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FRACTIONAL-N PLL WITH INTEGRATED VCO

FEATURES

Output frequency range: 25.5 MHz~3240 MHz
Fractional-N synthesizer

Programmable divide-by-1/2/4/8/16/32/64 output
Power supply: 3.3V

Programmable dual-modulus prescaler of 4/5 or 8/9
serial interface

Package Option: QFN32

APPLICATIONS

Wireless infrastructure (W-CDMA, TD-SCDMA,
WiMAX, GSM, PCS, DCS, DECT)

Test equipment

Wireless LANs, CATV equipment

Clock generation

ABSOLUTE MAXIMUM RATINGS
SDVpp/DVpp: 3.3V

AVpp/Ve/Vyco: 3.3V

Operating Temperature Range: -55°C~+125°C

Storage Temperature Range: -65°C~+150°C

GENERAL DESCRIPTION
The BR9177FL allows implementation of

fractional-N or integer-N phase-locked loop (PLL)
frequency synthesizers if used with an external loop
filter and external reference frequency.

The BRO9177FL has an integrated voltage
controlled oscillator (VCO) with a fundamental
output frequency ranging from 1.62 GHz to 3.24
GHz. In addition, divide-by-1/ 2/ 4/ 8/ 16/ 32 or 64
circuits allow the user to generate RF output
frequencies as low as 25.5 MHz.

Control of all the on-chip registers is through a
simple serial interface. The device operates with a
power supply ranging from 3.0 V to 3.6 V and can

be powered down when not in use.

FUNCTIONAL BLOCK DIAGRAM

Figure 1.

ORDERING GUIDE
Package L.
Model . Description
Option
FRACTIONAL-N PLL
BR9177FL QFN32
WITH INTEGRATED VCO
Table 1.
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SPECIFICATIONS ( Unless

SDenp=Danp =Anp=CPaenp=Acnpvco=0V. Ta= -55°C~+125°C. )

otherwise noted, SDVpp=DVpp=AVpp=Vp=Vyco=CE=3.3V+10% ,

Table 2.
Test
Parameter Conditions/Commen Min Typ Max Unit
ts
Input Frequency - - 600 MHz
REFin CHARACTERISTICS
Input Sensitivity 0.4 - 1.8 Vp-p
PHASE DETECTOR Phase Detector Frequency 7 - 26 MHz
Icp Sink/Source 0.025 - 6.375 mA
Sink and Source Current
- 1 - %
CHARGE PUMP Matching 0.5V<CPOUT<2.8V
Icp VS. Vrune - 1.5 - %
Icp vs. Temperature - 2 - %
Input High Voltage, Vinu DVDD-0.4 - - \%
LOGIC INPUTS
Input Low Voltage, VinL - - 0.4 v
Output High Voltage,Von DVDD-0.4 - - v
LOGIC OUTPUTS
Output Low Voltage, VoL - - 0.4 v
SDVbp, DVbp, AVpp, Vb,
- 3.0 33 3.6 v
Vvco, CE
REFN=20MHz.
Prescaler=1.
POWER SUPPLIES
N Division
IDD - 125 - mA
Ratio=100.
VCO Output Division
Ratio=1
VCO Output Frequency - 1620 - 3240 MHz
VCO Sensitivity - 60 - 126 MHz/V
Minimum RF Output Power Temperature: 25°C - 3 - dBm
RF OUTPUT RFOUTA+/
Maximum RF Output Power REOUTA- - 4 - dBm
CHARACTERISTICS
Minimum VCO Tuning
- - 1.45 - v
Voltage
Maximum VCO Tuning - - 1.85 - v
v2.2.3 Web: www.bonray.net Tel : 0086+4006786538-810
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Voltage
10 kHz offset -82.3 - dBc/Hz
VCO Phase-Noise
Performance 100 kHz offset -110.7 - dBc/Hz
@1.62GHz
1 MHz offset -133 - dBc/Hz
10 kHz offset -69.3 - dBc/Hz
VCO Phase-Noise
Performance 100 kHz offset -101.5 - dBc/Hz
@3.24GHz
1 MHz offset -128.3 - dBc/Hz
PLL Phase-Noise Performance 1 kHz offset -94 ) dBe/Hz
@1.62GHz 10 kHz offset -102 ; dBc/Hz
Phase-frequency Detector:
20MHz 100 kHz offset -97 - dBc/Hz
Loop Bandwidth: 120KHz 1 MHz offset -130 ) dBc/Hz
NOISE PLL Phase-Noise Performance 1kHz offset -89 B dBe/Hz
CHARACTERISTICS @3.24GHz 10 kHz offset -96 - dBc/Hz
Phase-frequency Detector:
20MHz 100 kHz offset -91 - dBc/Hz
Loop Bandwidth: 120KHz 1 MHz offset 124 ) dBc/Hz
PLL Phase-Noise Performance 1kHz offset -83 B dBe/Hz
@1620.1MHz 10 kHz offset -86 ; dBc/Hz
Phase-frequency Detector:
20MHz 100 kHz offset 91 - dBc/Hz
[ gEb Ednaiidth: SIRER | MHz offset -124 ; dBe/Hz
PLL Phase-Noise Performance 1kHz offset -80 ) dBe/Hz
@3240.1MHz 10 kHz offset -81 ; dBc/Hz
Phase-frequency Detector:
20MHz 100 kHz offset -81 - dBc/Hz
Loop Bandwidth: 40KHz | MHz offset 4120 - dBe/Hz
ESD CAUTION

ESD (electrostatic discharge) sensitive device.
Charged devices and circuit boards can discharge

‘ without detection. Although this product features
patented or proprietary protection circuitry, damage

‘!z I\ may occur on devices subjected to high energy ESD.
Therefore, proper ESD precautions should be taken to

avoid performance degradation or loss of functionality.
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TIMING CHARACTERISTICS
(Unless otherwise noted, SDVpp=DVpp=AVbp=Vr=Vvco=CE=3.3V+10%, SDgnp=Dainp
=AeNnp=CPonp=Acnpvco=0V. Ta= -55 °C~ 125 °C. High Voltage: 3.3 V, Low Voltage: 0 V, Timing

Frequency finax= 25 MHz, T=40 ns. )

SPI Write

LE _K /4_
S [y

0
DATA B31 X XDB28X XDB23X X X X XDBO>_

SPI Read

e\ /[

1
para——om o
MUXOUTE (DB27X X X X XDBIXDBO)—

Figure 2. Timing Diagram

Note:

1. Register REGO needs to be configured last, and all register data is refreshed.

2.The first address bit, then read and write bit, the last data bit. The address bit is high first, the data bit is high first.
3. The host sends data along the falling edge, and the slave receives data along the rising edge.

4. SPI speed up to support 2SMHz.

5. It is recommended to configure 10 clock edges between registers.

vV2.2.3 Web: www.bonray.net Tel : 0086+4006786538-810
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TYPICAL PERFORMANCE CHARACTERISTICS
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Figure 3. Closed-Loop Phase Noise, Fundamental
VCO and Dividers, VCO = 1.62 GHz, Loop
Bandwidth =120 kHz

Figure 4. Closed-Loop Phase Noise, Fundamental
VCO and Dividers, VCO = 3.24 GHz, Loop
Bandwidth =120 kHz
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Figure 5. Open-Loop VCO Phase Noise, 1.62 GHz
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Figure 7. Lock Time for 100 MHz Jump, Loop

Filter Bandwidth = 120kHz

Figure 6. Open-Loop VCO Phase Noise, 3.24 GHz
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Figure 8. Lock Time for 100 MHz Jump, Loop
Filter Bandwidth = 120kHz
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Figure 11. VCO Output Frequency Tuning Curve
Table 3. Loop Filter Design suggestion
Loop Filter Loop Filter C1 C2 C3 R1 R2 Loop filter
Numbering Bandwidth (KHz) (pF) (nF) (pF) Q (k) Q (k) Design Reference Drawing
1 40 8200 100 1.2 20 0.12
ICP V]ilf VIUNE
2 80 1830 33 1.2 20 0.2 C1 JI‘ CZJ‘ C3i
3 120 400 10 1.2 20 0.32 R2
4 150 1100 33 1.2 20 0.47

Note: Loop filter 1 is designed with a phase discriminating frequency of 20MHz and ICP=3.2mA. It is recommended to be applied in

decimal mode.Loop filter 3 is designed with 20MHz phase detection frequency and ICP=3.2mA. It is recommended to be applied in integer

mode.
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PIN CONFIGURATION AND FUNCTION DESCRIPTIONS

o
-
z © &
£ 5 == 27 o
2 9 ¥z Zz2 Q@ 3 8
ZEZ ad z 3
32 31 30 29 28 27 26 25
CLK 1 H® H 24 VREF
DATA 2  NDICATOR 123 VeoM
LE 3 H H 22 N/C
CE 4 H H 21 AGNDVCO
N/C 5 H Ul H 20 VTUNE
VP 6 { H 19 N/IC
CPOUT 7 H H 18 AGNDVCO
CPGND 8 F H 17 VvVCO
9 10 11 12 13 14 15 16 PACKAGE
A0 + L o+ 4 BASE
zeS g gE S GND
2%233388 2
=
CEe =<
Figure 12. Pin Configuration
x4 5B
el BT BB iR
1 CLK Serial Clock Input
2 DATA Serial Data Input
3 LE Serial card cable selection
4 CE Chip Enable (3.3V)
5. 19, 22, 26 N/C Hanging
6 VP Analog 3.3V
Charge pump output, this pin provides ICP to the outer loop filter, which feeds the outer loop filter into
7 CPOUT
the ICP port
8 CPGND Analog Ground
9 AGND Analog Ground
10 AVDD Analog Power Supply 3.3V
11, 18, 21 AGNDVCO Analog Ground
12 RFOUTA+ RF output, The output level is programmable.
13 RFOUTA- Complementary RF output, The output level is programmable.
14 RFOUTB+ Auxilliary RF Output, output power lower than RFOUTA+, The output level is programmable.
Complementary Auxilliary RF Output, output power lower than RFOUTA-, The output level is
15 RFOUTB-
programmable.
16, 17 VVCO Analog 3.3V
v2.2.3 Web: www.bonray.net Tel : 0086+4006786538-810
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L =
Ein5EIS
Control Input to the VCO.This voltage determines the output frequency and is derived from filtering the
20 VTUNE
VTUNE output voltage.
Internal bias port, Decoupling capacitors to the ground plane must
23 VCOM
be placed as close as possible to this pin.
Internal bias port, Decoupling capacitors to the ground plane must
24 VREF
be placed as close as possible to this pin.
Lock Detect Output Pin. This pin outputs a logic high (3.3 V') to indicate PLL lock. A logic low output
25 LD®
indicates loss of PLL lock.
27 DGND Digital Ground.
28 DVDD Digital Power Supply 3.3 V
29 REFIN Reference Input. External Divider Capacitor
Multiplexer Output. This multiplexer output allows either the lock detect, the scaled RF, or the scaled
30 MUXOUT
reference frequency to be accessed externally.
31 SDGND Digital Ground.
32 SDVDD Digital Power Supply 3.3 V
- EP Exposed Pad.

Note: (1) The reference signal RFIN input is required to realize the locking detection function.

R/W read/write REG O
R read
([ RiW CONTROL BITS )
ADDRESS 5| B |&
‘WR| = o 2 SPI_CP 16_BIT INTEGER VALUE(INT)
BITS ] o g
DB31] DB13|DB27|DB26| DB25| DB24{DB23|DB22| DB21{DB20|DB19|DB13|DB17| DB 16 |DB15 | DB14|DB13|{DB12 |DB11|DB10| DB9| DB8| DB7 | DB6 | DBS | DB4| DB3| DB2 | DB1 | DBO
(o [0 [0 [ox o [t [0 [on|ar [as|as[as[as|az]ai[ao w5 |wua]Nis]sez]Nuafnio [ w [ s | N7 [ N6 [ w5 [ 54 [ 83 [~z [ 51 [ w0
Y J
DB28 l
'; R"“‘:‘d:“‘“" (DB23 DE22 DB21 DB20DB19 DBIS DBL7 DBL6 | SPLCP \ (DBIS DB1+ _++ <+ DB4DBIDB2 DBL DBI | INTEGER vaLUE ovD))
-
o 0 0 o 0 0 o 1 | 25m4 "0 ceee 0 0 0 0 0 NOT ALLOWED
y o 5 0 0 0 o 1 o | s . . ceee s 4 s e e C e .
DB27 | Lockdecctonmods 0 o ceee 0 0 0 0 0 NOT ALLOWED
L] 0 0 0 0 1 1] L1} 100uA
] - SO S G N PR ceee 1 0 1 1 0 54
. . . 0 0 cee 1 0 1 1 1 55
e e e e e e e .
00 eee 1 1 0 0 0 56
DB26 DB2S |vco sbhai Cangersation 1 o 0 0 0 0 o o 3200us . . oo . . - . . . .
¢ * * ° * * ¢ . . e 00 . . . . . . .
10 Defaule \(1 t 1 1 1 1 1 1 |emm L1 o cee 1 41 cass
Y INTmin = 54 with Prescaler=4/5

DB24

0
1

Charge Pump Enable

CP turn-off

Cp turn-on (default)

Figure 13. Register(
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R/W CONTROL BITS
E
ADDRESS |wg| 2 | conrT3B 24_BIT FRACTIONAL VALUE(FRAC)
BITS &
DB31{DB30[DB29| DB28| DB27| DB26| DB25| DB24| DB23{DB22| DB21|DB20[DB19 [ DB18[DB17] DB16 [DB15 | DB14[DBI13 [DR12 |[DB11|DBI0| DBY | DBS | DB7| DBS | DBS| DB4| DB3| DB2| DRI | DBO
o | o [ 1 ] o] ot]ma[mo | o1 [fro3FrofFR2 FR20/F R 19FR14FR1]FR16FR1JFR1{FR1JFR1FR 11]FR10 FR9| FRS| FR7| FR6| FRS| FR4| FR3] FR2| FR1| FRO)
)
Y
((DB28 | Reat srienie ) l PS: FRAC24B=FRAC
0 Write (default DB24 CONRT3B ~ N\
1 Read — DB23 DB22 LK DB3 DB2 DB1 DB0 | FRACTIONAL VALUE (FRACQ)
0 SDM turn-off 0 0 o o o0 0 0 0 o 0
DR27 1 SDM turn-on(Default) 0 0 e 0 L 1 1
T 0 0 ceee 0 0 1 0 2
0 0 0 cese 0 0 1 1 3
DB26 DB25 | SDMmod
0 0 |Traditional SDM 1 1 e 1 1 0 0 16777212
1 0 [scrambiing sDM 1 1 o 1 1 0 1 16777213
101 ceee 1 01 1 o 16777214
\_ 1 1 ®o o0 1 1 1 1 16777215 Y,
Figure 14. Register1
r 2
R/W CONTROL BITS
ADDRESS [WR MUXOUT 25 BIT MODULE VALUE(MOD)

BITS

DB31|DB30| DB29|DB28| DB27| DB26| DB25| DB24| DB23| DB22| DB21|DB20|DB19| DB18| DB17| DB16|DBI15 | DB14|DB13|DB12 | DB11|DB10| DBY | DBS | DB7 | DB6 | DBS | DB4 | DB3| DB2 | DB1 | DBO
¥0 1 0 | 0/1] X2 X1 | X0 |M24 | M23| M22|M21| M20| M19| M18|M17| M16| M15 M14|M13 M12|M11{M10] M9 | M8 | M7 | M6 | MS| M4 | M3| M2| Mif M0)

Y
DB28 | Read-write bit l
0 Write(Default] rDB24 DB23 DB22 « « DB16 e « DB2 DB1 DB0 | INTERPOLATOR MODULUS (MOD) R
1 Read 0 0 0 ee¢ o oo | 1 0 2
0 0 0 e o e 0 1 1 3
. . . o o L] oo o . L4 . . .
0 0 0 oo 1 ¢ g 9 0 65536 (Low spurious mode, default)
. . e oo o oo e o . . . .
0 1 0 oo o o0 g g 0 10000000 (Low phase noise mode)
[ X2 X1 X0 OUTPUT \ . . e o8 o es s o . . . .
0 0 0 [ Readmod ool PO ol
0 [} 1 Lock detect(Default) \ J
0 1 0 FDIV clock
0 1 1 FREFdock
else RESERVED

Figure 15. Register2
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HUElS
15 Iﬂﬁ = IO
REG3
(RW CONTROL BITS b
a ol =
: 38| 2
ADDRESS (wRf 2 |Sg| 2| £ [« SPI_VCO6B VCO_CNT MD_IS
BITS 2 g S|z s
~ 4 =18
DB31| DB30|DB29| D B28| DR27| DR26| DR25| D B24 DE23| DE22| DB21[ DE20[DBIOf D B18| D BI7| DB16[DBIS| DB14|D B13[DBI2[DB11{DBI10| DBY| DBS| DB7| DBS| DBS| DB4] DB3| DE2| DBI | DRI
\0 1 1 0/1| 0 0 | VC | VS| 0 |ASO|SV5|SV4|SV3|sSv2|Svi|svo| 1 1 I 0 0 1 0 0 0 0 0 | MI5| MI4| MI3| MI2| MI1| MIy
)
DB28 | Read-write bit)
0 Write(Default) ¥
1 Read (DBs DB4 DB3 DE2 DBL DBd | MD_IS )
(DB2s | vCO_CURRENT Lo 0 0 0 o o | pepumt )
0 1.5mA (Default)
1 3ma
DB24 VCO¥EF
(o N ( DB21 DR20 DB19 DBIS DB17 DBI6 SPLVCO&BW
Low frequencies VCO VCO Lowest
0 | (1620MHz <RF<2400MHz) 0 0 0 0 0 0 Sub-band
High frequencies VCO . . . . . . . .
1| (2400MHz SRF<3240MHz)
L A S S B e
DB22 | AFCORSPI (DBISDBI4 _«e+s  DB2 DBl DB6 vco oNT )
0 SPT Sub-band C onfiguration| L 1 1 ceee 0 0 0 800 (Defaultﬂ
AFC Sub-hand
1 Cnnﬁg\lrzﬁnn(Defznlt)/
N N
Figure 16. Register3
(R/W CONTROL BITS h
2
ADDRESS |wg & AFC_VBIAS FREF_DIV VCO_DIVIDER
BITS =
pe31|pB30[pB29[DB28[DB27[DB26[ DB25[ DB 24[ DB 23[DB22| DB21[DB20[DB19] DB 18| DB17[ DR 16]DB15 [ DR14|DR13[DB 12| DB 11| DB10] DBS | DB S| DB7| DB6| DBS| DB4| DB3[ DB2| DR1] DR
e e for]o o] 1o o] ofo]rms|r2rFi1]rofF |Fs|F7|F6|Fs|Fa|Fs| 2] F1| ro|sDe|sDs|sp4| sp3| spz| spif sy
]
Read-write bit’ l
/DBs DBS DB4 DB3 DB2 DB1 DBo | VCORFfemaw
/[ DB20 DB1Y DB1s DB DBS DB7 | Reference preavioer T, 0 0 Shoot-throngh
0 0 0 0 0 1 n [} 0 o 0 1 0 Jdivide-by-2
o0 0 61 2 o 0o 0 o 1 0 0 /divide-by-4
(DB27 DB26 RFﬂquPﬂwermﬂﬂ 0 0 0 1 0 0 /4 0 0 0 1 0 0 0 /divide-by-8
10 High power autput L 0 o 0 0 /8 0 0 1 [} 0 0 /divide-by-16
11 Low power output LA 1 LA 0 /16 o 1 0 o 0 0 0 /divid e by-32
1 0 0 ] 0 0 0 /divid&by—Sy
111 111 /16383
| DB25 DB24 DB23 DB22 DB21 | AFC controlmode
[ 1 0 o o o Dan
N N
Figure 17. Register4
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R/W CONTROL BITS
= 2 - 5
ADDRESS |wR RESERVED ) 2 o 4
BITS g g7 & S
DB31|DB30|DB29|DB28|DB27| DB26| DB25| DB24] DB23| DB22| DB21|DB20|DB19 DBISIDB17 DBI16|DB15|DB14|DB13|DB12|DB11|DB10| DBY | DBS | DB7 | DB6 | DB5| DB4| DB3| DB2 | DB1 | DB0
\ ! 0 1 o] o 0 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0 0 0 0 0 0 |SD4| 1 0 1 0 )
]

Read-write bit

Delayed ‘Cptimization of Fractional )
DB6 DBS| oo ae [ B4 [ i e
0 Integer (off)

0 0 Default L 1 Decimal mnde(onL

DB3 DB2 |LFSR_SE
1 0 Default
DB1 DB0 (BIT_SEL
1 0 Default

Figure 18. Register5
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REGISTER 0
Control Bits

With Bits DB[31:29] set to 0, 0, 0, Register 0 is
programmed.
Read/Write Bit

With Bit DB[28] set to 0, Register 0 can be written.
Charge Pump Enable Bit

The charge pump enable bit DB[24] in register 0 is
used to control the charge pump current switch. Default
charge pump current on DB[24] set to 1.
Charge Pump Current Set Bit

The charge pump current setting bit DB[23:16] of
register 0 is used to set the charge pump current. The
charge pump current should be set to the loop filter's design
current of 3.2mA (see Table 2).
INT Value Set Bits

The INT setting bit DB[15:0] of register 0 is used to
set the INT value, which determines the integer part of the
feedback frequency dividing coefficient. Used for formulas

=[  +( /o DOIx[ I
RFou is the RF output frequency, is the integer part
of the feedback frequency division coefficient, /
is the decimal part of the feedback frequency
division coefficient, is the phase detection
frequency, is the VCO radio frequency
divider 1~64 frequency division.

REGISTER 1
Control Bits

With Bits DB[31:29] set to 0, 0, 1, Register 1 is

programmed.

Read/Write Bit

With Bit DB[28] set to 0, Register 1 can be written.
Prescaler Value Set Bit

Register 1's prescaler value set bit DB[27] is used to
set 4/5 or 8/9. Since the maximum allowable RF frequency
of a prescaler value based on synchronous 4/5 division is
3.24GHz, the BR9177FL's full-band setting defaults to 4/5
division.
SDM Mode and Switch Set Bits

SDM mode and switch set bit DB[26:24] of register 1
is used to set SDM mode and switch. The SDM switch is
on by default, and can be achieved by setting the FRAC
molecule value of the decimal input to 0 when the integer
frequency is implemented.
FRAC Set Bit

The FRAC set bit DB[23:0] of register 1 is used to set
the molecular value of the SDM decimal input. It is used in
conjunction with the denominator MOD value of the SDM
decimal input to achieve the fractional part of the feedback
division coefficient.
REGISTER 2
Control Bits

With Bits DB[31:29] set to 0, 1, 0, Register 2 is
programmed.
Read/Write Bit

With Bit DB[28] set to 0, Register 2 can be written.
MUXOUT Set Bits

The MUXOUT set bits DB[27:25] of register 2 is used

for either the lock detect, the scaled RF, or the scaled

V2.2.3
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reference frequency to be accessed externally, with default
access lock detection.
MOD Module Set Bits

The MOD module set bits DB[24:0] of register 2 is
used to set the fractional modulus value of the SDM
decimal input. It is used in conjunction with the molecular
FRAC value of the SDM decimal input to achieve the
fractional part of the feedback frequency division
coefficient. When the MOD module is set DB[24:0]= 25
'd10000000, the random sequence of SDM output is more
periodic, so the phase noise performance is good, and the
decimal stray performance is poor; When MOD module set
bit DB[24:0]= 25 'd16777216, SDM output random
sequence periodic poor, so the fractional stray performance
is better, the phase noise performance is poor.
REGISTER 3
Control Bits

With Bits DB[31:29] set to 0, 1, 1, Register 3 is
programmed.
Read/Write Bit

With Bit DB[28] set to 0, Register 3 can be written.
VCO Select Set Bit

VCO Select Set bit DB[24] of Register 3 is used to
select VCO outputs in different RF bands. When 1620MHz
is less than or equal to the RF output frequency <
2400MHz, select the low-band VCO. When the RF output
frequency is less than or equal to 3240MHz, select the high
band VCO.

AFC or SPI Select Set Bit

Register 3's AFC or SPI select set bit DB[22] for
Select Auto select VCO sub-band or SPI configuration
Select sub-band. When DB[22]= 1'bl, the VCO sub-band
corresponding to the RF output frequency is automatically
selected through the AFC automatic frequency calibration
function. When DB[22]= 1 'b0, the SPI is used to manually
configure the VCO sub-band corresponding to the RF
output frequency. This function must be used together with
the VCO sub-band 6bit control bit.

VCO Sub-band 6bit Control Bits

The VCO sub-band 6bit control bits DB[21:16] of
register 3 is used for the selection of different sub-bands of
VCO 64, which needs to be used in conjunction with the
AFC or SPI select setting bit. For example, if the RF output
frequency is 2GHz and the corresponding low-band VCO
sub-band control bit in the table is 6 'b101000, DB[23:22]=
2'b00 and DB[21:16]= 6 'b101000 need to be configured
in register 3. When DB[23:22]=2 'b11, the VCO sub-band
6bit control bits are invalid.

REGISTER 4
Control Bits

With Bits DB[31:29] set to 1, 0, 0, Register 4 is
programmed.
Read/Write Bit

With Bit DB[28] set to 0, Register 4 can be written.
RF Output Power Mode Set Bits

The RF output Power mode set bits DB[27:26] in
register 4 is used to select different RF power output modes.
When DB[27:26]=11, it is low power RF output mode;

When DB[27:26]=10, high power RF output mode.
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Reference Prescaler Set Bits

The reference prescaler set bit DB[20:7] of register 4
is used to prescale the input reference clock frequency
(REFIN) to meet the phase detector input frequency range.
VCO REF Prescaler Set Bits

The VCO RF prescaler set bits DB[6:0] of register 4 is
used to prescale the RF output frequency by 1 to 64 to
achieve a wider band range.
REGISTER §
Control Bits

With Bits DB[31:29] set to 1, 0, 1, Register 5 is
programmed.
Read/Write Bit

With Bit DB[28] set to 0, Register 5 can be written.
Phase Detection Delay Enable Set Bit

The phase detection delay enable set bit DB[4] of
register 5 is used to optimize the fractional mode phase
noise, and DB[4] is set to 0 when the frequency division
ratio is in integer mode; DB[4] is set to 1 when the

frequency division is in decimal mode.

The sequence of configuration for REGISTER
0~5

When the power pin application place 4.7uF, 0.1uF,
0.01uF capacitors, maximize the interference on the power
line filter and power on normal, BR9177FL in accordance
with the following register order to complete the
configuration:

Register 5— Register 4— Register 3— Register 2—

Register 1— register 0

Frequency Point Configuration Instructions

Here is a Application example of how to configure the
BR9177FL:

RFout = [INT + (FRAC/MOD)] % [fprp]/RF divider

RFou is the RF output frequency, is the integer
part of the feedback frequency division coefficient, FRAC
is the fractional frequency division coefficient, and MOD
is the modulus, is the phase detection frequency,

is the VCO radio frequency divider 1~64

frequency division.
forp = REFIN x [1/R]  REFIN is the reference
frequency input, R is the reference prescaler coefficient.

Assume that the existing RF system needs to output
frequency of 1620.2MHz (RFour), the reference crystal
(REFIN) frequency of 20MHz, and the frequency channel
resolution (fresout) of 200KHz.From this we have:

BR9177FL's VCO output frequency 1620 ~ 3240MHz,
so RF divider = 1; The output requirement is 200KHz
channel resolution( fresour), so the VCO output channel
resolution is also 200KHz (frEs).

MOD =16777216

fPFD = 20MHz x [(l)/(l)]=2OMHZ

1620.2 =20% [INT + (1653/;216)]

Available: INT =81
FRAC= 167772
In the above calculation, the MOD value is 16777216.
In the calculation of fprp, the reference divider coefficient
R is 1. The value of fprp here can be set flexibly, but it is

less than the maximum frequency of the PFD.
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APPLICATIONS INFORMATION

Figure 19. shows the Typical Application Schematic of BR9177FL. The chip uses 3.3V power supply

for Supply Voltage. It is recommended to use MAXIM LDO MAX8902B for Supply Voltage, which will not

worsen the noise performance of BR9177FL. External loop filter is required for chip operation, and it is

recommended to use a 3-order loop filter. The input reference signal needs to be provided by an external

crystal oscillator. Epson TG5032SCN TCXO is recommended for reference input.
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Figure 19. Direct Conversion Modulator
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OUTLINE DIMENSIONS (Unit: mm)
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Figure 20. Lead Frame Chip Scale Package [LFCSP]
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