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Register 3

Table 8A. Register 3 Bit Allocation
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Table 8B. Register 3: 1-Bit Band Select Clock Mode. Function Description’
Name Description Factory Default Function
0 = LOW (125kHz)
BandSelCM BAND SELECT (CLOCK RATE) 0 1 =HIGH (up to 500kHz |ogic sequence for
Faster Lock applications)

NOTE 1. BAND SELECT (CLOCK RATE) selects the speed of the logic sequence for the band selection. BandSelCM = 1 sets the logic se-
quence rate faster, which is recommended for fast lock operation and when high PFD frequencies are used. BandSelCM = 0 is rec-
ommended when low PFD frequencies (125kHz) are used. When using BandSelCM = 1, the value of the BAND SELECT CLOCK
COUNTER (BndSelDiv[8:1]) must be less than or equal to 254.

Table 8C. Register 3: 2-Bit Clock Divider Mode. Function Description

Name

Description

Factory Default

Function

ClkDivMode[2:1] |CLK DIV MODE

00

00 = Clock Divider OFF
01 = Fast Lock Enabled
10 = Resync Enabled
11 = Reserved

Table 8D. Register 3: 12-Bit Clock Divider Value (CLKDIV). Function Description

Name Description Factory Default Function
0000 0000 0000 = Not allowed
0000 0000 0001 =1
CIkDiv[12:1] CLKDIV 0000 0000 0001 0000 0000 0010 =2

11111111 1111 = 4095
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Table 8E. Register 3: 3-Bit Control Bits. Function Description’

Name

Description

Function

CB[3:1]

CONTROL BITS

011 = Register 3 is programmed

NOTE 1. The user has to set CB[3:1] to 011 in order to write to Register 3.
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Register 4

Table 9A. Register 4 Bit Allocation
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Table 9B. Register 4: 1-Bit Feedback Select. Function Description
Name Description Factory Default Function
0 = Divided
FbkSel FEEDBACK SELECT 1
1 = Fundamental

Table 9C. Register 4: 3-Bit RF Output Divider (+ MO) Select. Function Description

Name Description Factory Default Function
000 = Div by 1
001 =Div by 2
010 = Div by 4

) 011 = Div by 8

RFDiv[3:1] RF OUTPUT DIVIDER 000
100 = Div by 16
101 = Div by 32
110 = Div by 64
111 = Reserved
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Table 9D. Register 4: 8-Bit Band Select Clock Counter. Function Description’

Name Description Factory Default Function
0000 0000 = Not Allowed
0000 0001 =1
BndSelDiv[8:1] BAND SELECT CLOCK COUNTER 0000 0001 00000010 =2

1111 1111 = 255

NOTE 1. BAND SELECT CLOCK COUNTER sets the value of the divider for the band select logic clock input. By default, the output frequency
of the R counter is used to clock the band select logic. If this frequency is larger than 125kHz, the Band Select Clock counter can
be used to divide the R counter output to a smaller frequency suitable for the band selection logic.

Table 9E. Register 4: 1-Bit VCO Power Down. Function Description

Name Description Factory Default Function

0 = VCO Powered Up
VCOPwrDwn VCO POWER DOWN 0

1 =VCO Powered Down

Table 9F. Register 4: 1-Bit Mute Till Lock Detect. Function Description

Name Description Factory Default Function

0 = Mute Disabled
MTLD MTLD 0

1 = Mute Enabled

Table 9G. Register 4: 1-Bit RF_OUTB Select. Function Description

Name Description Factory Default Function

0 = Divided Output
RF_OUTB_Sel RF_OUTB SELECT 0

1 = Fundamental

Table 9H. Register 4: 1-Bit RF_OUTB Enable. Function Description

Name Description Factory Default Function

0 = Disabled (High-Impedance)
RF_OUTB_En RF_OUTB ENABLE 0 1

1 = Enabled

NOTE 1. RF_OUT, must also be enabled.

Table 9I. Register 4: 1-Bit RF_OUTA Enable. Function Description

Name Description Factory Default Function
0 = Disabled" (High-Impedance)
RF_OUTA_En RF_OUTA ENABLE 0
- - - 1 = Enabled

NOTE 1. RF_OUTg will also disable.
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Table 9J. Register 4: 2-Bit RF_OUTA Output Power. Function Description1

Name Description Factory Default Function
00 = -4dBm
01 =-1dBm
RF_OUTA_Pwr[2:1] RF_OUTA OUTPUT POWER 10
10 = +2dBm
11 = +5dBm

NOTE 1. fge our = 34.375MHz.

Table 9K. Register 4: 3-Bit Control Bits. Function Description1

Name

Description

Function

CB[3:1]

CONTROL BITS

100 = Register 4 is programmed

NOTE 1. The user has to set CB[3:1] to 100 in order to write to Register 4.

©2016-2023 Renesas Electronics Corporation.

34

February 2, 2023



RENESAS 8V97053L Datasheet
Register 5
Table 10A. Register 5 Bit Allocation’
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NOTE 1. D19 and D20 must be set to 1.
Table 10B. Register 5: 2-Bit LD (Lock Detect) Pin Mode. Function Description
Name Description Factory Default Function
00 = Low
01 = Digital Lock Detect
LDPInMode[2:1] LD PIN MODE 01
10 = Low
11 = High

Table 10C. Register 5: 3-Bit Control Bits. Function Description’

Name

Description

Function

CB[3:1]

CONTROL BITS

101 = Register 5 is programmed

NOTE 1. The user has to set CB[3:1] to 101 in order to write to Register 5.
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Extended Registers, (Registers 6 and 7)

Register 6

Table 11A. Register 6 Bit Allocation' 2 3
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NOTE 1. Itis recommended that the user writes to Register 0 after writing to Register 6.

NOTE 2. Bit D7 must be set to 0 for correct operation.

NOTE 3. RO Bits are Read Only Bits.

Table 11B. Register 6: 1-Bit Digital Lock Detect. Function Description

Name Description Function
0 = PLL Not Locked
DigLock DIGITAL LOCK ) ) )
1 = PLL Locked (according LDF and LDP in Register 2)

Table 11C. Register 6: 1-Bit Band Select Status (Read Only). Function Description

Name

Description

Function

Band_select_done

BAND_SELECT_DONE

0 = Band Selection Not Complete

1 = Band Selection Complete
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Table 11D. Register 6: 2-Bit Extra Lock Detect Precision. Function Description’

Function
Name Description Factory Default Extra Bit LDP Bits in Register 2 Value
0 10ns
00
1 6ns
0 3ns
01
LDP_EXT 1 3ns
LDP_Ext[2:1] o 00
Extra Lock Detect Precision 0 4ns
10
1 4.5ns
0 1.5ns
11
1 1.5ns

NOTE 1. LDP_Ext[2:1] are Extra Lock Detect Precision bits. When these bits are set to 00, then the precision of the Lock Detect precision
only relies on the LDP bit in Register 2, so that the lock detect window is 10ns or 6ns, depending on the LDP bit in Register 2. For
high PFD frequencies, the 6ns window may be larger than the entire ref/FB period. The LDP_ext bits reduce the size of the lock
detect window to the value described in Table 11B, Page 36, allowing an accurate lock detection with higher PFD frequencies.

Table 11E. Register 6: 1-Bit Extra Bit of RF_OUTB Power. Function Description1 2

Function
RF_OUTB OUTPUT POWER Bits
Name Description Factory Default Extra Bit in Register 4 Value (dBm)
00 -4
01 -1
0
10 +2
11 +5
rf_outb_hi_pwr RF_OUTB_HI_PWR 0
00 +2
01 +5
1
10 +6
11 +7

NOTE 1. RF_OUTB_HI_PWRis an Extra Bit of RF_OUTB Power that increases the output power to the RF_OUTpg output.
NOTE 2. frr oyt = 34.375MHz.
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Table 11F. Register 6: 1-Bit Extra Bit of RF_OUTA Power. Function Description1 2

Function
RF_OUTA OUTPUT POWER Bits
Name Description Factory Default Extra Bit in Register 4 Value (dBm)
00 -4
01 -1
0
10 +2
11 +5
rf_outa_hi_pwr RF_OUTA_HI_ PWR 0
00 +2
01 +5
1
10 +6
11 +7

NOTE 1. RF_OUTA_HI_PWRis an Extra Bit of RF_OUTA Power that increases the output power to the RF_OUT p output.
NOTE 2. fRF_OUT = 34.375MHz.

Table 11G. Register 6: 2-Bit Sigma Delta Modulator Order Configuration. Function Description

Name Description Factory Default Function
00 = OFF. The device operates in integer mode and the fractional
part is ignored.
SDMOrder[2:1] SDM_ORDER 11 01 = 1=torder
10 = 2" order
11 = 3 order

Table 11H. Register 6: 2-Bit Dither Gain Configuration. Function Description

Name Description Factory Default Function
) 0 = LSB Dither (Recommended)
DitherG DITHER GAIN 0
1 =LSB x4 Dither

Table 111. Register 6: 1-Bit Dither Noise Shaping Configuration. Function Description

Name Description Factory Default |Function
. 0 = Dither Noise Shaping Disabled
ShapeDitheren SHAPE_DITHER_EN |1 ) ) )
1 = Dither Noise Shaping Enabled

Table 11J. Register 6: 1-Bit Sigma Delta Modulator Type Configuration. Function Description

Name Description Factory Default |Function
00 = Reserved
01 = SSMF-II
SDMType[2:1] SDM_TYPE 01
10 = SSMF-
11 = SSMF-B
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Table 11K. Register 6: 2-Bit VCO Band Selection Accuracy Configuration. Function Description

Name

Description

Factory Default

Function

band_select_acc[2:1]

BAND_SELECT_ACC

00

00 =1 cycle of the band select clock (output of the Band Select Divider)
01 =2 cycles

10 =4 cycles

11 = Reserved

Table 11N. Register 6: 4-Bit Extra Most Significant Bits of Band Select Divider. Function Description1 2

ExtBndSelDiv[4:1]

EXT_BND_SEL DIV

Name Description Factory Default |Value Function
0000 = [BSCC_RA4]
0001 =[BSCC_R4]+256
BSCC_R4 +

0000

[EXT_BND_SEL_DIV]x256 0010 = [BSCC_R4] + 512

1111 = [BSCC_R4]+3840

NOTE 1. EXT_BND_SEL_DIV are Extra 4 MSBs that extend the Band Select Clock Counter in Register 4. These additional bits are necessary
for band selection to divide down to <5600kHz when high PFD frequencies are used.

NOTE 2. BSCC_R4 is the BAND SELECT CLOCK COUNTER value in Register 4.

Table 110. Register 6: 3-Bit Control Bits. Function Description1

Name

Description

Function

CB[3:1]

CONTROL BITS

110 = Register 6 is programmed

NOTE 1. The user has to set CB[3:1] to 110 in order to write to Register 6.
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Register 7

Table 12A. Register 7 Bit Allocation’ 2
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NOTE 1. SB Bits are Sticky Bits and need to be cleared.
NOTE 2. RO Bits are Read Only Bits.

Table 12B. Register 7: 1-Bit Loss of Digital Lock. Function Description1

Name Description Function

. 0 = Locked since last time register was cleared
Loss_Dig_Lock LOSS DIG LOCK

1 = Loss of Digital Lock since last time register was cleared

NOTE 1. This bit is a sticky bit and needs to be cleared with a SPI write of 1 to detect further Loss of Digital Lock occurrences.

Table 12C. Register 7: 1-Bit Loss of Analog Lock. Function Description1

Name Description Function

0 = Band Selection remained the same since last time register was cleared
Loss_Anlg_Lock |LOSS_ANLG_LOCK

1 = Band selection occurred since last time register was cleared

NOTE 1. This bit is a sticky bit and needs to be cleared with a SPI write of 1 to detect further Band Selection occurrences.

Table 12D. Register 7: 1-Bit SPI Error. Function Description1

Name Description Function

0 = No SPI write error detection

Spi_error SPI_ERROR
1 = SPI Write error

NOTE 1. Spi_error Bit goes high if the SPI interface detects a cycle with the incorrect number of SCLK cycles between nCS asserted Low
and nCS asserted High. The SPI interface expects 32 clock cycles between nCS asserted Low and nCS asserted High. Any
Read/Write via the SPI interface with more or less than 32 clock cycles will result in the Spi_error Bit switched to 1. This bit is a sticky
bit and needs to be cleared with a SPI write of 1 in order to detect further possible SPI Write/Read errors.

©2016-2023 Renesas Electronics Corporation. 40 February 2, 2023



RENESAS

8V97053L Datasheet

Table 12E. Register 7: 3-Bit Revision ID. Function Description

Name Description Factory Default

Rev_ID[3:1] REV_ID 001

Table 12F. Register 7: 4-Bit Device ID. Function Description

Name Description Factory Default

Dev_ID[4:1] DEV_ID 0110

Table 12G. Register 7: 1-Bit Resolution Select. Function Description

Name Description Factory Default Function
0 = FRAC, PHASE and MOD set to 12-Bit resolution,
16b_12b_sel 16b_12b_SEL 0 Bit[D19:D8] set to 0 and unused
1 = FRAC, PHASE and MOD set to 16-Bit resolution
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Table 12J. Register 7: 4-Bit Extra Bits of MOD Value. Function Description1

Function
Name Description Factory Default MOD EXT_MOD Value
0000 Not Allowed
0001 Not Allowed
0000 0000 0000 0010 2
1111 15
ext_mod[4:1] EXT_MOD 0000 0000 10
0000 0000 0001
1111 31
0000 65520
1111 1111 1111
1111 65535

NOTE 1. Bit D20 in Register 7 (16b_12b_SEL) is required to be set to 1 when using this table. If Bit D20 in Register 7 (16b_12b_SEL) is set
to 0, refer to Table 6D, Page 25.

Table 12K. Register 7: 4-Bit Extra Bits of FRAC Value. Function Description1

Function
Name Description Factory Default FRAC EXT_FRAC Value
0000 0
0001 1
0000 0000 0000
1111 15
0000 16
ext_fdiv[4:1] EXT_FRAC 0000 0000 0000 0001
1111 31
0000 65520
1111 1111 1111
1111 65535

NOTE 1. Bit D20 in Register 7 (16b_12b_SEL) is required to be set to 1 when using this table. If Bit D20 in Register 7 (16b_12b_SEL) is set
to 0, refer to Table 5C, Page 22.
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Table 12L. Register 7: 1-Bit SCLKE. Function Description

Name Description Factory Default Function
0 = Output Data in a Read Cycle on a Rising Edge of SCLK
Sclke SCLKE 1 1 = Output Data in a Read Cycle on a Falling Edge of
SCLK

Table 12M. Register 7: 1-Bit READBACK_ADDR. Function Description1
Name Description Function

000 = Register 0

001 = Register 1

010 = Register 2

011 = Register 3

100 = Register 4

101 = Register 5

110 = Register 6

111 = Register 7

Rd_Addr[3:1] READBACK_ADDR

NOTE 1. In order to Read a register, the user must write to Register 7 first and set the SPI_R_WN Bit to 1 (READ) and indicate the address
of the register to read in the READBACK_ADDR Bit (Bits[D6:D4]).

Table 12N. Register 7: 1-Bit SPI_R_WN. Function Description1

Name Description Factory Default Function
0 =WRITE
SPI_R_WN SPI_R_WN 0
1 =READ

NOTE 1. Writing this bit to a ‘1’ will allow the user to read back the register selected in READBACK_ADDR on the next 32 SCLK cycle. This
bit will revert back to ‘0’ once it is written with “1’ and will not retain the ‘1’ value.

Table 120. Register 7: 3-Bit Control Bits. Function Description'I

Name Description Function
CBI[3:1] CONTROL BITS 111 = Register 7 is programmed
NOTE 1. The user has to set CB[3:1] to 111 in order to write to Register 7.
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Absolute Maximum Ratings

NOTE: Stresses beyond those listed under Absolute Maximum
Ratings may cause permanent damage to the device.

These ratings are stress specifications only. Functional operation of
product at these conditions or any conditions beyond

Table 13. Absolute Maximum Ratings

those listed in the DC Characteristics or AC Characteristics is not
implied. Exposure to absolute maximum rating conditions for

extended periods may affect product reliability.

Item Rating
Supply Voltage, Vppx 3.63V
Analog Supply Voltage, Vppa 3.63V

Input, V,
REF_IN
Other Inputs (MUTE, SDI, FLSW, V1yng)

-0.5t0 VDDA+ 0.5V

Outputs, Vg
RF_O UTA-B! nRF_OUTA_B

-0.5t0 VDDA+ 0.5V

Outputs, Vg (SCLK, LD, nCS, MUX_OUT)

-0.5to VDDA+ 0.5V

Outputs, Ig
Continuous Current 40mA
Surge Current 65mA
Outputs, Ig (SCLK, LD, nCS, MUX_OUT) 8mA
m

Continuous Current

13mA
Surge Current
Junction Temperature, T 125°C

Storage Temperature, Tgrg

-65°C to 150°C

NOTE: VDDX denotes VDDD, V_CP, VDD_SD, cho_

©2016-2023 Renesas Electronics Corporation.

44

February 2, 2023



RENESAS 8V97053L Datasheet

DC Electrical Characteristics
Table 14A. Power Supply DC Characteristics, Vppx = Vppa = 3.3V £ 5%, T, = -40°C to +85°C" 2 3

Symbol |Parameter Test Conditions Minimum Typical Maximum Unit
Vppx Core Supply Voltage 3.135 3.3 3.465 Vv
Vppa Analog Supply Voltage 3.135 3.3 3.465 Vv
lpox? Power Supply Current 95 105 mA

RF_OUT, / nRF_OUTy - Active
RF_OUTg / nRF_OUTg - Muted

5 RF_OUT, / nRF_OUT}, - Active
Ibpa Analog Supply Current RE OUTa /nRE OUTa- Active 80 100 mA
_ B - B~

RF_OUTp / nRF_OUT - Muted

60 75 mA

37 45 mA

RF_OUTg / nRF_OUTg - Muted
lvco VCO Supply Current 60 mA
Power Down Mode 15 20 mA

NOTE 1. Vppx denotes Vppp, V cp, Vbp_sp, Yvco.
NOTE 2. RF Outputs Terminated 50Q £1% to Vppa.
NOTE 3. Output Power set to +2dBm.

NOTE 4. Ippx denotes Ippp + | cp + Ipp_sp * lvco.

NOTE 5. Ippa is dependent on the value of the MO output divider. The numbers indicated for Ipps show the current consumption when using
the output divider MO = 64, for which Ippp is higher than when using any other MO divider value.

Table 14B. Output Divider Incremental Current’

Parameter Test Conditions Minimum Typical Maximum Unit
Divide by 2 8.0 mA
Divide by 4 7.0 mA
Divide by 8 15 mA

Output Divider Supply Current
Divide by 16 1.5 mA
Divide by 32 1.5 mA
Divide by 64 15 mA

NOTE 1. RF Output divider (+MO) has an incremental increase in current as the divider value increases. This specification is the incremental
current change per output divider step. For example, current of divide-by-2 is 8mA more than divide-by-1, current of divide-by-4 is
7mA more than divide-by-2, and so on. The total increase from +1 to +64 is 8mA + 7TmA + 1.5mA + 1.5mA + 1.5mA + 1.5mA = 21mA.
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Table 14C. Typical Current by Power Domain’

Pin Name Pin Number Typical Current Unit
Vocp 6 24 mA
Vyvco 16, 17 15 mA
Voop 28 0.5 mA
Vbb_sp 32 6 mA
Vbopa 10 52 mA

NOTE 1. Operating conditions are:
REF_IN = 25MHz
INT = 100 (integer mode)
RF Divider = +1
RF_OUTp = RF_OUTg = 2.5GHz
RFPOWER =-1dBm
Charge Pump = 0.31mA

Table 14D. LVCMOS DC Characteristics, Vppy = Vppa = 3.3V % 5%, T, = -40°C to 85°C’

Symbol | Parameter Test Conditions Minimum | Typical Maximum Unit

MUTE, CE 1.8 VpDx \Y,
ViH Input High Voltage

SDI, SCLK, nCS 1.5 VpDx \Y
Vi Input Low Voltage -0.3 0.6 \

SDI, MUTE, CE Vppx = 3.465V, V| = 1.8V 5 MA
IH Input High Current

SCLK, nCS Vppx = 3.465V, V| = 1.8V 150 MA

SDI, MUTE, CE Vppx = 3.465V, V| =0V -150 MA
I Input Low Current

SCLK, nCS Vppx = 3.465V, V| = 0V -5 MA
VoH Output High Voltage | MUX_OUT, LD Vppy = 3.465V; loy = -500pA | Vppx - 0.4 \Y,
VoL Output Low Voltage | MUX_OUT, LD Vppx = 3.465V; lg = 500pA 0.4 \Y,

NOTE 1. VDDX denotes VDDD, V_CP, VDD_SD, cho_
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AC Electrical Characteristics
Table 15A. AC Characteristics, Vppy = Vppa = 3.3V £ 5%, T, = -40°C to 85°C’

Symbol |Parameter Test Conditions Minimum Typical Maximum Unit
Ref Doubler Disabled 5 310 MHz
REF_IN | Input Reference Frequency2
Ref Doubler Enabled 5 100 MHz
Vpp Input Sensitivity REF_IN Biased at Vppa/2® 0.7 Vppa \Y
fvco VCO Frequency Fundamental VCO Mode 2200 4400 MHz
fRF_OUT Output Frequency Divider Values: 1, 2, 4, 8, 16, 32, 64 34.375 4400 MHz
Fractional Mode 125 MHz
ferD PFD Frequency
Integer Mode 310 MHz
Kvco VCO Sensitivity 40 MHz/V
. Time from Low to High nCS until
fLock PLL Lock Time at Normal Mode, Low to High LD 200 Hs
- Output Power Variation +1 dB
- RF Output Power Muted, (MO = 1) <-80 dBm
- Min/Max VCO Tuning Voltage 0.5/25 \%

NOTE 1. VDDX denotes VDDD, V_pr VDD_SD, VVCO.
NOTE 2. For REF_IN <10MHz, the slew rate must be >21V/us.
NOTE 3. AC-coupling the reference signal ensures Vppa/2 biasing.
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Table 15B. RF_OUT|a.g; Phase Noise and Jitter Characteristics, Vppx = Vppa = 3.3V £ 5%, Tp = -40°C to 85°c12

Symbol Parameter Test Conditions Minimum Typical Maximum Unit
f=156.25MHz
Integration Range: 12kHz - 20MHz 220 fs
. . f=2.05GHz
tjit(d) RMS Phase Jitter (Random) Integration Range: 12kHz - 20MHz 218 fs
f=1.76GHz
Integration Range: 12kHz - 20MHz 166 fs
oN(100k) 100kHz Offset from Carrier -122.76 dBc/Hz
oN(800k) 800kHz Offset from Carrier -146.18 dBc/Hz
on(1M) RF Output 1MHz Offset from Carrier -147.80 dBc/Hz
Phase Noise Performance
on(BM) @ 745MHz (Open Loop) 5MHz Offset from Carrier -155.36 dBc/Hz
on(10M) 10MHz Offset from Carrier -156.50 dBc/Hz
oN(o) Noise Floor (>30MHz from Carrier) -157.31 dBc/Hz
oN(100k) 100kHz Offset from Carrier -114.07 dBc/Hz
oN(800K) 800kHz Offset from Carrier -136.57 dBc/Hz
on(1M) RF Output 1MHz Offset from Carrier -138.67 dBc/Hz
Phase Noise Performance
on(BM) @ 1.1GHz (Open Loop) 5MHz Offset from Carrier -151.50 dBc/Hz
on(10M) 10MHz Offset from Carrier -154.42 dBc/Hz
oN(o) Noise Floor (>30MHz from Carrier) -155.93 dBc/Hz
oN(100k) 100kHz Offset from Carrier -114.30 dBc/Hz
¢N(800K) 800kHz Offset from Carrier -139.19 dBc/Hz
on(1M) RF Output 1MHz Offset from Carrier -141.38 dBc/Hz
Phase Noise Performance
on(BM) @ 1.65GHz (Open Loop) 5MHz Offset from Carrier -152.70 dBc/Hz
on(10M) 10MHz Offset from Carrier -154.39 dBc/Hz
oN(o) Noise Floor (>30MHz from Carrier) -155.79 dBc/Hz
oN(100k) 100kHz Offset from Carrier -108.48 dBc/Hz
oN(800k) 800kHz Offset from Carrier -131.19 dBc/Hz
on(1M) RF Output 1MHz Offset from Carrier -133.38 dBc/Hz
Phase Noise Performance
on(BM) @ 2.3GHz (Open Loop) 5MHz Offset from Carrier -147.77 dBc/Hz
on(10M) 10MHz Offset from Carrier -152.47 dBc/Hz
oN(o) Noise Floor (>30MHz from Carrier) -155.77 dBc/Hz
oN(100k) 100kHz Offset from Carrier -103.22 dBc/Hz
oN(800k) 800kHz Offset from Carrier -127.59 dBc/Hz
on(TM) RF Output 1MHz Offset from Carrier -129.92 dBc/Hz
Phase Noise Performance
on(BM) @ 3.8GHz (Open Loop) 5MHz Offset from Carrier -145.39 dBc/Hz
on(10M) 10MHz Offset from Carrier -150.27 dBc/Hz
oN(o) Noise Floor (>30MHz from Carrier) -153.72 dBc/Hz
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Table 15B. RF_OUTa.g; Phase Noise and Jitter Characteristics, Vppx = Vppa = 3.3V £ 5%, Tp = -40°C to 85°c1 2

Symbol Parameter Test Conditions Minimum Typical Maximum Unit
oN(100k) 100kHz Offset from Carrier -100.26 dBc/Hz
oN(800k) 800kHz Offset from Carrier -125.80 dBc/Hz
on(1M) RF Output 1MHz Offset from Carrier -128.17 dBc/Hz
Phase Noise Performance
on(5M) @ 4.4GHz (Open Loop) 5MHz Offset from Carrier -143.81 dBc/Hz
on(10M) 10MHz Offset from Carrier -148.47 dBc/Hz
oN() Noise Floor (>~30MHz from Carrier) -153.01 dBc/Hz
i Spurious Signals forp = 50MHz; 74 dBc
Due to PFD Frequency RF_OUTp =2.2GHz
RF Output Phase Noise
oN(100k) Performance @ 745MHz 100kHz Offset from Carrier -106.75 dBc/Hz
(Open Loop)

NOTE 1. VDDX denotes VDDD, V_CP, VDD_SD, cho_
NOTE 2. RF_OUT s g) output power setting = +2dBm.

©2016-2023 Renesas Electronics Corporation. 49 February 2, 2023



RENESAS

8V97053L Datasheet

Phase Noise (Closed-Loop) at 156.25MHz (3.3V)

|#Phase Noise 10.00dB/ Ref -20.00dBc/Hz

20.00p r Carrier 156.249903 MHz _—=0.2587 dBm
it »1: 100 Hz -11B.7964 dBc/HZ
2: |1 kHz -128.5546 dBc/HZ
_30.00 3: 10 kHz -127.9624 dec/Hz
) 4: 100 kHz -130.4279 dBc/Hz
5: 800 kHz -152.2276 dBc/Hz
40.00 6: |1 MHz -154.0887 dBc/Hz
7: | 5 MHz -162.2421 deBc/Hz
8: |10 MHz  -162.8525 dBC/HZ
-50.00 9: 30 MHz  -163.2080 dec/Hz
X: start 12 kHz
stop 20 MHZ
-60.00 Center 10.006 MHz
Span 19.988 MHz
== Noise =
-70.00 Analysis Range X: EBand Marker
Analysis Range Y: Band Marker
Intg Noise: -75.7113 dEc / 19.69 MHz
O IN -80.00 RMS Noise: 231.713 prad
o T 13.2762 mdeg
< RMS Jitter: 236.021 fsec
-90.00 Residual FM: 1.04163 kHz
—
G;.)
-100.0
]
o
(0] -110.0
R
[e]
zZ 120.0
-130.0
2 3 ry
-140.0
-150.0
3
-160.0 o
170.0 7 s 9
180045 Pl % 2 165k =5 147

Offset Frequency (Hz)

Phase Noise (Closed-Loop) at 1.76GHz (3.3V)

r)Phase MNoise 10.00dB/ Ref -20.00dBc/Hz

-20.00 r Carrier 1.759999920 GHz _—70.8836 dBm
S F >1: 100 Hz -99,3334 dBc/Hz
2: 1 kHz -107.0590 dBc/Hz
_30.00 3: 10 kHz -107.8104  dBc/Hz
: 4: 100 kHz -111.5220 deBc/Hz
5: 800 kHz -136.3518 dBc/Hz
40.00 6: 1 MHz -138.8723 dBc/Hz
7: 5 MHz -151.6307  dec/Hz
8: 10 MHz -153.6589 dBc/Hz
-50.00 9: 30 MHz  -153.4933 dBc/Hz
X: start 12 kHz
Stop 20 MHzZ
-60.00 Center 10.006 MHZ
span | 19. 988 MHz
== Noise =—
-70.00 Analysis Range X: Band Marker
SIIN Analysis Range Y: Band Marker
m T Intg Noise: -57.5907 deBc / 19.69 MHZ
© -80.00 RM5 Noise: 1.8663 mrad
106.931 mdeg
[ RMS Jitter: 168.767 fsec
G;) -90.00 residual FM: 1.50375 kHz
o
o -100.0
3
o) -110.0 5
z i i
-120.0
-130.0
-140.0
5
]
-150.0
4 Y
-160.0 8 9
170.0
180-0 4 40 & ok 168K =N 15
Offset Frequency (Hz)
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Phase Noise (Closed-Loop) at 2.05GHz (3.3V)

I»Phase Noise 10.00dB/ Ref -20.00dBcfHz
20.00 r Carrier 2.049999895 GHz _—10.18§2 dBm
. >1: | 100 Hz -97.8554 dBC/Hz
2: |1 khz -105.7505 dBc/Hz
-30.00 3: 10 kHz -104.8791 dBc/Hz
: 4: 100 kHz -10B.7159 dec/Hz
5:  BOO kHz -130.7859 dBc/Hz
40.00 6: 1 MHz -133.2719 dBc/Hz
7: | 5 MHz -147.3839 deBc/Hz
8: |10 MHzZ -150.6429 dec/Hz
-50.00 9: | 30 MHZz  -152.1775 dBC/HZ
X: start 12 kHz
Stop 20 MHz
-60.00 Center 10.006 MHz
span 19.988 MHz
—— Noise —
-70.00 Analysis Range X: Band Marker
Analysis Range Y: Band marker
Intg| Noise: -54.0526 dBc / 19.69 MHZ
O (N -80.00 RMS Noise: 2.8047 mrad
o T 160. 697 mdeg
© RMS Jitter: 217.747 fsec
-90.00 residual FM: 2.06758 kHz
—
[
2 -100.0
(o]
o
) -110.0
@ i
[e]
zZ -120.0
-130.0
-140.0
-150.0
-160.0
170.0
[180.0,4g el fa 2% 165k ] ]

Offset Frequency (Hz)

Phase Noise (Open-Loop) at 745MHz (3.3V)

'}Phase Noise 10.00dB/ Ref -20.00dBc/Hz
_20.00 r Carrier 732.577686 MHa 1.6331 dBm
hd 1: |1 kHz 165.9970 dEc/Hz
2: |1 kHz -65.9970 dBC/HZ
-30.00 3: 10 kHz +~93. 8952 |dBc/HZ
) 4: 100 kHz| -122.7592 dBc/HzZ
5: B00 kHz -146.1791 dBc/HzZ
_40.00 6: 1 MHZ -147. 8039 dBC/HZ
7: |5 MHz +155. 5281 dBc/Hz
8: |10 MHz | -156.5147 dBc/HzZ
-50.00 »0: |30 MHZz  -156.5674 dBc/HZ
-60.00
-70.00
8 Iy i
© T -80.00
o}
-90.00
2
(o)
o -100.0 3
[0
(2]
) -110.0
zZ
-120.0
-130.0 1
-140.0
-150.0
3
6 LY
.
-160.0 18
-170.0
-180.0,45 £ 5 1é5k S5 125 & 100M

Offset Frequency (Hz)
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Phase Noise Performance (Open-Loop) at 1.1GHz (3.3V)

|»Phase Noise 10.00dBf Ref -20.00dBc/Hz
r

_20.00 Carrier 1.094562257+GHz 1.1568 dBm
. 1: 1 kHz -56.2075 dBC/HZ
2: 1 kHz +56.2075 dBCc/Hz
_30.00 3:| 10 kHz -86.4702 dBC/HZ
: 4:| 100 kHz -114.0653 dBCc/HZ
5: 800 kHz -136.5682 dBc/Hz
40.00 6: 1/ MHzZ -138.6708 dBc/Hz
7:| 5|/MHZ -151. 5007 dBC/HZ
8:| 10 MHz -154.4157 dBC/HZ
-50.00 =09: 30 MHz  -155.9278 dBc/Hz
-60.00 4
-70.00
&3 -80.00
N
m
S T
-90.00
—
=
-100.0
o
o
] -110.0
R
o
=z -120.0
130.0
-140.0
-150.0
-160.0
170.0
180.0 45 #x 185k £ 4% & 100M
Offset Frequency (Hz)
.
Phase Noise Performance (Open-Loop) at 1.65GHz (3.3V)
'}Phase Noise 10.00dBf Ref -20.00dBc/Hz
20.00p r Carrier 1.620159550 GHa 0.3439 dBm
kg 1: (1 kHz 155. 6877 dEc/Hz
2: |1 kHz -55.6877 dBC/HZ
30,00 3: 10 kHz -84.5667 dBc/Hz
’ 4: (100 kHz -114.3017 dec/Hz
5: B00 kHz -139.1911 dBc/HZ
40.00 6: |1 MHz -141.3833 dBc/Hz
7: |5 MHz -152.7011 dec/Hz
8: 10 MHz -154.3715 dec/Hz
-50.00 >0: 30 MHz  -154.9540 dBc/Hz
60.00 5
-70.00
(&)
N -80.00
m
- T
o -90.00 3
()
% -100.0
o
(0]
» -110.0
o
z -120.0 4
130.0
140.0
5
150.0 $ 9
Al
160.0 T8
170.0
-180.0, g = G 185K S ] = 100M

Offset Frequency (Hz)
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Phase Noise Performance (Open-Loop) at 2.3GHz (3.3V)

r}Phase Noise 10.00dB/ Ref -20.00dBc/Hz
_20.00 p r Carrier 2.247076G85 GHy _ -0.0097 dBm
i 1: 1 kHz 149.2632 dec/Hz
2: |1 kHz -49,2632 dBc/Hz
30.00 3: 10 kHz ~81.2287 dBc/HzZ
) 4: 100 kHz -108.4804 dBc/HZ
5: 800 kHz -131.1855 dBc/Hz
~40.00 B: |1 MHZ -133.3838 dBc/Hz
7: |5 MHz -147.7744 dBc/Hz
8: |10 MHz -152.4703 dBc/Hz
-50.00 =0: 30 MHz  -155.7664 dBc/Hz
b3
-60.00
-70.00
] -80.00
N
m
S T
-00.00
—
s
-100.0
o
o
] -110.0
R
o
=z -120.0
130.0
140.0
150.0
160.0
170.0
-180.0,45 2 oy 1€5k ] 149 & 100M

Offset Frequency (Hz)

Phase Noise Performance (Open-Loop) at 3.8GHz (3.3V)

r)Phase Noise 10.00dBf Ref -20.00dBc/Hz
20.00 r Carrier 3.752548865 GHy 0.1540 dBm
. 1: 1 kHz ~44.9035 |dEc/Hz
2: 1 knz -44.9035 dBc/Hz
-30.00 3: 10 kHz -74.3693 dBC/HZ
: 4: 100 kHz -103.2217 dBc/Hz
5: 800 kHz |-127.5894 dBC/Hz
4000 6: 1 MHZ -129.06246 dBc/Hz
7: 5 MHZ -145.3911 dBc/Hz
8: 10 MHzZ -150. 2720 dBc/Hz
-50.00 3 >8: 30 MHz  -153.7195 dBC/HZ
-60.00
1N 70.00
QT
© -80.00
5}
; -00.00
o
o -100.0
[O]
R
(e} -110.0
P4
-120.0
-130.0
-140.0
-150.0
-160.0
170.0
-180.0,0g & oy 145K =y 145 & 100M

Offset Frequency (Hz)
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Phase Noise Performance (Open-Loop) at 4.4GHz (3.3V)

pPhase Noise 10.00dBf Ref -20.00dBc/Hz
20.00b r Carrier 4.319484358 GHy _ —4.7043 dBm
b ™ 1: [1 kHz LA0. 4448 [dBc/HZ
2: 1 kHz -40.4448 deBc/HzZ
_30.00 3: 10 kHz -72.0429 dBc/HZ
: 4: 100 kHz |-100.2572 dBc/HZ
5: 800 kHz |-125.8011 dBC/HzZ
-40.00 6: |1 MHZ ~128.1673 /dBC/HZ
7: 5 MHz ~142. 8122 dec/Hz
8: 10 MHz ~148.4645 dBc/Hz
-50.00 >0: 30 MHz  -153.0135 dec/Hz
60.00
o 70.00
@
© -80.00
—
)
2 -00.00
)
o
© -100.0
R
)
Z -110.0
-120.0
130.0
140.0
-150.0
-160.0
-170.0
-180.04 43 ok 168Kk =N ] a 1o0M
Offset Frequency (Hz)
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Applications Information

Loop Filter Calculations

2"d Order Loop Filter

This section helps design a 2" order loop filter for the 8V97053L. A general 2" order loop filter is shown in Figure 11, Typical 279 Order Loop
Filter. Step-by-step calculations to determine Rz, Cz and Cp values for a desired loop bandwidth are described below. Required parameters
are provided. A spreadsheet for calculating the loop filter values is also available.

Ry ——

G

Figure 11. Typical 2 Order Loop Filter
1. Determine desired loop bandwidth fc.
2. Calculate Rz:

2¥ g *fc* N
Iep* Kveo
Where,

Rz =

Icp is charge pump current. Icp is programmable from 310pA to 5mA.

N is effective feedback divider. N must be programmed into the following value.

_ Fvco
Fpd

Fyco is VCO frequency.
VCO frequency range: 2200MHz to 4400MHz

Fpd is phase detector input frequency.

F _re
Fpd =——— S
Py
F_ref is reference clock (REF_IN) input frequency.
Pv is overall pre-divider setting.

Kvco is VCO gain. Kvco = 40MHz/V
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3. Calculate Cz:

. *
2% * fo* Rz

Where,

Cz =

o, = fc/ fz, user can determine an o number.

o > 6 is recommended.

fz is frequency at zero.

4. Calculate Cp:

_ Cz
a*p

Where,

Cp

B = fp/fc, user can determine f number.

B >4 is recommended.

fp is frequency at pole.

5. Verify Phase Margin (PM)

bh—1
PM = arctan ( _)
2x+/b

Where,

b=1+§i

Cp

The phase margin (PM) should be greater than 50°.

A spreadsheet for calculating the loop filter component values is available at www.IDT.com. To use the spreadsheet, the user simply enters the

following parameters:

fc, F_ref, Py, lcp, Fyco, o and .

The spreadsheet will provide the component values, Rz, Cz and Cp as the result. The spreadsheet also calculates the maximum phase margin

for verification.
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3" Order Loop Filter
This section helps design a 3" order loop filter for the 8V97053L. A general 3" order loop filter is shown in Figure 12, Typical 3rd Order Loop Filter.

Rp2
Rz

Cz

-
7

Figure 12. Typical 3" Order Loop Filter

The Rz, Cz and Cp can be calculated as 2" order loop filter.
The following equation help determine the 3 order loop filter Rp2 and Cp2.

Pick an Rp2 value. Rp2 ~ 1.5xRz is suggested.

R-+C
Cm:u
Rpyxy

Where,

v is ratio between the 15! pole frequency and the 2nd pole frequency. y > 4 is recommended.

Recommendations for Unused Input and Output Pins

Inputs:

LVCMOS Control Pins

All control pins have internal pullup and pulldown resistors; additional resistance is not required but can be added for additional protection. A
1kQ resistor can be used.

Outputs:

Output Pins
For any unused output, it can be left floating and disabled.
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Schematic Example
Figure 13A and Figure 13B show general application schematic examples for the 8V97053L.

For power rails, bypass capacitors must be provided to all power supply pins. Suggest at least one bypass capacitor per power pin. Value can
be ranged from 0.01uF or 0.1uF. Mix values of bypass capacitor can help filtering wider range of power supply noise.

The 8V97053L input is high impedance. The input termination depends on the driver type termination requirements. In these examples, the
8V97053L REF_IN input is terminated with a matched load termination. For transmission line with characteristic impedance Zo = 50Q, the
termination resistor R8 is 50Q. The input is self biased to proper DC offset after the AC coupling.

The loop filter values can be calculated to meet the loop bandwidth requirement. Please refer to the section, "Loop Filter Calculations" for
detailed calculations. For fast lock mode, the loop filter can be configured as Fast Lock Loop Filter Option 1 or Fast Lock Loop Filter Option 2
shown in Figure 13A.

Fast Lock Loop Filter Option 1 is Parallel Resistor Configuration. For normal operating mode, only R5 is active and R5 = Rs, where Rs is the
resistor value for normal operating mode loop bandwidth. In fast lock mode, the combination of R4 in parallel with R5 is active. For example,
in normal operation mode, if the charge pump current is set at 0000 (ICP = 310uA), then, in fast lock mode, the loop bandwidth is set larger by
increasing the charge pump current to ICP~5mA (ICP setting = 1111 or 16 times the normal charge pump current). The combination of the R4
and R5 in parallel is 1/4 * Rs.

Fast Lock Loop Filter Option 2 is Series Resistor Configuration.

For normal operating mode, both R6 and R7 are active and

R6 + R7 = Rs. For fast lock mode, only R6 is active. For example, in normal operation mode, if the charge pump current is set at 0000 (ICP =
310uA), then, in fast lock mode, the loop bandwidth is set larger by increasing the charge pump current to ICP~5mA (ICP setting = 1111 or 16
times the normal charge pump current).

The sum of R6 and R7 equals to Rs, i.e. R6 + R7 = Rs.

R6 = 1/4 * Rs and R7 = 3/4 * Rs.

The 8V97053L output pull-up loading can be resistors or inductors. The pull up resistor value is typically 50Q. Resistor pull up loading covers
wide range of output frequencies. For inductor pull up loading, the inductor value is frequency dependent. One inductor value cannot cover all
the output frequency range. This example shows the L = 3.9nH that is suitable for approximately 2GHz operating frequency. The output can
also drive single ended LO input. Figure 13B shows an example of the 8V97053L output driving single ended LO input of the mixer through an
LC balun. The LC balun component values are frequency dependent. These values can be adjusted to optimize the performance. Single ended
LO receiver input also can tap to one side of the differential driver using resistor loading or inductor loading. For single ended LO input, both
sides of the differential driver still need to be loaded with pull up. The output power level can also be adjusted further through programming.
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RENESAS
w
4
2
> _.-~""t Inductor Loading
" c1 c2
c3 cé VDD
c4 cs 10u 0.1u
0.1u 1u ‘_,/
0.1u 10u 1 1 e
:E R1 i ) V_vco Resistor Loading L2 L1
= 4.7k 3.9n 3.9n
= TP~
- NN NN - =~ VDD nREF_OUTA
LZ582238 REF_OUTA
Xox>>om>>
> ES DS
voD 5575
25 5 5 16 & &
cs LD VWCO |15 vbb %0 50
n =77 MUTE nRF_OUTB [—17—0J Zdif=100
78| GNDD RF_OUTB 13— nREF_OUTA c9  1n RF Mixer
|| 79| VDDD nRF_OUTA [7 REE OUTA | Zo =
| 30| REF_IN RF_OUTA |17 = I ’
MUX_OUT GNDA_VCO [1p
RS 37-{ GND_SD VDDA |-g
50 VDD_SD GNDA
— c10
= 33 E PAD 56 B in Z
i= <, 558 ge===)
= 28262558 LO input
u1 FI I. oo - bo
VDD
SPI Compatible Serial Bus j CP OUT VTUNE
a = 1
2] c11 R3
w
—c12 —c13
) ) ) Loop Filter R5
All power supply pins require Bypass capacitors without Fast Lock
_L_
------ Fast Lock Loop Filter Options 2
i i R3
Fast Lock Loop Filter Options 1 CP OUT X VTUNE
R3 c11
CP_oUT VTUNE
1
c1 R6
R4
FLSW
N N FLSW
—c12 ——c13
R5
—c12 —c13
R7
_L_
- _L_

Figure 13A.

An 8V97053L General Application Schematic Example
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VTUNE

Resistor Loading
VDD

R2
50

nREF_OUTA

R1
50

Inductor Loading
VDD

L2
3.9n

3.9n

10u T 0.1u c9 nREF_OUTA
010" 1u REF_OUTA I co
0.1 10u 1 | ] REF_OUTA I
= = I
= R1 V_vco
= 4.7k
= IRRNRRPRE
2 S VoD
LE59w299 RF to IF Dual Down
€3eS5552 converter Mixer
= => 1>
VDD 5738
” : 2 " L2 L1 — RFin_A IFout Al—
c7 cs O—% LD VVCO 15 VDD
n n 27| MUTE REOQUIBIMTa— T c9 IDT F1100
= e o e Lo
29 n — V4
I I I I 30 REF_IN RF_OUTA |1 I I I I— ’ IDT F1102
REIN MUX_OUT GNDA_VCO 7] cia IDT F1150
R8 37| GND_SD VDDA |g
0 VDD_SD GNDA 1 3 DT F1152
— o =
= 33 |E PAD 36, IDT F1160
1 X_ o 2890
= 88265558 c1s = IDT F1178
ut = ANgS L ,
= — RFin_B IFout Bf——
V_D|_D
R3
VTUNE
SPI Compatible Serial Bus L
R4 T
Optional . i
All power supply pins require Bypass capacitors s T —Cm
_L_

Figure 13B. Schematic Example for Driving Single Ended Mixer
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Power Considerations

The 8V97053L device was designed and characterized to operate within the ambient industrial temperature range of -40°C to +85°C. The
ambient temperature represents the temperature around the device, not the junction temperature. When using the device in extreme cases,
such as maximum operating frequency and high ambient temperature, external air flow may be required in order to ensure a safe and reliable
junction temperature. Extreme care must be taken to avoid exceeding 125°C junction temperature. The power calculation example below was
generated using a typical configuration. For many applications, the power consumption can vary depending on configuration. Please contact
IDT technical support for any concerns on calculating the power dissipation for your own specific configuration.

Example 1: VCO Frequency Range = 1991MHz to 2846MHz
1. Power Dissipation.

The total power dissipation for the 8V97053L is the sum of the core power plus the power dissipation in the output driver.
The following is the power dissipation for Vpp = 3.465V, which gives worse case results.

* Power (core)uax = Vpp max * (Ipba+ lvco * Icp + Ibp_sp *+ Ibop)vax = Vop_max * (Iopa * Ibbx)max =
3.465V * (100mA + 105) = 710.33mW

Total Power (with two outputs active at 2dBm output power level) = 710.33mW

2. Junction Temperature.

Junction temperature, Tj, is the temperature at the junction of the bond wire and bond pad, and directly affects the reliability of the device. The
maximum recommended junction temperature is 125°C. Limiting the internal transistor junction temperature, Tj, to 125°C ensures that the bond
wire and bond pad temperature remains below 125°C.

The equation for Tj is as follows: Tj = 05 * Pd_total + Tp

Tj = Junction Temperature

6, = Junction-to-Ambient Thermal Resistance

Pd_total = Total Device Power Dissipation (example calculation is in section 1 above)

T = Ambient Temperature

In order to calculate junction temperature, the appropriate junction-to-ambient thermal resistance 6, must be used. Assuming no air flow and
a multi-layer board, the appropriate value is 34.34°C/W per Table 16 below.

Therefore, Tj for an ambient temperature of 85°C with all outputs active is:
85°C + 0.710W * 34.34°C/W = 109.39°C. This is well below the limit of 125°C.

This calculation is only an example. Tj will obviously vary depending on the number of loaded outputs, supply voltage, air flow and the type of
board (multi-layer).

Table 16. Thermal Resistance 0, for 32 Lead VFQFN, Forced Convection
6, by Velocity

Meters per Second 0 1 2
Multi-Layer PCB, JEDEC Standard Test Boards 34.34°C/W 30.7°C/W 29.12°C/W
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Example 2: VCO Frequency Range = 2590MHz to 3624MHz
1. Power Dissipation.

The total power dissipation for the 8V97053L is the sum of the core power plus the power dissipation in the output driver.
The following is the power dissipation for Vpp = 3.465V, which gives worse case results.

*  Power (core)yax = Vpp max * (Ipba+ lvco * Icp + Ibp_sp *+ Ibop)vax = Vop_max * (Ippba * lbox)max =
3.465V * (90mA + 95mA) = 640mW

Total Power (with two outputs active at 2dBm output power level) = 640mW

2. Junction Temperature.

Junction temperature, Tj, is the temperature at the junction of the bond wire and bond pad, and directly affects the reliability of the device. The
maximum recommended junction temperature is 125°C. Limiting the internal transistor junction temperature, Tj, to 125°C ensures that the bond
wire and bond pad temperature remains below 125°C.

The equation for Tj is as follows: Tj = 05 * Pd_total + Tp

Tj = Junction Temperature

6,4 = Junction-to-Ambient Thermal Resistance

Pd_total = Total Device Power Dissipation (example calculation is in section 1 above)

T = Ambient Temperature

In order to calculate junction temperature, the appropriate junction-to-ambient thermal resistance 6, must be used. Assuming no air flow and
a multi-layer board, the appropriate value is 34.34°C/W per Table 16.

Therefore, Tj for an ambient temperature of 85°C with all outputs active is:
85°C + 0.640W * 34.34°C/W = 107°C. This is below the limit of 125°C.

This calculation is only an example. Tj will obviously vary depending on the number of loaded outputs, supply voltage, air flow and the type of
board (multi-layer).
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Reliability Information
Table 17A. 6,, vs. Air Flow Table for a 32 lead VFQFN

0, vs. Air Flow

Meters per Second 0

1

2

Multi-Layer PCB, JEDEC Standard Test Boards 34.34°C/W

30.7°C/W

29.12°C/W

Table 17B. 0 5 vs. Air Flow Table for a 32 lead VFQFN
6,g vs. Air Flow

Meters per Second 0
Multi-Layer PCB, JEDEC Standard Test Boards 0.472°C/W

NOTE: 6,g is independent of airflow.

Transistor Count
The 8V97053L transistor count is: 404,777

Package Outline Drawings

The package outline drawings are appended at the end of this document and are accessible from the link below. The package information is

the most current data available.

www.renesas.com/us/en/document/psc/package-outline-drawing-package-code-nlg32p1-32-vfqfpn-50-x-50-x-09-mm-body-05-mm-pitch

Ordering Information

Table 18. Ordering Information

Part/Order Number Marking Package Shipping Packaging Temperature
8V97053LNLGI IDT8V97053LNLGI 32-lead VFQFN, Lead Free Tray -40°C to +85°C
8V97053LNLGI8 IDT8V97053LNLGI 32-lead VFQFN, Lead Free Tape & Reel -40°C to +85°C
8V97053LNLGI/W IDT8V97053LNLGI 32-lead VFQFN, Lead Free Tape & Reel -40°C to +85°C
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Table 19. Pin 1 Orientation in Tape and Reel Packaging

Part Number Suffix

Pin 1 Orientation

lllustration

NLGI8

Quadrant 1 (EIA-481-C)

CARRIER TAPE TOPSIDE

Correct Pin 1 ORIENTATION
(Round S;}ocke{ Holes)

o B E

— ) ) ) =)
USER DIRECTION OF FEED

NLGI/W

Quadrant 2 (EIA-481-D)

CARRIER TAPE TOPSIDE
(Round Sp})cket Holes)

O\OOQOOOOOO’OO
i =

Correct Pin 1 ORIENTATION

00000
0

— ) —) — —
USER DIRECTION OF FEED

Revision History

Revision Date

Description of Change

February 2, 2023

Updated POD link in Package Outline Drawings.

August 9, 2018

* Updated Integrated Low Noise VCO

* Changed incorrect measurement unit nF to nH in Output Matching and Schematic Example

* Updated the Package Outline Drawings; however, no mechanical changes

August 18, 2016

Initial release.
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