dropped from 2 12dB sinadder to 6dB sinadder by strength of the

unwanted signal. **
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'PIN CONFIGURATION

-
[ ]
g [m w10
7i{mm 8
slmm| B
Ajmml 4
1 5 K. 2
(' TOP VIEW)
[ DETAIL ]
PINNO | PIN NAME 1/0 FUNCTION
1 AF IN In, MODULATION VOICE INPUT
y A Tx-VCC in Tx PART VOLTAGE
3 Rx-YCC In Rx PART VOLTAGE
4 X-0UT ouT 6MHz X-TAL OUTPUT
s DATA “in PLL DATA
6 CLOCK in PLL CLOCK
7 CE In PLL ENABLE
B GND In GROUND
9 AF-OUT Qut DEMODULATION AUDIO OUT
10 C/s Out CARRIER SENSE

SB TECHNOLOGY CO,, LTD
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" 4. Programming Description

21 WICROWIRE™ Interface

The descripticns bolow deleil the 18-bil data registar loaded through tha MICROWIRE™ isterface, Tha 18-bit shifl rogiater ic
bit Main and Aux R counter registers and the 16-blt Maln and Aux N countar registera, Tho shift
it contral (CTL (1.0} fisd oe shewn beléw, The conirel bita decode lhe
slered im the shift roglster ls loaded inlo ane of the 4 Bpproprple

ugad to program the 12-
roglstar condists of & 18-bll DATA fiold and o 2
inlernal regisler addrote. On the fiaing edpa of LE, data
Jatches (solociod by address bits). Dule i ghlitad in MEB lirst.

MSB LSB |
E DATA [16:0} [CTL [1:0) J
18 2 1 0 o

241 Register Location Truth Table

* (hen LE transitiona high, doata l¢ wansfarred from the 18
the state of tha control (CTL) bits. The control bits decode tha [aternal regiater address,

-pit shift register into one of tho 4 appropriate Intarnal Iatches depending upon

CTL [1:0) DATA Location
o 0 | AUX_R roglster

0 | 1 | AUXCN register |
3 | 0 | MAIN_R register |
1 1 | MAIN_N reglster

24.2 Registor Content Truth Table

SHIFT REGISTER BIT LOCATION
Fir st Bit Last Bit
17|1a.|1s|14 13]12'11'10|9[B‘7‘6|Gldls 2] 1 |
[AUX_R FolLD AUX_R_CNTR 0

TUX_N AUX_B_CNTR AUX_A_CNTR 0 1 |

MAIN_R CP_WORD MAIN_R_CNTR 1 0

EIN_N MAIN_B_CNTR snd MAIN_A_CNTR 1 1
$B TECHNOLOGY CO,, LTD | :




Programmable Reforence Dividers

2.21 AUX_R Reglster
ontro} Bite (CTL [1:00) aro 0 0 when LE transilions high, data is transfarred from the 18-bit shifk reglsler inta a laich which sola

If the C
the Aux PLL 12-bit R counter divida ralio. The divide ratio iz prograrmmed using the bita AUX_R_CNTR a# shown in table 2.2.3. The

dividar ratio must ba = 2. The FolD ward bits contrale the multifunclion Fol.D output 83 dascribed In gection in 2.5,

SHIFT REGISTER BIT LOCATION ] |
Flat BIt ' Last BIt
17]15115]14 1ﬂ12]11l10|9|a|718]5l4lz]2 1| o
AUX_R FolD3:0] AUX_R_CNTR[11:0] o | 0

' 2.2.2 MAIN_R Register
1f the Central Bits (CTL [1:0]) ara 1 D whan LE trangitlong high, da\a 1% \raneferred from tho 18-bit shift roglstar Into a lateh which seis
the Main PLL 12-b#t R countar givide ratio and varlous control functions. “Tha divide retio is programmiod using the bils MAIN_R_CNTR

&3 9hown in table 2.2.3. The divider ratio mugt be = 2. Tha charge pump contral word (CP_WORD[3.0) ) sots tho charga pumip gain

and ihe phasa deteclor palarity a3 detsiled in2.4,

SHIFT REGISTER BIT LOCATION
Flrst BIt Last Bit
17]15[15]14 13 ] 12 | 11 10[9 8 |7 s]sl4|s\z 1| o |
MAIN_R | CP_WORD[3:0) MAIN_R_CNTR[41:0] 4

223 12-Bit Programmable Maln and Auxillary Reference Divider Ratio (MAIN/AUX R Counter)

MAIN_R_CNTRIAUX_R_CNTR

Ovide |44 lq0lola]7|sls]alal2|ri0
ratior |

2 0 ololojo|oO oclolojo[1]0

3 ) plojolo|o ofololo|t 1

- - - [ ] - [ ] a [ - L] ] L] .
4,085 1 1 11111119 1111111
NOTE: Legel divide ratio? 218 4,035,
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Programmable Fesedback (N} Dividers

2.31 AUX_N Register

f ihe Contro! Bits { CTL{1:0)) are 0 1 whan LE transitlone high, dela is transfared fram the 18-bit shift ragiater into the AUXUN reglatsr
latch which sets the Aux PLL 16 hit programmable N counter value. The AUX_N counler 8 @ 16-bit countar which & fully
progtammabile from 2400 65,535 for 1,1 GHz option or from 56 16 32,767 for 500 MHz option. The AUX_N registor tansislc of the 4-bit
swaliow countar (AUX_A_CNTRY), the 12 bit programmabla counler (AUX_B_CNTR). Serial data format is shown bolow. Tha divida
ratio (ALUX_N_CNTR [13:0]) musi be 2 240 (1,1 GHz option) ar2 56 (500 MHz option) for a continuoug divide range. Tho Avx PLL N
divide fatio i3 programmed'uaing tho bils AUX_A_CNTR, AUX_B_CNTR o3 shown In4ables 2.3.2.

SHIFT REGISTER BIT LOCATION
First Bit ' Last Bit

11‘16]15 14]13]12]11110\ e | 8|7 | 6 BE 2110
[AUX_N AUX_B_CNTR{11:0] AUX_A_CNTR(3:0] | O [ 9

232 5-BIT Swallow Countar Divida Ratio (Aux A COUNTER)

1,1 GHz option 500 MHZ oplion
Swallow | AUX_A_CNTR Swallow | AUX_A_CNTR
Count Count
{A) 3] 2 1 0 {A) 2 1 0
0 oloyo |0 0 X|oloj}o
1 olo} o 1 1 X|00 1
[ ] L ] * - [ ] [ ] [ ] L] [ ] ]
15 111 1 1 7 x| 1 1 1
Swallow Counter Value: 0 lo 7

Notes: Swallow Counler Voluar 0 1o 15 Notes:
. ¥ = Don't Care condition

2133 12-BIT Programmable Counter Divide Ratio (Aux B COUNTER)

AUX_B_CNTR
Divide | ~
Ratio |11 |10 8 ] 7 6 6 4 3 2 1 0
3 olololo|fojo] @0 cjojo0] 1]
4 0 0 0 0 Q 0 0 0 o 1 010
[ ] L ] - » » ] - L ] L ] - [ ] -
4, 095 1 1 1 1 1 1 1 1 1 1 1 1 ~

NOTES; Divide ratio: 3 1o 4,005 (Olvlda ratios 1bss then 3 aro prohibited) o L.

AUX_B_CNTR > AUX_A_CNTR .
See section 2.3.7 for calculation of VCO output [requency.

SB TECHNOLOGY CO., LTD




23.4 MAIN_N Regiater

If the Contrel Bits (CTL[1:0D are 11 when LE trangilions high, data is tranafarred from tho 18-bit shiff replster into the MAIN_N
ragistar latch which 6als 6 programmable N dividar value. Tha Main N divider is a 16-hit counter which is fully programmable
from 602 Lo 85,535 for 2 GHE optlon and from 240 1o 65,535 for 1.1 GHz opton. Tha MAIN_N rogleter consiats of the S-bil (2
GHz option) or £ bit (1.1 GHz aption) swallow caunler (MAIN_A_CNTR) and the 11 bit (2 GHz option) or 12 bit (1.1 GHz
option) progremmable countof (MAIN,B_CNTR). Sarlot dala format for tho MAIN_N rogiater (atch shawn below. The divide
ralio must be » 992 (2 GHz oplion) or = 240 (1,1 GHz optlion) for @ continuous divide range. The divide ratlo is programmod
using the bits MAIN _A_CNTR nnd MAIN_B_CNTR pe ghown in tables 2.3.6 and 2.3 6 .The pulse swallow function which
dnlerminos the divida ralio i deocriced in coctlon 2.3.7.

2 Gz optian
SHIFT REGISTER BIT LOCATION
First Bit Last Bit
g oy (16 |15 ] 44 [ 13 [ 12| 11 wls 68|76 5|4 alz21]0
MAINN . AUX_B_CNTRI10:0] | auxaonmm | 1]
1.1 GHz option
SHIFT REGISTER BIT LOCATION
First Bit Last Blt
7 11615 ] 14] 13| 12] 11 w|9]s|7]6ls|atal2l1]0
MAIN_N AUX_@_CNTR[17:0) AUX_A_CNTR[::0] | 1

235 5.BIT Swallow Counter Divide Ratio (Main A COUNTER) '

2 GHz aption - 1.1 GHz oplion
Swallow MAIN_A_CNTR Swallow MAIN_A_CNTR
Count Count : .
_(A) s Jaj2i11 0 {A) 3 2 1 (1]
0 o|lolojol O 0 0 o 0 0
~ 1 olojo]ot 1 1 0 0 1] 1
L ] » L ] L] - - LJ L ] L] - L
3 1111111 1 15 1 1 1 1
NOTE:Swallow Counter Value: 0 to 31 NOTE: Swaliow Counter Valuo: 0 1o 15
SB TECHNOLOGY CO., LTD
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236 Programmable Counter Divide Ratio (Ma!n B COUNTER}

2 GHZ option
MAIN_B_CNTR

Divide
Ratlo |10 9 |8 |7 |66 4f3]2[1,0

5 (olo]o|o|lojo|ojojCi1}1

7 To6]olo|olofo]ojoj1]o]@0

v - - . . - ] ] v L » .
a2l ENERENEENEEER AR 1]

ROTES:

Divide ratia: 2 to 2,047 (Pivide rotics less than 3 are prohitited)
MAIN_B_CNTR > MAIN _A_CNTR,

See seclion 2.3.7 (or calculation ot VCO oulput frequency.

1.1 GHz option

MAIN_B_CNTR
Divide

Ratlo |191}10} 8 | 8 | 7T | & 5413|2110
3 o 0 0 a0 c|cijo0 Q 0 1 1
4 colojlolo|ofo}jOjo0O o100
- - . [ L . . * . [ » . .
A ERERERENEAERERRE K 1 1

NOTES: Dhaide ratie; 3 to 4,005 (Divide ratios leas than 3 mre prohibited)

MAIN_B_CNTR > MAIN_A_CNTR.
See gection 2.3.7 for coleulation of VCO autput frequency.

2.3.7 Pulee Swallow Functlon

Tne N gividar counts such that it divides tha VI
The B value (B_CNTR) mustbe23. The cont}
option, from 240 to 65,535 for 1.1 GHz option, &
valua are achievoble a5 lang 38 the

Fvco =Nx(fosc/{
N=(PxB]+A
tvco:
fosc!
R:

T T Z

‘Presel modulus of dus! modulue prescaler (P = 32 for 2 GHz oplign, P=16 for 1.1 GHz op

O RF froquency by (P+1) for A timas, and lhen divides by P for (B — A ) times.
nuous dividar range for he Main PLL N divider 18 from 992 lo 65,535 for 2 GHz
nd from 56 10 32,767 for 500 MHz oplion. Divider ratlos less than the minienum
binary countoer valug Is graater then the swallgw counler value (B_CNTR > A_CNTR}.

R) {

Quigut fraquancy of exernal vonage cantrollad oscillator {(VCO}

Output froquency of the extarnal refarenca frequency oscliiatar.{input to QSCin)-
Prasel divide ratia of binery programmable refersnce counter (R_CNTR}

Precel divide ratio of man programmable Integer N counter (N_CNTR)

Praget divide fatio of binary progremmanis B countar (B_CNTR)

Pragsl value of Binary 4-bit swallow A counter (A _CNTR)

tian, and P=E8 for 500 MHx

option)

SB TECHNOLOGY CO., LTD
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24 Charge Pump Cyntml Word (CP_WORD) -
30, Tone's level & Pulse’s M-B Ratio display LSB

MSh
[ AUX_CP_GAIN MAIN_CP_GAIN | AUX_PD_POL | MAIN_PD_POL |

3T W-B RATIO fault lamp

|IT LOCATION FUNCTION 0 1
AUXSGP TR [[AWAINTHN7) | Aux Charge Pump Current Galn | LOW HIGH
MAIN_CP_GAIN MAIN_R[16] Main Charge Pump Current LOW HIGH

33 Pulse TRIGGER LEVEL ADJust knSi"
AUX_PD_POL MAIN_R[15] Aux Phase Delector Polarity Negative | Paositive

MAIN_PD_POL MAIN_R[14] Main Phase Dstoclor Polarity Negative | Posltive

AUX_CP_GAIN (MAIN_RI17] ) Bad MAIN_CP_GAIN (MAIN_R[1E}} are ueed 10 select chargo pump currant magnitude ehher fow gain
. mods {180 uA typ) or high gain mode {1600 uA typ)
14]) aro respociively cet 1o oae when Aux of Maln VCO charadleristics

AUX_ PD_POL (_MAlN,,R[is] 3 and NMAIN_ PD_POL (MAIN_R[
are posiliva a& in (1) bolow. When VCO fragquency decieased with Ingiaaaing control voltage {2) PO_POL should sat to zero.

2.4.1 VCO Characteriatics

11

veo
oUTRUT
FREQUENCY
@
-~

VEO INFUT VOLTAGE

2.4.2 Phase Comparator and internal Charge Pump Characteristice
(AUX__PD_FO_UMA!N__PD_POL =1)

i A 0F Sl T ety IO Ry PO

e >fp fr=1lp frelp

NOTES: [t iz phase delactor input from raference countor, fp Is phase detoolor input from programmable N eountar.

Phasce difference deteclion range: - 2nior2n
“rhe minimum width pump up and pump down current pulses accur at the CPo pin whan tho loop 19 tecked.
SB TECHNOLOGY CO.,, LTD
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26 Fout/lLock Detect Programming Truth Table (FolLD}

FolLD Fo/LD OUTPUT STATE
3 2 1 0
TAUX_R[7) | AUX_ROIE] | AUX_RJ18] | AUX_R{14]
0 0 ] 1 "
0 0 0 0 o
0 0 1 X Main lock detect
0 1 0 X Aux lock detect
Q 1 1 X Main “and” Aux logk datact
1 Q 0 X Main reference counler outpul
1 0 1 X Aux, rafarance counier output
1 ] 0 b § Main mgrammablo caunler autput
1 1 X Aux programmable countar aytput

1
NOTE: See section 2.5.3 for AUX_R[14] description.

2.5.1 Lock Datect Digital Filter

The Lock Dalect Digital Filter compares Lha difference between the phase of the inpuls of the phase detestor o A RC genorntad delay
of appraximataly 16 nS. To onler the lecked slale (Lock = HIGH) the phase emor mugdt be kas than tho 15 nS RC deioy for 4
conseculiva referance cycles. Once in lock {Lock = HIGH), he RC delay is changed to approximatoly 20 nS. To exit the fockod stato
{Lock = LOW), the phase efror must bacome greater than the 30 nS RC delay. When the PLL i3 in the powardown mode, Lok i3
forcod LOW. A flow chari of the digita! fiter 15 shown balew.

[ START | '

Lok = LOW .
at Lotked
Y

Lotk & HIGH
A Biaie}

$B TECHNOLOGY CO., LTD
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-2.8.2 Txgical Lock Detoct Timing . .

.

el ninlininlis i slinlininlinl

‘ . . . 1 . . ,
. «

lepe __r i i } _i .............. i 'l ll _U U

: fr:-fpf

LD

T SRR

fr=fp <15nS for 4 cycles >30nS for ] cycle

2,53 OSC Moade Programming

The OSCout pin can be oplimized for oporating with an extarnal crystal resenator or an extornal reference fraquency sourcs (Lo,
TCXO). If the application uses an extarnal referenca fraquancy source, the current disslpation of the LMX1600/01/02 can be reduced
with the Logic Mode (0.5 mA typ.). Crystal Mode should bo used whon an extornal crystal raconstor is used. Logic Moda lg usad whan
an axternal reforonce frequency source ks used. In Logle Mods, OSCout ghould be connactad to & 30 pf capacitor to ground for

optimum perfarmanco,
When the Fol.D output state is sslected to CMOS high/low levals. the OSC Mode is forced 16 Crystal Mode.

FolLD 08Cout
3 .2 1 0
AUX_RI17] AUX_R(16)_| AUX R[16] | AUX_RJ{4)
0 0 0 1 _Crystul Mode
0 0 0 0 Crystal Mode
All other 0 Logic Mode
slatee
1 Crystal Mode
2.6 SERIAL DATA INPUY TIMING

Doe  MSB >( :' i >( : : >< LS8
Il

o _ [ I

LE -

R
" . .

NOTES: Dala shifled into register on clock riing 6dge. Data i shiftoed In MSB first,
TEST CONDITIONS: The Serial Data Input Timing is tested using a symmetrical waveform around Vee/2.
The test wavaform has an edge rate of 0.6 V/nsec with amplitudes of 22V @ Veec = 2.7 V.

SB TECHNOLOGY CO., LTD
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