CWTR2295P4C

V0.22308 Phase-Locked Loop Integrated VCO
Performance Characteristics typical functional block
. application diagram
® VCO frequency range: 23 25GHz .g'gcﬂitc g % ﬁ § g g
L @ g o)
@ VCO Low Phase Noise: -92dBc/Hz @100kHz communication b s 5 § 5 29 2
systems = 3 % =
® Integrated fractional PLL and arbitrary tﬁ >4 m 24 |£$
waveform sweep function @ point-to—point radio VDD_DIG [24] vee_Tx1
@ Integrated temperature and power sensing @ RCW radar VDD_PRG [23] eno
@® 3.3V power supply, low power consumption LD_GPO @ VCC_TX
VCC_RF rz_T VT
SWP_BUSY [20] eND_veo
summarize SWP_SWAP VCC_VCOo
The CWTR229SP4C is a phase—locked loop with integrated VCO and its SWP_DIRO GND
operating frequency covers
The CWTR229SP4C is an integrated VCO phase-locked loop with SWP_DIR1 VCC_TX2
operating frequency covering 237 25GHz, with fractional frequency a1 m 3 FGI
divider and sweep function, supporting automatic and triggered 2 » o F 4 & 4 o
sweep modes, realizing triangular, sawtooth, trapezoidal, and ‘ﬁ e 5 M 8 & ‘ﬁ &
arbitrary waveform sweep waveforms, and outputting corner % ‘; g
indication, sweeping direction, and operating status indication, »
including temperature and power sensors.
Electrical Performance Table (TA=+25° C VDD_PRG=5V VDD_DIG=VCC_RF=VCC '
Indicator parameters
test descriptive unit — - -
parameter (of minimum value typical value maximum values
meas
ure)
REF parameters
REF Frequency Range Input Sine Wave MHz 100
Input power range dBm -10 10
REF Crossover Ratio 1 16383
integer mode MHz 100
Frequency -
range of phase fractional part| MHz 100
detection of a number
mode
RF parameters
RF Frequency Range integer mode GHz 23 25
N Crossover Turn on the front 2 32 1048574
Ratio Crossover]
Turn off the front 2 16 524287
crossover]
Crossover ratio Turn on the front 40 1048575
(decimal) 2 crossover
Charge Pump Parameters
Minimum CP Current mA TBD
Maximum CP Current mA TBD
CP leakage current mA TBD
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CWTR2295P4C

V0.2 2308

Phase-Locked Loop Integrated VCO

Electrical Performance Table (TA=+25° C VDD_PRG=5V VCC_RF=VCC_TX2=

Indicator parameters
test parameter descriptive unit
(of minimum typical value maximum values
measu value
re)
PLL Closed Loop Parameters
normalized @ offset 100KHz, integer -263
background noise’ mode PD=100MHz, dBc/Hz
VC0=24GHz,
flicker noise® dBc/Hz TBD
Phése Phase noise @ dBc/Hz -82
[lo1se 100kHz Gain Max
Phase noise @ Fraction dBc/Hz -112
_IMHZ al Mode
Phase noise Fout=25aHz dBc/Hz -137
10MH )
phgse Phase noise dBc/Hz -95
roise 100kHZ Gain
Phase noise naximum dBc/Hz -101
IMH
Phase noise Integer -138
dBc/Hz
10MH number ¢ t=24aH;
mode
stra integer—boundar dBc/Hz TBD
spuriousness
forensic dBc/Hz TBD
hybridization
Lock detection TBD
function
VCo
Tuning voltage (VT) A 0 5
tuning sensitivity GHz/V
@ offset 100KHz dBc/Hz -92
. @ offset IMHz dBe/Hz -100
phase noise
Fout=24GHz @ offset 10MHz dBe/Hz TBD
VGA
Gain control range dB 16
Number of gain Bit 3
control bits
Maximum Transmit dBm 7.5
Power
VGA Operating A 3.3
Voltage
power wastage
0 - VDD_DIG=VCC_RF=VCC_TX2=VCC A 268
t t
perating Lurren _VCO=VCC_TX=VCC_TX1=VCC_BR C=3. 3V "
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Test curve (VDD_PRG=5V VCC RF=VCC TX2

CWTR229SP4C

V0.2 2308

Phase Noise VS
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Phase-Locked Loop Integrated VCO

=VCC VCC=VCC TX=VCC TX1=VC

Phase Noise vs. Frequency
Bias (Fout=10GHz)

— Fout=23. 201GHz
. 001GHz
Fout=24. 801GHz

\\L.L

1K 10K 100K M 10M 100M
frequency offset

Frequency VS Time (24. 15GHz 25GHz)

6.05 6.3
] 6.25
S 595 ~ 62
S 5.9 &
. ~ 6.15
g 585 .
S 5.8 £ 6
21575 £605
5.7 = é =
565 [*105C +105°C
5% —+25°C 5.95 [T—+25°C
5.55 [—200C 5.9 —40C
8 % 3§ 88T ¥R IR g P HRBRFTERISRE
T 1
Time (us) Time (us)
Temperature cycling data and temperature sensor voltage |
Tenperature Loss of lock in temperature Temperature Patrol
temp | cyclicality [ ~ patrol (Obse”’at?on of temp [Corresponds ‘emp?rd " Leyelical Variation Loss of Lock
Voltage (V) triangular wave and judgnent by to 2000 | > Lity | Condition (in Sawtooth)
ortag loss of lock indication signal) Voltage (V)
25 | 72us 1.852 unlatche (Vave s the object
T 7 1922 1 o of observation)
- S . t ~
us qnaren®d I-o5] 2367256 | 1.852 | 57us unlatched
i T2us L 989 unlatehed 1= o056 | Lo22 | 57us unlatched
5 | Teus 2. 057 unlatched IZ5000~956 | 1.989 | 57us unlatched
15 | 7us 2124 unlatched 1571 055056 | 2,057 [ 57us unlatched
25 | T2us 2. 189 unlatched I'y5 | o36™056 | 2,124 | 57us unlatched
35 T2us 2. 262 unlatched [ o5 | o36™056 | 2.189 | 57us unlatched
45 T2us 2.333 unlatched | 35 | 236™256 | 2.262 | 57us unlatched
55 72us 2.397 unlatched | 45 | 2367256 2.333 | 57us Lockout
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Phase-Locked Loop Integrated VCO

Absolute maximum rating

vdd dig, vee rf, vee tx2, vee

3.6V
vco, vee tx, vee txl, vee bre
storage temperature —-65°C"~+150°C
operating temperature -40°C~+85°C

ESD TBD

Package Outline Diagram

T0P VIEW BOTTOM VIEW <
D N
NovBER X b( 32X) o
24 19 a 25 32 -
3 UUUUUUUU_L e
] @ 18 24 4
[ -
S229 = =
N ~ D) =
= [ -
XX XXX — =
D) ]
6 13 7] K &
7 12 1|4 p
Lot D2 EXPOSED
NUMBER GROUND
Nd PADDLE
SIDE VIEW SP4C Dimension Table
o (unit:mm)
<T Syrmbol | MIN NOM MAX
< A 0.70 0.75 0.80
(=] = SEATING al 0.00 | 0.02 [ 005
PLANE a2 0.20Ref
— J ) 0.15 0.20 0.25
O laaalC] < 0 390 | 4.00 | 4.10
D2 2.55 2.70 2.80
e 0.4085C
Ne 2.8085C
Description: NEd = 2.300805(: —
1. Unit: mm €2 2:55 2:70 Z:BD
2. Lead frame material: copper alloy K 0.20 - ———
3. Package surface warpage: <0.05mm L 0.25 g;g 0.45
Qaa .

4. A1l ground pins should be connected to PCB
RF ground.
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Phase-Locked Loop Integrated VCO

PAD number name (of a thing) descriptive

1 VDD DIG Digital Module Power Supply, 3.3V Supply

2 VDD PRG OTP Power Supply, 5V Supply

3 LD _GPO LD/GPO output port

4 VCC RF RF Crossover Power Supply, 3.3V Supply

5 SWP_BUSY Sweep operation status indication

6 DIR _SWAP Sweep direction switching indication

7 RAMP_DIRO Sweep Direction Polarity Indication Signal Low

8 RAMP DIR1 Sweep Direction Polarity Indication Signal High

9 RST _SPI SPI register reset, internal integrated 80kQ
pull-down, 3.3 level

10 SDI SPI serial data input, 3.3 level

11 CLK SPI serial clock input, 3.3 level

12 LE SPI serial-to—parallel conversion control signal,
rising edge triggers serial data write.

13 TSST _TX2 Transmit 2-channel power detection

14 GND grounding port

15 TX2 OUT Transmit 2-channel output

16 GND grounding port

17 VCC TX2 Transmitter Module Power Supply, 3.3V Supply

18 GND grounding port

19 VCC_VCOo VCO power supply, 3.3V supply

20 GND VCO grounding port

21 VT VCO tuning voltage input

22 VCC_TX Transmitter Module Power Supply, 3.3V Supply

23 GND grounding port

24 VCC_TX1 Transmitter Module Power Supply, 3.3V Supply

25 GND grounding port

26 TX1 OUT Transmit 1 channel output

27 GND grounding port

28 TSST TX1 Transmit 1 channel power detection

29 VCP Charge Pump Output Port

30 VCC REF BIAS CP for short VCC RBC Phase Discriminator/Internal Bias/Charge Pump Power]
Supply, 3.3V Supply

31 REF IN Reference clock REF input port

32 VTPSEN OUT Temperature detection voltage output

Pin 7 RAMP DIRO and Pin 8 RAMP DIRI pins are sweep direction indication signals, whose functions are
shown in the table below (0 represents a low level such as 0V, and 1 represents a high level, the

(e.g. 3.3V) .

RAMP_DIR0=0

RAMP_DIR1=0

uplink sweep state

RAMP_DIRO=0

RAMP DIRI1=1

downlink sweep state

RAMP_DIRO=1,

RAMP DIR1=0

parallel sweep state (physics)

RAMP_DIRO=1,

RAMP DIRI1=1

unscrambled state (i.e. not in the
presence of a frequency sweep)
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CWTR2295P4C

V0.22308 Phase-Locked Loop Integrated VCO

SPICo | Descripti

I. Functional description

1. HMC mode and OPEN mode are supported;

)

. Supports 3-wire write-only mode and 4-wire read/write mode; (SCK, LE,SDI, LD GPO)

3. In HMC mode and OPEN mode, the register access address is 6 bits and the address range is 00h"3Fh; the register itself is 24 bits
and the undefined part is treated as reserved bit;

o~

. Support for exception handling.

a) Read/write operation in HMC mode requires LE signal to be high all the time. If LE signal is pulled down during read/write
operation, the read/write state machine enters the initial state and waits for the next read/write operation.

b) If a register with an undefined address is written, the slave ignores the operation;

c) To read a register with an undefined address or an undefined register bit, the slave defaults to returning a register value of
all zeros

IT. Timing Description
hme model

hme mode: the rising edge of LE appears before the rising edge of SCK.

CWTR paradigm parameters descriptive min type max unit (of measure)
tl LE rising edge to SCK establishment time 10 ns
t2 SCK low level duration 10 ns

e t3 SCK high level duration 10 ns
t4 SCK frequency 50 MHz
t5 SCK rising edge to LE falling edge 15 ns
t6 LE low level hold time 20 ns
tl SCK rising edge to LE establishment time 10 ns
t2 SCK low level duration 10 ns

OPEN 3 SDI Data Establishment Time 12 ns
t4 SCK frequency 50 MHz
t5 LE high level hold time 10 ns
t6 SCK to LE lock data time 20 ns

' gont care 6bits Ay X 24bits writd Yiata X dont care

- At care I dont care X Updata regs

Write Status.
1: SCK first rising edge write read/write control bit; (I SCK cycle)

2: SCK rising edge writes 6 address bits, MSB first; (2-7 SCK cycle)

S ODA pa31eab3ju] dooq parpoi-aseyd

3: SCK rising edge write 24-bit data, MSB priority; (8-31 SCK cycle)
. > s : s s 0 u o P W w »
[if =+ e " i L
LE
7 ) )
2 9 "gontcare WR X 6bits Hddr X \) dont care
-
m Rden / \
(7]
d_out dont care X 24bits read data X dont care
Chengdu Cuiwei Electronic Co.,LTD E-mail:sales@cdcwtec.com

TR-6

Address: No. 5, Gaopeng East Road, Gaoxin District, Chengdu, China Website: www.cdcwtec.com


mailto:info@sicoresemi.com

CWTR2295P4C

Phase-Locked Loop Integrated VCO

SPI Control Description

Read state:

V0.2 2308

1: The first rising edge of SCK is written to the read/write control bit. (I SCK cycle)

2: SCK rising edge writes 6 address bits. (2-7 SCK cycle)

3: SCK rising edge reads the value of the corresponding register (8-31 SCK cycle)

4: After a minimum delayif[ajt 5, the LE is cleared and a{k’5 cycle is completed. open mode

open mode: SCK rising edge appears before LE rising edge. open mode: 24bit data bit, 6bit address bit.

Write Status:

SCK

LE

sDI X 24bits write data ) X Ghith)addr X dont care

regs dont &re \\ X_Lm.d.ala_mg_( CWTR

1: Write 24bit data on rising edge of SCK; (1-24 SCK cycle)

2: Write 6bit address on rising edge of SCK; (25-30 SCK cycle)

3: Set LE after the 32nd rising edge;

4: Update the corresponding register on the rising edge of LE.
Read state:

1 2 3 4 5 . . 22 23 24 25 . L. 16 30 31 32

RSN IO O I I 1 I O I
e/ )} b} \ /\
SDI X 24bits write |\ X 6bits adr(6'b000000) X dont care

data

open read register 1 phase

e__ / b} b} \ /\
sDI X 24bits write data || X 6bit} addr X dont care
rden / \

rd_out X 24bits read data X dont care

S ODA p23esbaju] dooq parpoi-aseyd

open read register 2 phase [0}
. ) ) ) , =
Phase I: Write register reg00 according to the write status of open mode; (address: 6 b000000). Phase L
II: 1: LE clear. Start the second cycle of read status; 3
2: The address of the first cycle according to the read state (data at the address shown in register 00h[5:0]) is
placed on rd_out.
Chengdu Cuiwei Electronic Co.,LTD E-mail:sales@cdcwtec.com TR-7
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V0.2 2308

SPI1 Control Description

III. Table of registers

Phase-Locked Loop Integrated VCO

register A

Default
. | bt Read/ L
name address christen functionality number [Write value descriptive
K R/W
bit
Use only when SPI is open mode, write the address
Address for R . i
Read Address 00 read address SPI 4:0 RW of the register to be read, and read the data i
Register : d the register corresponding to the address in SDO
rea
data
. 0: global normal operation
PD_ALL Switch 0 RW
Global 1: Global shutdown
Global 01
Shutdown Control
0: Disable undervoltage latch at power—on reset
Ez“:f‘t’ir BLK UVLO | Shielding 1 RW L+ Enable undervoltase lock
g1S of UVLO . Enable undervoltage lockout
signals
rdiv Reference 13:0 RW 1|Crossover ratio 1-—16383 (2714-1)
Crossover
Reference 02 Ratio
Frequency PD REF Switchi 14 RW 0: Reference crossover on
Dlv%éer - Rg;o;oézi 1: Turn off reference crossover, input pass—through
Register Cross discriminator
rossover
RST REF Reset 15 RW Reset Reference Divider, Highly Effective
Reference
Crossover
Valid only with swp en=0 (non-swept mode) ;
) ) ’ Off pre-division: crossover ratio 1 — 524287(2719-1)
nint_dsmin | Feedback 18:0 i On pre-division: crossover ratio 1 — 1048574((2°19-
integer
crossover D
Integer 03 ratio %2)
f
dl_ﬂeguency X X i 0: Turn off pre-divided frequency
ivider div2 Switching 19 RW ) N -
register pre-divider 1: Turn on the pre-two crossover
X i 0: Feedback crossover on
PD_RF Switching 20 RW
1: Turn off feedback crossover
Feedback
Crossover
. . . Valid only if swp en=0 (non-swept mode); set
Fractional 04 nfrac_dsmin fractional 23:0 RW 109 . . i
£ . fractional crossover ratio
requency crossover
divider ratio
register A
Default 05 / / / / /
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Phase-Locked Loop Integrated VCO

SPI Control Description .

III. Table of registers

r

. X . bit Read/Write Deflault L
name address christen functionality number R/W value descriptive
bit
Initial reset signal, valid low, return to 1
n_reset_dsm reset 0 RW llafter 5 phase detection cycles; 0 when power—
fractional on reset signal is valid, return to 1 after
crossover reset signal is removed.
frequency
) . Interrupt reset signal, low active, reset to
n_intrp interrupt 1 RW . A .
1 after 5 identification cycles.
reset
(computin
g)
0: dsm adopts sig—loop
mash_en dsm work] 2 RW .
operation mode 1: dsm adopts
. . master mode|
Fractional 06 mash operation mode
Frequency
Control Works with mash en;
Register B fast en dsm working] 3 RW 0: dsm adopts operating sub—mode 1
sub-mod 1: dsm uses working sub-mode 2
Only if mash_en=1;
order2 en Order of the 4 RW 0: third-order mash
mash patter 1: second-order mash
. . . 0: Fractional mode
int_en Switching 5 RW i
1 1: Integer mode (fractional crossover
nreecy disabled)
Modd] 1sable
. . ' 0: LFSR jitter or no jitter (with 1fsr en)
dither en Jitter 6 RW 1o Self—ii .
VMode . Se Jjittering
1f 5 W LESH ; R 0: no jitter (only if
'sr_en Swite 'S / . ap ss
.. dither en=0) 1: LFSR jitter
Jitten
Initial 0: Initial phase internally generated
preset en 8 RW L. . .
Phase 1: Initial phase external write (in
Write conjunction with preset_phase)
Mode
. Initial Load initial phase when triggered by initial
preset trig 9 RW - .
phase phase rising edge (internal or external
rising write)
edge
Trigge
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V0.22308 Phase-Locked Loop Integrated VCO
Register Description
A A . bit Read/Write | default L
name address christen functionality | humber R/W value descriptive
bit
fractional 07 preset_phase |Initial phase 23:0 RW 100Setting the initial phase value of the
crossover value fractional crossover frequency
phase
register
lock_cycles Sweep process 15:0 RW 600|Sets the value of the sweep period
lock cycle from loss of lock to lock during the
sweep_process
Sweep reset signal, low active, after
resetting 5 phase identification
cycles
n_reset_swp reset sweep 16 RW 1|Return to 1; 0 when power-on reset
signal is valid, reset signal
Return to 1 after removal
Valid only if swp en=1 (swept on);
equivalent to sweeping
Secondary Enable for Frequency Module
swp_bypass sweep through 17 RW 0{0: Sweep normal output.
1: Using nint_ramp0 and nfrac_rampl as
integers
and fractional crossover ratios
Sweep 08 Trigger X X X -U
Control swp_trig Signal for 18 RW Oligli'trlgger swegp in trigger mode, :
Register . rising edge active m
Sweep Trigger (7, ]
Mode m
0: Turn off the sweep and use 1
nint_dsmin and ™
. . ) nfrac_dsmin as integer and fractional o
SWp_en Switching 19 RW crossover ratio Pa)
Sweep . . . .
1: Sweep on, nint_dsmin and nfrac_dsmin x
no o
efficacy Q
00/01: Sweep Lock Detect input -
controlled by Lock Detect LD
exports o
force lock Latch Detect 23:22 RW . . X o
. 10: Sweep lock detection input forced
Control Sweep
to unlocked state v
11: Sweep lock detection input forced —
to lock state :
®
0
®
=
-
(7]
Chengdu Cuiwei Electronic Co.,LTD E-mail:sales@cdcwtec.com

TR-

Address: No. 5, Gaopeng East Road, Gaoxin District, Chengdu, China Website: www.cdcwtec.com 10


mailto:info@sicoresemi.com

Register Descri

CWTR2295P4C

V0.2 2308

Phase-Locked Loop Integrated VCO

. . . bit Read/Wri [default value .
name address| christen functionality numbe| te R/W descriptive
r
bit
Controls the temperature sensor’s output
offset voltage in steps of 3mV absolute.
value, the direction of the offset is
controlled by TPS_0S_DIR;
000: 3mV
001: 6mV
Temperature Sensor . : 010: 9mV
TPS_0S Output Misalignment 2:0 RW 011: 12mV
Voltage control word|
100: 15mV
101: 18mV
110: 21mV
111: 24mV
Controls the direction of the temperature
Temperature sensor _ .
TPS 0S DIR ) ’ 3 RW sensor output op—amp detuned voltage;
output misalignment 0: Positive offset for the out—of-phase
Direction control voltage
word 1: Negative Offset of the Out-of-Sync
Voltage
Control temperature sensor output
temperature slope, step size
150uV/°C, with offset direction controlled
by TPS TC DIR;
Temperature Sensor PS 1 Temperature sensor - - 00: 150uV/°C
and OTP 09 - output temperature | 7 01: 300uV/°C
Control Coefficient Slope
. Control Word
Registers
10: 450uvV/°C
11: 600uV/°C
Controls the direction of the temperature
Temperature Sensor . ) . K
TPS TC DIR 6 RW sensor output temperature slope;
Output Temperature 0: positive slope of temperature
Coefficient Slope coefficient
Direction Control 1: Negative slope of temperature
Word coefficient
Switching 0: Turn on the temperature sensor
PD_TPS L . 7 RW .
Temperature Sensor 1: Turn off the temperature sensor
Output Driver
OTP control word that triggers a read by
default after power up;
001: Read-only
OTP_CTRL |OTP control word 10:8 RW 010: Pre-reading
100: burn-in
other: keep it in shape
OTP_RST OTP Output Reset 12 RW OTP output reset, rising edge triggered
. 0: Turn on OTP
PD_OTP Switch OTP 13 RW

1: Shutdown OTP

Chengdu Cuiwei Electronic Co.,LTD
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Register Description

CWTR2295P4C

V0.2 2308

Phase-Locked Loop Integrated VCO

. .| bit R Wri default L.
name addres christe| func'tl number e;‘j‘/’v rite value descriptive
s n onalit bit
y
The gain control bit for receive channel 1 defaults to
minimum gain in steps of about 2.85 dB;
Receive 000: 30 dB
RX1 GAT . 2:0 RW 0
gain | 0 ™ 1 7
control 011: approximately 21.4 dB
word for | | e
channel 1 111: 10 dB
The gain control bit for receive channel 2 defaults to
minimum gain in steps of about 2.85 dB;
Rz cary e 5:3 RW 0 .
— Channel 2 Y I
gain 011: approximately 21.4 dB
WTR control | (1 |
word 111: 10 dB
The gain control bit for receive channel 3 defaults to
v minimum gain in steps of about 2.85 dB;
: 000: 30dB max
: i Receive . .
Q Transceive 10 RX3 GAIN 11:8 RW o ...
r Control gain .
(7] Register control 011: approximately 21.4 dB
? word for | (1 |
- channel 3 111: 10dB min.
o The gain control bit for receive channel 4 defaults to
0 minimum gain in steps of about 2.85 dB;
: : Receive 000: 30dB max.
(1] RX4_GAT 13:11 RW 0
Q_ channel 4| °°° | — 1 7 e
gain 011: approximately 21.4 dB
I control | {1 |
8 word 111: 10dB min.
ﬁ ¥ WTH Switched u - 0 0: Open the launch channel
Laun 1: Close the launch channel
= ch
(= Path
m Transmit channel gain control, defaults to maximum
Q gain in steps of about 2.28 dB;
3 Transmit 000: 16dB max.
TX_GAT 18:16 RW 0
(o o) . Channel | | 1 e
() Gain 011: approximately 9.14 dB
Q Control | | 1 e
< Word 111: 0dB min
n % si Transmit 20 - 0 0: No inversion
o - Channel 1: Inverted phase
Phase
% Control
Word
=
"
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Phase-Locked Loop Integrated VCO

Register Description

Phase Control Word

. . 5 bit number R Write R/W default value L
name | addr christe functionality . ead/Write R/ descriptive
ess n bit default-dec
Switch Transmitter 0: Open the launch channel
TX1 MUTH 9 RW 0
Channel 1 1: Close the launch channel
Transmit Channel 1 0: No inversion
TX1L S 10 RW 0
Phase Control Word 1: Inverted phase
Transmit channel gain
control, defaults to
. RS maximum gain in steps of
Transmit Channel 1 .
TXLGAIN ol Word 13:11 RW 0 about 2.28 dB;
ain tontrot for 000: 16dB max.
Transcei | 011: approximately 9.14 dB
ver or 0 1 0|
Control 111: 0dB min.
Registe 2 WUTH Switch Transmitter 1 - 0 0: Open the launch channel
T - Channel 2 1: Close the launch channel
Transmit channel gain
control, defaults to
. maximum gain in steps of
Transmit Channel 2
TX2GAIN T ord 18:16 R 0 about 2.28 dB;
ain tontrod for 000: 16dB max.
011: approximately 9.14 dB
111: 0dB min.
Transmit Channel 2 0: No inversion
X2 S 20 RW 0

1: Inverted phase
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Phase-Locked Loop Integrated VCO

Register Description

. . . bit number |Read/Write R/W default value -
name addres| christen functionality bit / R/ descriptive
S
Default Register 11 / / / / / /
B
Default register 12 / / / / / /
C
Default register 13 / / / / / /
D
nint_swpou |Read swept integer 18:0 . y Sweeper integer divider output,
. t frequency ) 19 bits; when swp_en=0,
Sweep integer 14 division directly read out the integer
divider output ratio divider value of DSM, i.e.
read-only 03d<18:0>
registers
Sweep status indication;
Read sweep status K
swp_busy 19 R / 0: Indicates non-sweep state
1: Indicates that the frequency
is always swept
Sweep integer nfrac_swpo |Read swept integer Sweeper fractional crossover
L 15 23:0 R / . . _
divider output ut frequency output, 24 bits; with swp_en=0,
read-only division the fractional crossover value
registers ratio of the DSM is read directly,

i.e., 04d<23:0>
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Phase-Locked Loop Integrated VCO

Register Description

name address| christen functionality ::Jtmher Read/Write default value descriptive
bit R/W
The number LD determines the window size:
LD window | Digital LD 2:0 RW 0 000: 2ns; 001: 5.5ns; 010: llns; 011: 2Ins
perermination 100: “30ns; 101: 58ns; 110: 1l4ns; 111: 224ns
LD judgment is valid after the
o number of times the PFD is in the
LD winent Digital LD 4:3 RW 0 window reaches this set value: 00:64
- window
. 01: 256
Judgnent 10:1024
Count 11:4096
value
LD operating mode:
LD MODE | LD operating 5 RW 0 0: Digital LD mode (PFD delay window mode)
mode 1: Analog LD mode (PFD duty cycle mode)
. ) 0: Turn on LD
POLD | Switeh Laceh |6 a © | Shutdom 1
LD Duty
Cycle
Judgment
Range:
LD_DCC Andlzici ] T RW 0 000: 10%
. 001: 15%
Latch Detect Determinat 010: 20%
and Total 16 ion Range 011: 25%
Parallel 100: 30%
Output 101: 35%
Registers 110: 40%
111: 45%
Analog output selection for
LD GPO_OUT pin output: 0000:
NC not connected
0001: Reference divider REF DIV
0010: Feedback divider RF DIV
0011: Charge pump UP
0100: Charge pump DN
0101: Tuning voltage VCP mirl
0110: Tuning voltage VCP mir2
GPO Global 19:16 RW 0 0111: Undervoltage lockout VUVLO
parallel port 1000——1111: NC not connected
output
Supplement :
The output of LD _GPO _OUT pin is controlled by
RD_EN and GPO_EN, RD EN is always high, and
RD EN is low when there is a step (low-to-high
or high-to—low) of LE (SEN). RD _EN is always
high:
When RD EN=1 (high), LD GPO OUT=SDO
(independent of whether GPO EN is high or low);
When RD_EN=0 (low) and GPO_EN=0, LD_GPO_OUT=LD;
When RD_EN=0 (low) and GPO_EN=1,
LD GPO OUT=analog output (see above)
. 0: Turn off GPO in LD mode
GPO_EN Switch GPO 23 RW 0

1: Shutdown LD with GPO mode
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Register Description

Phase-Locked Loop Integrated VCO

A A ) bit Read/Write default value L
name addre| christen functionality | umber R/W descriptive
Ss .
bit
PFD reset delay:
00: 0.6ns 01:
PD_tdelay |[Setting the PFD| 1:0 RY Ins 10: 1. 4ns
reset delay 11: 1.8ns
PFD polarity
POL_INV Setting PFD 2 RV 1fcontrol: 0:
polarity positive
polarity
1: Reverse polarity
) o PD PID Switching 1 R 0: Turn on PFD
Discriminator 7 frequency and 1: Turn off PFD
and Charge phase
Pump discriminator
Register A PFD
oo X - .
Forces the UP Effective onl){ with PFD off
FUP_CP 5 R 0: Force the UP output of the PFD to be turned
output of off
the PFD 1: Force the UP output of the PFD to be enabled
to be
enabled.
Effectiv ly with PFD off
Forces the DN ective onty wi ©
FDN_CP 6 R 0: Forced shutdown of the DN output of the PFD
- output of
. 1: Forces the DN output of the PFD to be
the PFD ;
enabled
to be
enabled.
L CP gain current UP control word
CP Gain Current . X
CPGup wp 15:8 RM 255 (20uA/bit) : Current calculation:
20uA*CPGup
Control
) CPGup range: 0--255
Word
. CP gain current DN control word
CP Gain Current . .
CPGdn N 23:16 RM 255 (20uA/bit) : Current calculation:
20uA*CPGdn
Control
CPGdn range: 0-—255
Word
CP compensation current DN
CPOS_current | CP Compensation 6:0 R control word (5uA/bit): Current
Current Control calculation: 5uA*CPGdn
Word CPOS_current range: 0—127
. . 0: Turn on CP
. L. PD_CP Switching Charge 7 R
Discriminator 1: Shutdown CP
18 Pump CP
and Charge X -
UP compensation 0: Turn on the UP compensation current of the
Pump CPOS_UP_EN 8 RM cp
. current
Register B for 1: UP compensation current for turning off the
p
switching: Cl
CP
DN compensation 0: DN compensation current with CP turned on
CPOS_DN_EN 9 RW .
current 1: Turn off the DN compensation current of the
for cp
switching
CP
0: Turn on BIAS current
PD_BIAS Switch bias 10 RW N .
- 1: Turn off BIAS current
current BIAS

Chengdu Cuiwei Electronic Co.,LTD
Address: No. 5, Gaopeng East Road, Gaoxin District, Chengdu, China

E-mail:sales@cdcwtec.com
Website: www.cdcwtec.com



mailto:info@sicoresemi.com

CWTR2295P4C

V0.2 2308

Register Description

Phase-Locked Loop Integrated VCO

X X . bit number | Read/Write | default value .
name addre| christen functionality . descriptive
ss bit R/W
. Fast lockout for 0: Close Quick Lock
inst_lock_en . A 0 RV .
switching 1: Enable Quick Lock
sweep
applications
) Interval between two sawtooth waves in
chirp delay S . X
Switching 1 R unidirectional sweep mode enable;
en Sawtooth Wave 0: No spacing allowed
Interval 1: Interval allowed (must set
inst lock en=0)
Fast sweep mode enable;
Swe{ap control 19 swp_fast_en | Switching Fast 2 RM 0: Normal sweep
register A Sweep Function 1: Fast sweep
S b b In Arbitrary Waveform mode, set the number]
ramp_seg_num ets the number 6:4 R of custom segments to be added.
of frequency 000: 1 paragraph; 001: 2 paragraphs; 010:
bands to be 3 paragraphs; 011: 4 paragraphs
swept in any 100: 5 paragraphs; 101: 6 paragraphs; 110:
sweep mode. 7 paragraphs; 111: 8 paragraphs
Sweep polarity indication signal (non—
sweep mode, default 0):
ramp_dir Read sweep 9:8 R 00: Sweep uplink
direction status 01: Sweep frequency downward
10: Sweep wait (i.e., parallel)
11: Non—sweep state
dir_swap_fla |Read Sweep 10 i Sweep corner status indication output,
g Direction toggle between 0/1 Proof direction
Change Change
Indication
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V0.22308 Phase-Locked Loop Integrated VCO
Register Description
bit Read/Wri | default
T . . . P
name au::e; christen | functionality | ,,mber teR/W | value descriptive
bit
Setting the start
nint_ramp0 N 18:0 RW 80 Sets 1st sweep start integer crossover ratio, 19 bits
of the lst
sweep Integer
Sweép control 20 crossover
register B i
ratio
The multiplier setting for the fast sweep is valid only]
swp_fast_f| Setting the Fast . ' if swp_fast_en=1;
actor Sweep 23:19 RY 15 {00000: 1x speed
Multiplie|{ |} | |-
T+ 11111: 32x speed
nfrac_ramp|Setting the start X X
Sweep control 21 23:0 RW 200 Sets the starting fractional crossover ratio of the
. 0 of the 1st .
register C 1st sweep, 24 bits
sweep
Fractional WT ®
crossover
ratio -U
Set 1st sweep step, 24 bits; :
Calculate step Nstep=Tramp*fref m
Sweep control 22 |step_rampO| Setting the 1st 23:0 RW 150 Calculate the sweep step Step=(Ntrm- $
register D sweep step Nstr) /Nstep Converted to 1
step_swp=Step*2 24;
If start divider ratio = end divider ratio, then °
swp step is used as a wait clock (o]
. Set lst sweep . . X o X x
nint_rampl . . 18:0 RW 80 The terminating integer frequency division ratio of
termination . . . m
segment 1 is also the starting integer frequency Q
Sweep control 23 Integer division ratio of segment 2
register E crossover F
ratio o
Paragraph 1 paragraph selects the triggering method:
Setting the & p paragrap 58 8 o
next_mode0 19 RW 0 0: Continuous mode t
segment 1: Tri 4
: Trigger mode
selection 88 —
trigger ﬁs
for m
paragraph Q
1 0
nfrac_ramp|Setting Ist sweep The terminating fractional frequency division ratio "
Sweep control 24 . . 23:0 RW 200 ) K N .
register F 1 termination of segment 1 is also the starting fractional m
Fractional frequency division ratio of segment 2, 24-bit. Q
crossover
ratio ﬁ
Set 2nd sweep step, 24 bits;
Calculate step Nstep=Tramp*fref o
Sweep control 25 |step_rampl| Setting the 2nd 23:0 RW 150 Calculate the sweep step Step=(Ntrm- (V,)
register G sweep step Nstr) /Nstep Converted to ()
step_swp=Step*2 24; -_1.
If start divider ratio = end divider ratio, then m
swp step is used as a wait clock w
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Register Description

Phase-Locked Loop Integrated VCO

name bit Read/Writ | default
address| christen | functionality | umber e R/W value descriptive
bit default-dec
X Setting 2nd sweep . . X o X
nint_ramp . . 18:0 RW 80 The terminating integer frequency division ratio
termination . . . .
2 of segment 2 is also the starting integer
Sweep control 26 Integer frequency division ratio of segment 3
register H crossover
ratio
Paragraph 2 paragraph selects the triggering
next_mode 19 RW 0 method:
1 0: Continuous mode
1: Trigger mode
nfrac_ra [Setting 2nd sweep The terminating fractional frequency division
Sweep control 27 . . . 23:0 RW 200 . . .
. mp 2 termination ratio of segment 2 is also the starting
register I
Decimal fractional frequency division ratio of
crossover segment 3, 24-bit
ratio
Settmgtp-tir
segment Set the 3rd sweep step,
selection trigger 24 bits; Calculate step
for paragraph 2
Sweep control 28 step_ramp| Setting the 3rd 23:0 RW 150 Nstep=Tramp*fref
register J 2 sweep step Calculate the sweep step
Step=(Ntrm-Nstr) /Nstep Converted
to step_swp=Step*2 24;
If start divider ratio = end divider ratio, then
swp step is used as a wait clock
X Setting 3rd sweep . . X o X
nint_ramp . . 18:0 RW 80 The terminating integer frequency division ratio
3 termination of segment 3 is also the starting integer
Sweep control 29 Integer ¢ gl divisi N ¢ g 4 g
register K requency division ratio of segment
crossover
ratio
Setting the Paragraph 3 paragraph selection of triggers
next_mode . 19 RW 0 X .
B trigger 0: Continuous mode 1: Trigger mode
mode for

paragraph 3
segment

selection
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Register Description

Phase-Locked Loop Integrated VCO

. . . bit Read/Writ | default L
name address|christen| functionality | . ber e R/W value descriptive
bit default-dec
nfrac_ra[Setting 3rd sweep The terminating fractional frequency division
Sweep control 30 . . 23:0 RW 200 . . .
. mp termination ratio of segment 3 is also the starting
register L
3 Decimal fractional frequency division ratio of
crossover segment 4, 24-bit
ratio
Sets the 4th sweep step,
24 bits; calculates step
Sweep control 31 step_ramp| Setting the 4th 23:0 RW 150 Nstep=Tramp*fref
register M 3 sweep step Calculate the sweep step
Step=(Ntrm-Nstr) /Nstep Converted
to step swp=Step¥2 24;
If start divider ratio = end divider ratio, then
swp_step is used as a wait clock
. Setting 4th sweep . . . o .
nint_ramp . . 18:0 RW 80 The terminating integer frequency division ratio
termination . . .
. of segment 4 is also the starting integer
Sweep control 32 Integer I divisi N ¢ 5
register N 4 requency division ratio of segment
crossover
ratio
Setting the Paragraph 4 paragraph selects the trigger mode:
next mode A 19 RW 0 i i
3 trigger 0: Continuous mode 1: Trigger mode
mode for

paragraph 4
segment

selection
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Phase-Locked Loop Integrated VCO

Evaluation Board Circuit Diagram
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V0.22308 Phase-Locked Loop Integrated VCO
Evaluation Board Circuitry
# Designator Comment Description Footprint \Manufacturer Part Number SOB |Quantity|
1 |IPCB1 PCB Printed Circuit Board Si_Core EVAL-SITR4SP4C-B Y 1
2 |C1,C2,C3,C4 10u Capacitor 0805, 0805 4 |TDK C2012X5R1E106K125AB Y 4
3 |[C5 C6 4.7u Capacitor 0805 TDK C2012X5R1E475K125AB Wi 2
4 |C7 820p Capacitor 0402 Murata GCM1555C1HEB21JA16D Y 1
C8.C9, C11, C13,C17. C18,
5 [C19, C20, C21,C23, C24, 100n Capacitor 0402, 0402 |  |Muraia GRM155R71H104KE14D ¥ 16
C27,C28, C31,C33. C34
6 |C10 47n Capacitor 0402 Murata GRM155RT1E4T3JABED Y 1
7 |[c12 4.Tu Capacitor 0402 TDK C1005X5R1A4T75K050BC o 1
8 g;g’ gi €25.C26.C29.  \40p Capacitor 0402 | Murata GRM1555CTH100FAOTD | ¥ 7
9 [C15 470p Capacitor 0402 Murata GCM1555C1HAT1JAT1ED Y 1
10 [C16 10n Capacitor 0402_| Murata GRM155R71H103JA88D Y 1
11 [D1 Red LED 06030 WE 1500605575003 Y 1
12 |E1 23 EMI Filter NFM1EC Murata NFM18CC223R1C3 Y 1
13 Eg} 5B2, EB4 EUo EBO 4 Resistor 0402 | Yageo BLM15BD471SH1 Y 6
14 |FB3 471 Resistor 0402_| Yageo BLM15BD4715H1 N 1
U1, J2. J3, J4, J5, J6, J§, J9, SMA_40G,
15 10 SMA-K RF Connecter SMA_DC Li5ava D550B12E01-023 N 9
16 |7 USBIDT rH;ade" 5PinDual\neo 5440 DC3-10P ¥ 1
17 [R1 33k Resistor 0402 Yageo RC0402FR-0733KL Y 1
18 |R2,R3 100k Resistor 0402 ‘Yageo RCO0402FR-07100KL Y 2
19 |R4 82R Resistor 0402 Yageo RCO0402FR-0782RL Y. 1
20 |[R5.R8 100R Resistor 0402 Yageo RC0402FR-O7100RL Y 2 v
21 [RE 220R Resistor 0402 ‘Yageo RC0402FR-07220RL Y 1 :
22 |R7 20R Resistor 0402 Yageo RCO0402FRO720RL Y 1 m
23 |R10 5.1k Resistor 0402 Yageo RCO402FR-O7SK1L oY 1 (7,
24 |R11 10K Resistor 0402 Yageo RC0402FR-O710KL Y 1 m
25 [R12 2k Resistor 0603 Yageo RCO603FR-072KL h 1 1
26 |TP1. TP3 Red Test Point KeystoneS005 |Keystone Keystone5005 Y 2 F
27 |TP2, TP4 White: Test Point Keystone5002 |Keystone Keystones002 N 2 o
28 |TP5S Black Test Point KeystoneS006 |Keystone Keystone5006 Y 1 ')
TPE, TP7, TP8, TP9, TP10, x
TP11, TP12, TP13, TP14, A
29 P15 TP16, TP17. TP24. W hite Test Point Keystones002 |Keystone Keystones002 o 15 ()
TP25, TP27 Q
TP18, TP19, TP20, TP21,
30 |TP22, TP23, TP26, TP28, Black Test Point KeystoneS001 |Keystone Keystone5001 Y a I
P20 o
31 Ui, U2 LT3045DD LDO DFENA0 ADI LT3045/DD i 2 o
32 U3 OPA211AIDGKT Operational Amplfier |MSOP8 T OPA211AIDGKR Y 1 t
33 U4 SITR2295P4AC SPAC Si_Core SITR2285PAC ¥ 1
—
PCB  tiered construction s
Top Copprer 1. 50z thick Q
-
Midl Copprer loz thick 8
Mid2 Copprer loz thick <
Mid3 Copprer loz thick
Mid4 Copprer loz thick =,
(7]
Bottom Copprer 1.5oz thick
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