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4 Device Comparison

% 4-1. LVPECL Output Jitter Over Different Integration Bandwidths

OUTPUT FREQUENCY (MHz) INTEGRATION BANDWIDTH TYPICAL JITTER (ps, rms)
<100 12 kHz - 5 MHz 0.15
1kHz - 5 MHz
>
100 12 kHz - 20 MHz 01
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5 Pin Configuration and Functions
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& 5-1. RHS Package 48-Pin WQFN Top View

% 5-1. Pin Functions

NO. NAME TYPE ‘ DESCRIPTION

POWER
Die Attach Pad.

o DAP Ground The DAP is an electrical connection and provides a thermal dissipation path. For proper electrical
and thermal performance of the device, a 6x6 via pattern (0.3-mm holes) is recommended to
connect the DAP to PCB ground layers. Refer to Layout Guidelines.

4 VDD_DIG Analog |3.3-V Power Supply for Digital Control and STATUS outputs.

5 VDD_IN Analog |3.3-V Power Supply for Input Block.

18 vVDDO_01 Analog |1.8-V, 2.5-V, 3.3-V Power Supply for OUT0/OUT1 channel.

19 VDDO_23 Analog |1.8-V, 2.5-V, 3.3-V Power Supply for OUT2/OUT3 channel.

27 VDD_PLL2 Analog |3.3-V Power Supply for PLL2.

36 VDD_PLL1 Analog |3.3-V Power Supply for PLL1.

37 VDDO _4 Analog |1.8-V, 2.5-V, 3.3-V Power Supply for OUT4 channel.

40 VDDO_5 Analog |1.8-V, 2.5-V, 3.3-V Power Supply for OUT5 channel.

43 VDDO_6 Analog |1.8-V, 2.5-V, 3.3-V Power Supply for OUT6 channel.

46 VDDO_7 Analog |1.8-V, 2.5-V, 3.3-V Power Supply for OUT7 channel.

INPUT BLOCK

6 PRIREF_P Primary reference clock.

PRIREF N Universal |Accepts a differential or single-ended input. Input pins have internal AC-coupling capacitors and

7 - biasing. For LVCMOS input, the non-driven input pin must be pulled down to ground.

8 REFSEL LVCMOS Manual referencg input selection for PLL1 and PLL2 (3-state).

Weak pullup resistor.

Copyright © 2024 Texas Instruments Incorporated
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NO. NAME TYPE DESCRIPTION
9 HW_SW_CTRL| LVCMOS Selection for Hard Pin Mode (ROM), Soft Pin Mode (EEPROM), or Register Default Mode.

Weak pullup resistor.

10 SECREF_P Secondary reference clock.

SECREF N Accepts a differential or single-ended input or Crystal input. Input pins have internal AC-coupling
- Universal capacitors and biasing. For LVCMOS input, external input termination is required to attenuate the

11 swing to less than 2.6 V, and the non-driven input pin must be pulled down to ground.

For crystal input, the AT cut fundamental crystal must be used as per defined spec and the

pullable crystal must be used for fine margining.

SYNTHESIZER BLOCK

3 CAP_DIG Analog |External Bypass Capacitor for digital blocks. Attach a 10 uF to GND.

28 CAP_PLL2 Analog |External Bypass Capacitor for PLL2. Attach a 10 pF to GND.

29 LF2 Analog |External Loop Filter for PLL2.

34 LF1 Analog |External Loop Filter for PLL1.

35 CAP_PLL1 Analog |External Bypass Capacitor for PLL1. Attach a 10 yF to GND.

OUTPUT BLOCK

14 OUTO0_P Differential/LVCMOS Output Pair 0. Programmable driver with differential or 2x 1.8-V LVCMOS
Universal outputs

15 OUTO_N )

17 OUT1_P Differential/LVCMOS Output Pair 1. Programmable driver with differential or 2x 1.8-V LVCMOS
Universal outputs

16 OUT1_N )

20 OouT2_P Differential/LVCMOS Output Pair 2. Programmable driver with differential or 2x 1.8-V LVCMOS
Universal outputs

21 OUT2_N ’

23 OUT3_P ) Differential/LVCMOS Output Pair 3. Programmable driver with differential or 2x 1.8-V LVCMOS
Universal outputs

22 OUT3_N ’

39 OuUT4_P ) Differential/LVCMOS Output Pair 4. Programmable driver with differential or 2x 1.8-V LVCMOS
Universal outputs

38 OUT4_N )

42 OuUT5_P . Differential/LVCMOS Output Pair 5. Programmable driver with differential or 2x 1.8-V LVCMOS
Universal outputs

41 OUT5_N )

45 ouT6_P ) Differential/LVCMOS Output Pair 6. Programmable driver with differential or 2x 1.8-V LVCMOS
Universal outputs

44 OUT6_N ’

48 OuUT7_P ) Differential/LVCMOS Output Pair 7. Programmable driver with differential or 2x 1.8-V LVCMOS

27 oUT N Universal outputs.

DIGITAL CONTROL / INTERFACES(")

Status Output 0 (open-drain, requires external pullup) or 3.3-V LVCMOS output from synth (push-

! STATUSO Universal pull). Status signal selection and output polarity are programmable.

z STATUST | Unersal e e e 0% 2041 Tom oy s
12 GPIO0 LVCMOS |Multifunction Inputs (2-state).

13 PDN LVCMOS |Device Power-down (active low). Weak pullup resistor.

33 GPIO5 Universal |Multifunction Input (2-state) or Analog input for frequency margin.

24 GPIO1 LVCMOS | Multifunction Input (3-state or 2-state).

z Son | Lucwos |1 SeralDas betons) oned ) St °" 1o Pl resilor 0 VDD, G
26 SCL LVCMOS |I2C Serial Clock (bidirectional, open-drain). Requires an external pullup resistor to VDD_DIG.
30 GPI02 LVCMOS |Multifunction Input (3-state or 2-state).

31 GPIO3 LVCMOS | Multifunction Input (3-state or 2-state).

32 GPIO4 LVCMOS |Multifunction Input (2-state).

(1) Refer to Device Configuration Control for details on the digital control and interfaces.
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6 Specifications
6.1 Absolute Maximum Ratings

over operating free-air temperature range (unless otherwise noted)(")

MIN MAX UNIT
Supply voltage for Input, Synthesizer, Control, and Output Blocks, VDD_IN, VDD_PLL1, VDD_PLL2, ~03 36 v
VDD_DIG, VDDO_x
Input voltage for clock and logic inputs, V|y -0.3 Vpp +0.3 \%
Output voltage for clock and logic outputs, Vout -03 Vpp + 0.3 \Y
Junction temperature, T 150 °C
Storage temperature, Tsig - 65 150 °C

(1)  Operation outside the Absolute Maximum Ratings may cause permanent device damage. Absolute Maximum Ratings do not imply
functional operation of the device at these or any other conditions beyond those listed under Recommended Operating Conditions. If
used outside the Recommended Operating Conditions but within the Absolute Maximum Ratings, the device may not be fully
functional, and this may affect device reliability, functionality, performance, and shorten the device lifetime.

6.2 ESD Ratings

VALUE UNIT
o Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001(") +2000
V(Esp) Electrostatic discharge - \%
Charged-device model (CDM), per ANSI/ESDA/JEDEC JS-0022) +500
(1) JEDEC document JEP155 states that 500 V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250 V CDM allows safe manufacturing with a standard ESD control process.
6.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)
MIN NOM MAX| UNIT
VDD_IN,
VDD_PLL1,
VDD_PLL2. Supply Voltage for Input, Analog, Control Blocks 3.135 3.3 3.465 \%
VDD_DIG
1.7 1.8 3.465
VDDO_x Supply Voltage for Output Drivers (Differential, LVCMOS).(") 1.7 25 3.465 \
1.7 3.3 3.465
Ta Ambient Temperature -40 25 85 °C
T, Junction Temperature 125 °C
dvDD/dt Maximum VDD Power-Up Ramp 0.1 100 ms
WR EEPROM number of writes 100
(1) The 3 different NOM values are the 3 typical test voltages throughout the data sheet.
6.4 Thermal Information
LMK03328 (2 () (4)
RHS (WQFN)
THERMAL METRIC() UNIT
48 PINS
Airflow (LFM) 0 Airflow (LFM) 200 Airflow (LFM) 400
Rogya  Junction-to-ambient thermal resistance 26.47 16.4 14.62 °C/W
Ro Junction-to-case (top) thermal resistance 16.57 n/a n/a °C/W
JC(top)
Royg  Junction-to-board thermal resistance 6.84 n/a n/a °C/W
¥y Junction-to-top characterization parameter 0.23 0.31 0.47 °C/W
LT Junction-to-board characterization parameter 4.02 3.86 3.84 °C/W
Copyright © 2024 Texas Instruments Incorporated TR 15 5
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LMK03328 @ (3) (4)
RHS (WQFN)
THERMAL METRIC(") UNIT
48 PINS
Airflow (LFM) 0 Airflow (LFM) 200 Airflow (LFM) 400
Ro Junction-to-case (bottom) thermal resistance 1.06 n/a n/a °C/W
JC(bot)

(1)  For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application
note.

(2) The package thermal resistance is calculated on a 4-layer JEDEC board.

(3) Package DAP connected to PCB GND plane with 16 thermal vias (0.3-mm diameter).

(4) ¥ JB (junction to board) is used when the main heat flow is from the junction to the GND pad. See Layout for more information on
providing good system reliability and quality.

6.5 Thermal Information

LMKO03328
THERMAL METRIC() CONDITION RHS (WQFN) UNIT
48 PINS
R Junction-to-ambient thermal 10-layer 200 mm x 250 mm board, 36 thermal vias, 10 c/W
9JA" resistance Airflow = 0 LFM
" Junction-to-board characterization |10-layer 200 mm x 250 mm board, 36 thermal vias, 28 ‘Cc/W
JB parameter Airflow = 0 LFM :

(1)  For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application
report (SPRA953).

6.6 Electrical Characteristics - Power Supply

VDD_IN/VDD_PLL1/VDD_PLL2/VDD_DIG = 3.3V + 5%, VDDO_x = 1.8V + 5%, 2.5V + 5%, 3.3V + 5%, Ta = - 40°C to
85°c™ (2)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Primary input (differential or single-ended) - active 10
Secondary input (differential or single-ended) - 10
active
oD Core Current Consumption, Secondary input (XO) - active 11 A

per block PLL doubler - active 4
PLL1 block - active 110
PLL2 block - active 110
Control block 88
Output Channel (Mux and Divider only) - active 50
AC-LVDS driver (one pair) 10
AC-coupled to 100 Q differential
AC-LVPECL driver (one pair), AC-coupled to 100-

. . 18
Q differential
: AC-CML driver (one pair), AC-coupled to 100- Q
Output Current Consumption, | - 16
IDDO per black differential mA
HCSL driver (one pair) 25
50 Q to GND
1.8-V LVCMOS driver (two outputs), 100 MHz, 5- 10
2
pF load
3.3-V LVCMOS driver on STATUSO, STATUST, 21
100 MHz, 5-pF load®
6 R 15 Copyright © 2024 Texas Instruments Incorporated
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VDD_IN/VDD_PLL1/VDD_PLL2/VDD_DIG=3.3V +5%,VDDO x=1.8V +5%,2.5V +5%,3.3V 5%, Tpo= -40°Cto
85°Cc(1) (2)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
IDD-IN HW_SW_CTRL =0V, GPIO[5:4] = float, GPIO[3:2] 61 78 mA
IDD-PLL1 =09V 144 168 mA
Inputs:
IDD-PLL2 - PRI input enabled, set to LVDS mode 110 130 mA
IDD-DIG - SEC input enabled, set to crystal mode 41 60 mA
- Input MUX set to auto select
IDDO_01 - Reference clock is 25 MHz 92 108 mA
IDDO 23 - R dividers set to 1 92 108 mA
= PLL1:
|DDO_4 - Mdivider = 1 60 75 mA
IDDO 5 - Doubler enabled 60 75 mA
— - lecp=6.4mA
IDDO_6 - Loop bandwidth = 400 kHz 60 75| mA
- VCO Frequency = 5.1 GHz
- Feedback divider = 102
- Post divider = 8
Current consumption, per PLL2:
supply pin - Mdivider =1
- Doubler enabled
- lecp=6.4mA
- Loop bandwidth = 400 kHz
- VCO Frequency = 5 GHz
- Feedback divider = 100
IDDO_7 - Post divider = 8 60 75 mA
Outputs:
- OUTI[0-1] = 312.5-MHz LVPECL
- OUT[2-3] = 156.25-MHz LVPECL
- OUT[4-5] = 212.5-MHz LVPECL
- OUTI[6-7] = 106.25-MHz LVPECL
- STATUSH1: Loss of lock PLL1
- STATUSO: Loss of lock PLL2
Power Supplies:
- VDD_IN, VDD_PLLx, VDD_DIG =3.3V
- VDDO _xx=3.3V
IDD-PD Total Device, LMK03328 Power Down (PDN = 0) 30 50 mA

(1) Refer to Parameter Measurement Information for relevant test conditions.
(2) ProtaL = Ppc + Pac , where: Ppc = 3.4 mA typical, Pac = C x V2 x fout

Copyright © 2024 Texas Instruments Incorporated PR PR 7
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6.7 Pullable Crystal Characteristics (SECREF_P, SECREF_N)
VDD_IN/VDD_PLL1/VDD_PLL2/VDD_DIG =3.3V + 5%, VDDO_x = 1.8V + 5%, 2.5V + 5%, 3.3V + 5%, To = - 40°C to

85°C
PARAMETER (1) (2) ®) (4) TEST CONDITIONS TYP MAX| UNIT
fxraL Crystal Frequency Fundamental Mode 52 MHz
fxtaL = 10 MHz to 16 MHz 60
Equivalent Series _
ESR Resistance fxtaL = 16 MHz to 30 MHz 50 Q
fXTAL =30 MHz to 52 MHz 30
CL Load Capacitance 9 pF
Co Shunt Capacitance 21 pF
Shunt capacitance to Recommended Crystal specifications
Co/C4 ) . . 220 250
motional capacitance ratio
PxTaL Crystal Max Drive Level 300 i
On-Chip XO Input
Cxo Capacitance at SECREF_P |Single-ended, each pin referenced to GND 24 pF
and SECREF_N
CL=9pFf =50 MHz 25
Trim Trim Sensitivity L PT XTAL ppm/pF
C|_ =9 pF, fXTAL =25 MHz 35
C i On-chip tunable capacitor Frequency accuracy of crystal over temperature
on-chip-5p- v ariation over VT across . 4 initial o ’ 450 fF
load crystal load of 5 pF aging and initial accuracy < #25 ppm.
C i On-chip tunable capacitor Frequency accuracy of crystal over temperature
on-chip-12p-  yariation over VT across X 4 Initial < 495 ’ 15 pF
load crystal load of 12 pF aging and initial accuracy < +25 ppm.
fprR Pulling range Cy/C4 <250 +50 ppm

(1)

Parameter is specified by characterization and is not tested in production.

(2) The crystal pullability ratio is considered in the case where the XO frequency margining option is enabled. The actual pull range
depends on the crystal pullability, as well as on-chip capacitance (Con-chip), device crystal oscillator input capacitance (Cxp), PCB stray
capacitance (Cpcg), and any installed on-board tuning capacitance (Ctyng). Trim Sensitivity or Pullability (ppm/pF), TS = C4 x 1e6 / [2

x (Cg + CL)?]. If the total external capacitance is less than the crystal C_, the crystal oscillates at a higher frequency than the nominal

crystal frequency. If the total external capacitance is higher than C, the crystal oscillates at a lower frequency than nominal.

@)

Using a crystal with higher ESR can degrade output phase noise and, can impact crystal start-up.

(4) Verified with crystals specified for a load capacitance of C| = 9 pF. PCB stray capacitance is measured to be 1 pF. Crystals tested:

19.2-MHz TXC (Part Number: 7M19272001), 19.44-MHz TXC (Part Number: 7M19472001), 25-MHz TXC (Part Number:

7M25072001), 38.88-MHz TXC (Part Number: 7M38872001), 49.152-MHz TXC (Part Number: 7M49172001), 50-MHz TXC (Part
Number: 7M50072001).
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6.8 Non-Pullable Crystal Characteristics (SECREF_P, SECREF_N)

VDD_IN/VDD_PLL1/VDD_PLL2/VDD_DIG=3.3V +5%, VDDO_x=1.8V *5%,25V *5%,3.3V£5%,Tp= -40°Cto

85°C
PARAMETER (1) 2) ®) TEST CONDITIONS MIN TYP MAX| UNIT
fxraL Crystal Frequency Fundamental Mode 10 52 MHz
fxtaL = 10 MHz to 16 MHz 60
Equivalent Series _
ESR Resistance fxtaL = 16 MHz to 30 MHz 50 Q
fXTAL =30 MHz to 52 MHz 30
PxTaL Crystal Max Drive Level 300 uw
On-Chip XO Input . .
Cxo Capacitance at Xi and Xo Single-ended, each pin referenced to GND 14 24 pF
Con-chi On-chip tunable capacitor Frequency accuracy of crystal over temperature
on-chip-8p-  yariation over VT across . d initial < 425 ’ 450 fF
load crystal load of 5 pF aging and initial accuracy < +25 ppm.
Con-chip-12, On-chip tunable capacitor Frequency accuracy of crystal over temperature
on-chip-12p- yariation over VT across ; d initial < 425 ’ 1.5 pF
load crystal load of 12 pF aging and initial accuracy < +25 ppm.

(1) Parameter is specified by characterization and is not tested in production.

(2) Using a crystal with higher ESR can degrade XO phase noise and can impact crystal start-up.

(3) Verified with crystals specified for a load capacitance of C, = 9 pF. PCB stray capacitance is measured to be 1 pF. Crystal tested: 25-
MHz TXC (Part Number: 7M25072001).

6.9 Clock Input Characteristics (PRIREF_P/PRIREF_N, SECREF_P/SECREF_N)
VDD_IN/VDD_PLL1/VDD_PLL2/VDD_DIG = 3.3V *5%, VDDO_x =18V +5%, 2.5V +5%, 3.3V + 5%, To = -40°C to

85°C
PARAMETER () TEST CONDITIONS MIN TYP MAX| UNIT
foLk Input Frequency Range 1 300 MHz
Vig @ LVCMOS input high voltage |PRI_REF 1.4 VDD_IN \Y,
Vig @ LVCMOS input high voltage |SEC_REF 1.4 2.6 \%
VL @ LVCMOS input low voltage 0 0.5 \%
Vip DIEE PP Input Voltage Swing, Differential input (where Vg x - Vicik = [Vipl % 2) 0.2 2 \Y%
P Differential peak-peak
View Input Common Mode Differential input 0.1 2 \Y
Voltage
AV/dt®) Input Edge Slew Rate (20% | Differential input, peak-peak 0.5 Vins
to 80%) Single-ended input, non-driven input tied to GND 0.5
IDC®@ Input Clock Duty Cycle 40% 60%
IiN Input Leakage Current -100 100 MA
Cin Input Capacitance Single-ended, each pin 2 pF

(1) Refer to Parameter Measurement Information for relevant test conditions.
(2) Verified by characterization.
(3) Slew rate detect circuitry must be used when V| < 1.7 V and V|_> 0.2 V. VIH/VIL detect circuitry must be used when V;; < 1.5V and

V| > 0.4 V. Refer to REFDETCTL Register; R25 for relevant register information.

6.10 VCO Characteristics
VDD _IN/VDD PLL1/VDD_PLL2/VDD DIG =33V +5%, VDDO x=1.8V +5%,2.5V +5%, 3.3V +5%, Tpa= -40°Cto

85°C
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
fvco Frequency Range 4.8 54 GHz
Kvco VCO Gain 55 MHz/V
Copyright © 2024 Texas Instruments Incorporated R R 15 9
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6.11 PLL Characteristics

VDD_IN/VDD_PLL1/VDD_PLL2/VDD_DIG=3.3V +5%, VDDO_x=1.8V *5%,25V *5%,3.3V£5%,Tp= -40°Cto
85°C

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
fep Phase Detector Frequency 1 150 MHz
PN1Hz PLL Figure of Merit() - 231 dBc/Hz

PLL 1/f noise at 10 kHz _ ~
PN10kHz offset normalized to 1 GHz(® Icp = 6.4 mA, 25 MHz fpp 136 dBc/Hz
lep-Hiz Charge Pump Leakage in Hi-

Z Mode % nA

(1) PLL Flat Phase Noise = PN1 Hz + 20 x log(N) + 10 x log(fpp), with wide loop bandwidth and away from1/f noise region.
(2) Phase Noise normalized to 1 GHz. PLL 1/f Phase Noise = PN10 kHz + 20 x log(foyt/1 GHz) - 10 x log(offset/10 kHz)

6.12 1.8-V LVCMOS Output Characteristics (OUT[7:0])

VDD_IN/VDD_PLL1/VDD_PLL2/VDD_DIG =3.3V £ 5%, VDDO_x=1.8V +5%,2.5V +5%,3.3V+5%, To= -40°Cto
85°C, outputs loaded with 2 pF to GND

PARAMETER () TEST CONDITIONS MIN TYP MAX| UNIT
fouT Output Frequency 1 200 MHz
Von @ Output High Voltage lon =1mA 1.35 \%
VoL Output Low Voltage loL =1 mA 0.35 \Y
loH Output High Current 21 mA
loL Output Low Current -21 mA
tr/tr Output Rise/Fall Time 20% to 80% 250 ps
tskew @ Output-to-output skew same divide value 100 ps
tskew @ Output-to-output skew LVCMOS-to-differential; same divide value 1.5 ns
tprop-cMos IN-to-OUT Propagation PLL Bypass 1 ns

Delay
PN-Floor gé‘;ﬁ:éf:i%el\m':)e Floor 1 66.66 MHz - 155 dBo/Hz
oDc®) Output Duty Cycle 45% 55%

Rout Output Impedance 50 Q

(1) Refer to Parameter Measurement Information for relevant test conditions.

(2) The 1.8-V LVCMOS driver supports rail-to-rail output swing only when powered from VDDO = 1.8 V +/- 5% (recommended VDDO for
use with LVCMOS output format). Vou level is NOT rail-to-rail for VDDO = 2.5 V or 3.3 V due to the dropout voltage of the internal LDO
regulator of the output channel.

(3) Verified by characterization.

6.13 LVCMOS Output Characteristics (STATUS[1:0]

VDD_IN/VDD_PLL1/VDD_PLL2/VDD_DIG=3.3V +5%,VDD_0=18V +5%,25V +5%,3.3V+5%, Tpo= -40°Cto
85°C, outputs loaded with 2 pF to GND

PARAMETER (1) TEST CONDITIONS MIN TYP MAX| UNIT
four Output Frequency 3.75 200 MHz
VoH Output High Voltage lon=1mA 25 \Y
VoL Output Low Voltage lo=1mA 0.6 \%
lon Output High Current 33 mA
loL Output Low Current -33 mA
tr/ty @ Output Rise/Fall Time 20% to 80%, R49[3-2], R49[1:0] = 0x2 21 ns

20% to 80%, R49[3-2], R49[1-0] = 0x0 0.35 ns
PN-Floor gé‘;‘;:;f:i%em':)e Floor | 66.66 MHz - 148 dBo/Hz
10 TR KRR 15 Copyright © 2024 Texas Instruments Incorporated
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VDD_IN/VDD_PLL1/VDD_PLL2/VDD_DIG=3.3V +5%,VDD_ 0=18V +5%,2.5V +5%, 3.3V +5%,Tp= -40°Cto
85°C, outputs loaded with 2 pF to GND

PARAMETER () TEST CONDITIONS MIN TYP MAX| UNIT
obpc® Output Duty Cycle 45% 55%
Rout Output Impedance 50 Q

(1) Refer to Parameter Measurement Information for relevant test conditions.
(2) Verified by characterization.

6.14 Open-Drain Output Characteristics (STATUS[1:0])

VDD_IN/VDD_PLL1/VDD_PLL2/VDD_DIG=3.3V +5%, VDDO_x=1.8V *5%,25V *5%,3.3V£5%,Tp=-40°Cto
85°C

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
VoL Output Low Voltage 0.6 Vv

6.15 AC-LVPECL Output Characteristics

VDD_IN/VDD_PLL1/VDD_PLL2/VDD_DIG=3.3V +5%, VDDO x=1.8V +5%,2.5V +5%,3.3V+5%, Tp= -40°Cto
85°C, output pair AC-coupled to 100- Q differential load

PARAMETER () TEST CONDITIONS MIN TYP MAX UNIT
fouT Output Frequency®@ 1 1000 MHz
Vob Output Voltage Swing 500 800 1000 mV
Voutpp Dif'ferenti_al Output Peak-to- 2 x |Vop| Vv

Peak Swing
Vos Output Common Mode 300 700 mV
tskew @ Output-to-output skew LVPECL-to-LVPECL; same divide value 60 ps
tprop-DIFF  IN-to-OUT Propagation Delay |PLL Bypass 400 ps
tr/te © 20% to 80%, < 300 MHz 175 300

Output Rise/Fall Time ps

+100 mV around center point, > 300 MHz 200
PN-Floor ggﬁ‘;:;f:i%emi:)e Floor 1 456.25 MHz - 164 dBc/Hz
oDc®) Output Duty Cycle 45% 55%

(1)  Refer to Parameter Measurement Information for relevant test conditions.
(2)  An output frequency over foyt maximum specification is possible, but output swing can be less than Vop minimum specification.
(3) Verified by characterization.

6.16 AC-LVDS Output Characteristics

VDD_IN/VDD_PLL1/VDD_PLL2/VDD_DIG =3.3V + 5%, VDDO_x=1.8V +5%,2.5V +5%,3.3V+5%, Tp= -40°Cto
85°C, output pair AC-coupled to 100- Q differential load

PARAMETER () TEST CONDITIONS MIN TYP MAX UNIT
fouT Output Frequency®@ 1 800 MHz
Vop Output Voltage Swing 250 400 450 mV
Vout.pp Differential Output Peak-to-Peak Swing 2 x |Vop| \Y
Vos Output Common Mode 150 350 mV
tskew @ Output-to-output skew LVDS-to-LVDS; same divide value 60 ps
tprop-DIFF  IN-to-OUT Propagation Delay PLL Bypass 400 ps
tr/te @) 20% to 80%, < 300 MHz 200 300

Output Rise/Fall Time +100 mV around center point, > 300 200 ps
MHz
PN-Floor ,\aﬁ;’)“t Phase Noise Floor (forrser > 10| 156 55 Mz - 160 dBc/Hz
Copyright © 2024 Texas Instruments Incorporated TR 15 1
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VDD _IN/VDD_PLL1/VDD_PLL2/VDD_DIG =3.3V +5%, VDDO_x=1.8V +5%,2.5V +5%,3.3V+5%, Tp= -40°Cto
85°C, output pair AC-coupled to 100- Q differential load
PARAMETER (1) TEST CONDITIONS MIN TYP MAX UNIT

oDc®) Output Duty Cycle 45% 55%

(1) Refer to Parameter Measurement Information for relevant test conditions.
(2)  An output frequency over foyt maximum specification is possible, but output swing can be less than Vop minimum specification.
(3) Verified by characterization.

6.17 AC-CML Output Characteristics

VDD_IN/VDD_PLL1/VDD_PLL2 /VDD_DIG =3.3V + 5%, VDDO_x=1.8V +5%,2.5V +£5%,3.3V+5%, Tp= -40°Cto
85°C, output pair AC-coupled to 100- @ differential load

PARAMETER(") TEST CONDITIONS MIN TYP MAX | UNIT
four Output Frequency® 1 1000 MHz
Vobp Output Voltage Swing 400 600 800 mV
Vss Differenti_al Output Peak-to- 2 x |Vop| v
Peak Swing
Vos Output Common Mode 250 550 mV
tskew ) Output-to-output skew CML-to-CML; same divide value 60 ps
tprop-DIFF  IN-to-OUT Propagation Delay |PLL Bypass 400 ps
tr/te © 20% to 80%, < 300 MHz 190 300
Output Rise/Fall Time ps
+100 mV around center point, > 300 MHz 200
PN-Floor (Cf);;‘::;f:isoem'zs)e Floor 1 456,25 MHz - 160 dBc/Hz
oDc®) Output Duty Cycle 45% 55%

(1) Refer to Parameter Measurement Information for relevant test conditions.
(2)  An output frequency over foyt maximum specification is possible, but output swing can be less than Vop minimum specification.
(3) Verified by characterization.

6.18 HCSL Output Characteristics

VDD_IN/VDD_PLL1/VDD_PLL2/VDD_DIG =3.3V £ 5%, VDDO_x=1.8V +£5%,2.5V +5%,3.3V£5%, To= -40°Cto
85°C, outputs with 50 Q || 2 pF to GND.

PARAMETER () TEST CONDITIONS MIN TYP MAX UNIT
fout Output Frequency 1 400 MHz
Vou Output High Voltage® 660 850 mV
VoL Output Low Voltage(@ - 150 150 mV
Vcross  Absolute Crossing Voltage(®) 250 550 mV
Vcross.  Variation of Veross ) 0 140 mv
DELTA
tskew @) Output-to-output skew Same divide value 100 ps
tprop-DIFF  IN-to-OUT Propagation Delay |PLL Bypass 400 ps
dv/dt4) Slew Rate(? 1 4 Vins
PN-Floor gg:‘::;ffi%el\':g';)e Floor 1400 MHz - 158 dBo/Hz
obc® Output Duty Cycle 45% 55%

(1) Refer to Parameter Measurement Information for relevant test conditions.

(2) Measured from -150 mV to +150 mV on the differential waveform (OUT minus nOUT) with the 300 mVpp measurement window
centered on the differential zero crossing.

(3) Verified by design.

(4) Verified by characterization.
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6.19 Power-On/Reset Characteristics

VDD_IN/VDD_PLL1/VDD_PLL2/VDD_DIG=3.3V +5%, VDDO_x=1.8V *5%,25V *5%,3.3V£5%,Tp= -40°Cto

85°C
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Vturesy ~ Threshold Voltage 2.72 2.95 \%
Vproor Allowable Voltage Droop 0.1 \%
t Start-Up Time with 25-MHz Measured from time of supply reaching 3.135 V to 10 ms
START-XTAL - XTAL time of output toggling
¢ Start-Up Time with 25-MHz Measured from time of supply reaching 3.135 V to 10 ms
START-CLK  Clock Input time of output toggling

6.20 2-Level Logic Input Characteristics (HW_SW_CTRL, PDN, GPIO[5:0])
VDD_IN/VDD_PLL1/VDD_PLL2/VDD_DIG=3.3V +5%,VDDO x=18V +5%,25V +5%,3.3V 5%, To= -40°Cto

85°C

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Viy Input High Voltage 1.2 \%
Vi Input Low Voltage 0.6 \%
m Input High Current V\y =VDD_DIG -40 40 MA
M Input Low Current VL= GND -40 40 WA
Cin Input Capacitance 2 pF

6.21 3-Level Logic Input Characteristics (REFSEL, GPIO[3:1])
VDD_IN/VDD_PLL1/VDD_PLL2/VDD_DIG =3.3V £ 5%, VDDO_x=1.8V +£5%,2.5V +5%,3.3V 5%, To= -40°Cto

85°C
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

Viy Input High Voltage 1.4 \
Vim Input Mid Voltage 0.9 \
Vi Input Low Voltage 0.4 \Y,
iy Input High Current V\y = VDD_DIG -40 40 MA
I Input Low Current VL= GND -40 40 MA
Cin Input Capacitance 2 pF

6.22 Analog Input Characteristics (GPIO[5])

VDD_IN/VDD_PLL1/VDD_PLL2 /VDD_DIG =3.3V + 5%, VDDO_x=1.8V +5%,2.5V +5%, 3.3V 5%, Tpo= -40°Cto
85°C, pulldown resistor on GPIO[5] to GND as specified below, HW_SW_CTRL =0

PARAMETER

TEST CONDITIONS

MIN TYP MAX UNIT

Vctrl

Control voltage range

0 VDD_DIG \
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VDD_IN/VDD_PLL1/VDD_PLL2/VDD_DIG=3.3V +5%,VDDO x=1.8V +5%,2.5V +5%,3.3V 5%, Tpo= -40°Cto
85°C, pulldown resistor on GPIO[5] to GND as specified below, HW_SW_CTRL =0

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

50 Q to GND: Selects on-chip capacitive load set 50
by R88 and R89
2.32 kQ to GND: Selects on-chip capacitive load 200
set by R90 and R91
5.62 kQ to GND: Selects on-chip capacitive load 400
set by R92 and R93
10.5 kQ to GND: Selects on-chip capacitive load 600

v Input Voltage for XO set by R94 and R95

IN_XOOFF " Erequency Offset Step mvV

SET_STEP  gglection on GPIO[5] 18.7 kQ to GND: Selects on-chip capacitive load 800
set by R96 and R97
34.8 kQ to GND: Selects on-chip capacitive load 1000
set by R98 and R99
84.5 kQ to GND: Selects on-chip capacitive load 1200
set by R100 and R101
Left floating: Selects on-chip capacitive load set 1400
by R102 and R103

Delay between voltage
toELAY changes on GPIO[5] pin 100 ms

6.23 I2C-Compatible Interface Characteristics (SDA, SCL)
VDD_IN/VDD_PLL1/VDD_PLL2/VDD_DIG = 3.3V + 5%, VDDO_x=1.8V £ 5%, 2.5V £ 5%, 3.3V £5%, To= - 40°C to

85°C
PARAMETER () (2) TEST CONDITIONS MIN TYP MAX |UNIT
Vi Input High Voltage 1.2 \
Vi Input Low Voltage 0.6 \%
i1 Input Leakage -40 40 MA
Cin Input Capacitance 2 pF
Cout Input Capacitance 400 pF
VoL Output Low Voltage loL =3 mA 0.6 \
fscL I2C Clock Rate 100 400 kHz
tsu_sta START Condition Setup Time |SCL high before SDA low 0.6 us
tH_sTA START Condition Hold Time | SCL low after SDA low 0.6 us
tpH_sTA SCL Pulse Width High 0.6 us
tpL_sTA SCL Pulse Width Low 1.3 us
tH_spa SDA Hold Time SDA valid after SCL low 0 0.9 us
tsu_spa SDA Setup Time 115 ns
te /e %Cr)nlé/SDA Input Rise and Fall 300 ns
tF out SDA Output Fall Time Cgus = 10 pF to 400 pF 250 ns
tsu stop  STOP Condition Setup Time 0.6 us
taus Bus Free Time between 13 us
STOP and START

(1) Total capacitive load for each bus line < 400 pF.
(2) Verified by design.
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6.24 Typical 156.25-MHz, Closed-Loop Output Phase Noise Characteristics

VDD _IN/VDD _PLL1/VDD_PLL2/VDD_DIG=3.3V,VDDO x=1.8V, 2.5V, 3.3V, Tp =25°C, Reference Input = 50 MHz,
PFD = 100 MHz, Integer-N PLL bandwidth = 400 kHz, VCO Frequency = 5 GHz, Post Divider = 8, Output Divider = 4, Output
Type = AC-LVPECL/AC-LVDS/AC-CML/HCSL/LVCMOS

PARAMETER (1) @ OUTPUT TYPE UNIT

phnyox Phase noise at 10-kHz offset - 143 - 142 - 142 -141 -139 dBc/Hz
phnsok Phase noise at 50-kHz offset -143.5 -143 - 143 - 142 - 141 dBc/Hz
phnqook Phase noise at 100-kHz offset -144 -144 -144 - 144 - 143 dBc/Hz
phnsgok Phase noise at 500-kHz offset - 146 - 146 - 146 - 146 - 145 dBc/Hz
phnim Phase noise at 1-MHz offset -149.5 - 149 - 149 - 149 - 149 dBc/Hz
phngy Phase noise at 5-MHz offset -160.5 -160 - 160 - 159 - 158 dBc/Hz
phnogm Phase noise at 20-MHz offset -164.5 - 164 - 164 - 161 -159 dBc/Hz
RJ Ea;g_‘,’meft;?{S;”t‘Segra‘ed from 10-kHz 96 99 99 107 119 fs, RMS

(1) Refer to Parameter Measurement Information for relevant test conditions.
(2) Jitter specifications apply for differential output formats with low-jitter differential input clock or crystal input. Phase jitter measured with
Agilent E5052 signal source analyzer using a differential-to-single-ended converter (balun or buffer).
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6.25 Typical 161.1328125-MHz, Closed-Loop Output Phase Noise Characteristics

VDD _IN/VDD _PLL1/VDD_PLL2/VDD_DIG=3.3V,VDDO x=1.8V, 25V, 3.3V, Tp =25°C, Reference Input = 50 MHz,
PFD = 100 MHz, Fractional-N PLL bandwidth = 400 kHz, VCO Frequency = 5.15625 GHz, Post Divider = 8, Output Divider =
4, Output Type = AC-LVPECL/AC-LVDS/AC-CML/HCSL/LVCMOS

PARAMETER () ) OUTPUT TYPE UNIT
Phase noise at 10-kHz
phno g - 136 - 136 - 136 - 135 - 135 dBe/Hz
phngg | Nase noise at 50-kHz 139 -139 -139 - 139 -139 dBc/Hz
offset
phnygge | ase noise at 100-kHz - 140 - 140 - 140 - 140 - 140 dBc/Hz
offset
phnsgge | aS€ noise at 500-kHz - 142 - 142 - 142 - 142 - 142 dBc/Hz
offset
Phase noise at 1-MHz
phnim oot - 150 - 150 - 150 - 149 - 149 dBc/Hz
phngy | nasenoise at S-MHz -160.5 - 160 - 160 - 159 - 158 dBc/Hz
offset
phnggy | ase noise at20-MHz 1645 - 164 - 164 - 161 - 159 dBc/Hz
offset
Random Jitter integrated
RJ from 10-kHz to 20-MHz 120 122 122 130 136 fs, RMS

offsets

(1) Refer to Parameter Measurement Information for relevant test conditions.
(2) Jitter specifications apply for differential output formats with low-jitter differential input clock or crystal input. Phase jitter measured with
Agilent E5052 signal source analyzer using a differential-to-single-ended converter (balun or buffer).

6.26 Closed-Loop Output Jitter Characteristics

VDD_IN/VDD_PLL1/VDD_PLL2/VDD_DIG=3.3V +5%, VDDO_x=1.8V +5%, 25V +£5%, 3.3V 5%, Tpo= -40°C to
85°C, Integer-N PLL with 4.8-GHz, 4.9152-GHz, 4.97664-GHz, 5-GHz or 5.1-GHz VCO, 400 kHz PLL bandwidth and doubler
enabled or disabled, Fractional-N PLL with 4.8-GHz, 4.9152-GHz, 4.944-GHz, 4.97664-GHz, 5-GHz, 5.15-GHz or 5.15625-
GHz VCO, 400-kHz bandwidth and doubler enabled or disabled, 1.8-V or 3.3-V LVCMOS output load of 2 pF to GND, AC-

LVPECL/AC-LVDS/CML output pair AC-coupled to 100-Q differential load, HCSL outputs with 50 Q || 2 pF to GND.(V) (2 3)
(4)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

RMS Phase Jitter 19.2-MHz, 25-MHz, 27-MHz, 38.88-MHz

RJ (12 kHz - 20 MHz) crystal, Integer-N PLL1 or PLL2, foyt= 100 120 200| fs, RMS
(1 kHz - 5 MHz) MHz, all differential output types
RMS Phase Jitter 19.2-MHz, 25-MHz, 27-MHz, 38.88-MHz

RJ (12 kHz - 20 MHz) crystal, Fractional-N PLL1 or PLL2, foyt = 200 350 fs, RMS
(1 kHz - 5 MHz) 100 MHz, all differential output types
RMS Phase Jitter 50-MHz crystal, Integer-N PLL1 or PLL2,

RJ (12 kHz - 20 MHz) fout = 156.25 MHz, all differential output 100 150| fs, RMS
(1 kHz - 5 MHz) types
RMS Phase Jitter 50-MHz crystal, Fractional-N PLL1 or PLL2,

RJ (12 kHz - 20 MHz) fout = 155.52 MHz, all differential output 140 210| fs, RMS
(1 kHz - 5 MHz) types
RMS Phase Jitter four = 10 MHz, 1.8-V or 3.3-V LVCMOS

RJ (12 kHz - 20 MHz) output, Integer-N or Fractional-N PLL1 or 800| fs, RMS
(12 kHz - 5 MHz) PLL2

(1) Phase jitter measured with Agilent E5052 source signal analyzer using a differential-to single-ended converter (balun or buffer) for
differential outputs.

(2) Verified with crystals specified for a load capacitance of C| = 9 pF. PCB stray capacitance was measured to be 1 pF. Crystals tested:
19.44-MHz TXC (Part Number: 7M19472001), 25-MHz TXC (Part Number: 7M25072001), 38.88-MHz TXC (Part Number:
7M38872001).

(3) Refer to Parameter Measurement Information for relevant test conditions.

(4) For output frequency < 40 MHz, integration band for RMS phase jitter is 12 kHz - 5 MHz.

16 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: LMK03328
English Data Sheet: SNAS668


https://www.ti.com.cn/product/cn/lmk03328?qgpn=lmk03328
https://www.ti.com.cn/cn/lit/pdf/ZHCSE36
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSE36E&partnum=LMK03328
https://www.ti.com.cn/product/cn/lmk03328?qgpn=lmk03328
https://www.ti.com/lit/pdf/SNAS668

13 TEXAS
INSTRUMENTS

www.ti.com.cn

LMK03328

ZHCSE36E - AUGUST 2015 - REVISED SEPTEMBER 2024

6.27 PCle Clock Output Jitter

VDD_IN/VDD_PLL1/VDD_PLL2/VDD_DIG=3.3V,VDDO_x=1.8V, 2.5V, 3.3V, Ta =25°C, Reference Input = 25-MHz

crystal, OUT = 100-MHz HCSL

PARAMETER TEST CONDITIONS TYP PCle Spec UNIT
RJGEN3 PCle Gen 3 Common Clock PCle Gen 3 transfer function applied(") 25 1000| fs RMS
RJGEN4 PCle Gen 4 Common Clock PCle Gen 4 transfer function applied(") 25 500| fsRMS
RJGENS PCle Gen 5 Common Clock PCle Gen 5 transfer function applied(") 25 150| fs RMS
RJGENS PCle Gen 6 Common Clock PCle Gen 6 transfer function applied() 25 100| fs RMS

(1)  Excludes oscilloscope sampling noise

6.28 Typical Power Supply Noise Rejection Characteristics

VDD_IN/VDD_PLL1/VDD_PLL2/VDD_DIG =3.3V, VDDO_x = 3.3V, Tp = 25°C, Reference Input = 50 MHz, PFD = 100

MHz, PLL bandwidth = 400 kHz, VCO Frequency = 5 GHz, Post Divider = 8, Output Divider = 4, AC-LVPECL/AC-LVDS/CML
output pair AC-coupled to 100-Q differential load, HCSL outputs with 50 Q || 2 pF to GND, sinusoidal noise injected in either
of the following supply nodes: VDD_IN, VDD_PLL, VDD_DIG or VDDO_x.

PARAMETER () 50-mV RIPPLE ON SUPPLY TYPE UNIT
PSNRgy,  20KHZ Sp”;lj’thfG'zs'MHz - 86 - 87 - 87 -110 - 103 dBc
PSNRygg | 00KHZ ssz?:u: 56.25-MHz -85 - 86 - 86 - 110 -98 dBc
PSNRsgoc 200 KHZ Sp‘;[l?;u: 56.25-MHz -87 -89 -89 - 110 97 dBc
PSNRy, — TMHZ Sp“gsthtSG'ZS'MHZ - 91 -92 -92 - 110 -94 dBc

(1) Refer to Parameter Measurement Information for relevant test conditions.
6.29 Typical Power Supply Noise Rejection Characteristics
VDD_IN/VDD_PLL1/VDD_PLL2/VDD_DIG=3.3V, VDDO_x = 1.8V, Ta = 25°C, Reference Input = 50 MHz, PFD = 100

MHz, PLL bandwidth = 400 kHz, VCO Frequency = 5 GHz, Post Divider = 8, Output Divider = 4, AC-LVPECL/AC-LVDS/CML
output pair AC-coupled to 100- Q differential load, HCSL outputs with 50 Q || 2 pF to GND, sinusoidal noise injected in

VDDO_x.
PARAMETER () 50-mV RIPPLE ON SUPPLY TYPE UNIT
PSNRsq« 50-kHz spuc:lithSG.ZS-MHz n/a n/a n/a n/a -93 dBc
PSNR100k 100"‘“'; ﬁg‘gu‘t’gulsa%' n/a n/a nla nla -88 dBc
PSNRs00k 500"‘”,; jg‘gu‘t’gu1t56'25' n/a n/a nla nla -78 dBc
PSNRqy 1-MHz SPU(;L?{;JSGZS'MHZ n/a n/a n/a n/a -74 dBc

(1) Refer to Parameter Measurement Information for relevant test conditions.
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6.30 Typical Closed-Loop Output Spur Characteristics

VDD_IN/VDD_PLL1/VDD_PLL2/VDD_DIG=3.3V,VDDO_x=1.8V,2.5V, 3.3V, Tpo= -40°C to 85°C, 50-MHz reference
input, 156.25-MHz or 125-MHz output with VCO Frequency = 5 GHz, Integer-N PLL, PLL Bandwidth = 400 kHz, Post Divider
= 8, Output Divider = 4 or 5, 161.1328125-MHz output with VCO Frequency = 5.15625 GHz, Fractional-N PLL, PLL

Bandwidth = 400 kHz, Post Divider = 8, Output Divider = 4, LVCMOS output load of 2 pF to GND, AC-LVPECL/AC-LVDS/AC-

CML output pair AC-coupled to 100- Q@ differential load, HCSL outputs with 50 Q || 2 pF to GND

PARAMETER (") CONDITION OUTPUT TYPE UNIT
PSPUR.PFD gga/feference Clock | 156 25 + 78.125 MHz -77 -74 -76 -73 -75 dBc
PFD/Reference Clock |161.1328125 +
PsPurPFD gpurs 80.56640625 MHz - 80 7 79 -7 -82 dBe
Largest Fractional PLL |161.1328125 + ~ ~ ~ ~ B
PSPURFRAC Spurs 80.56640625 MHz “ & e & 4 dBe
Output Channel-to- gll.CJ'TI'IX ? 156'2_51'\;:&'_'2
: » TAGGR = _ _ - - -
Pspur-out channgl Isolation (PLL1 OUT5, AC-LVPECL 73 70 70 67 74 dBc
operational)
aggressor
Output Channel-to- Z\)/B'TI'IX ? 156.2-51|\2A:IT/IH2
: » TAGGR = _ _ _ _ _
Pspur-out channgl Isolation (PLL1 OUTS5. AC-LVDS 76 74 75 7 79 dBc
operational)
aggressor
OUtpUt Channel-to- fVICTIM =156.25 MHz
PSPUR-OUT channel Isolation (PLL1 OUT4, fAGGR =125 MHz -78 -74 -75 -72 -77 dBc
operational) OUT5, HCSL aggressor
Output Channel-to- g"ﬁ.Tr'Z" ? 156'2_51'\2/';;”_'2
; » TAGGR = _ _ _ _ -
Pspur-out channgl Isolation (PLL1 OUTS5, LVCMOS 72 70 71 66 73 dBc
operational)
aggressor
Output Channel-to- m’ﬁ;‘%;;fﬂ?’zm_%
; » TAGGR = _ _ _ _ -
Pspur-out gﬁr;nfl (Iesrglt?;:?;l)(Both 156.25 MHz OUT5, AC- 69 65 67 63 73 dBc
P LVPECL aggressor
Output Channel-to- %'ﬁ;‘“ﬂoz.l1_211;13281_25
: » IAGGR ~ _ _ _ - -
Pspur-out channel Isol§t|on (Both 156.25 MHz OUT5, AC- 73 7 72 69 82 dBc
PLLs operational)
LVDS aggressor
Output Channel-to- %'ﬁ;"‘é;.l1_211;13281_25
: » IAGGR ~ _ _ _ - -
Pspur-out (;rlir;n;sl ésrgltia;l:ar:)(Both 156.25 MHz OUT5, 79 75 76 69 75 dBc
P HCSL aggressor
Output Channel-to- Mﬁ;|,\6z_l1_21f.13281_25
) » TAGGR = _ - - -
Pspur-out c;rlmjr;nsl ésrgltiac;u:anl)(Both 156.25 MHz OUTS5, 71 69 69 65 74 dBc
P LVCMOS aggressor

(1) Refer to Parameter Measurement Information for relevant test conditions.
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6.31 Typical Characteristics
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& 6-1. PLL Figure of Merit (FOM) vs. Slew Rate
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B 6-2. Closed-Loop Phase Noise of AC-LVPECL
Outputs at 156.25 MHz With PLL Bandwidth at 1
MHz, Integer N PLL, 50-MHz Crystal Input, 5-GHz
VCO Frequency,
Post Divider = 8, Output Divider = 4

-110

-120

-130

~140

—-150 N

Phase Noise (dBc/Hz)

-160

~

-170
100 1000 10000 100000 1000000 10000000

Offset Frequency (Hz)

K 6-3. Closed-Loop Phase Noise of AC-LVDS
Outputs at 156.25 MHz With PLL Bandwidth at 1
MHz, Integer N PLL, 50-MHz Crystal Input, 5-GHz

VCO Frequency,
Post Divider = 8, Output Divider = 4
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& 6-4. Closed-Loop Phase Noise of AC-CML
Outputs at 156.25 MHz With PLL Bandwidth at 1
MHz, Integer N PLL, 50-MHz Crystal Input, 5-GHz

VCO Frequency,
Post Divider = 8, Output Divider = 4
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& 6-5. Closed-Loop Phase Noise of HCSL Outputs
at 156.25 MHz With PLL Bandwidth at 1 MHz,
Integer N PLL, 50-MHz Crystal Input, 5-GHz VCO
Frequency,

Post Divider = 8, Output Divider = 4
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| 6-6. Closed-Loop Phase Noise of AC-LVPECL
Outputs at 161.1328125 MHz With PLL Bandwidth
at 400 kHz, Fractional N PLL, 50-MHz Crystal Input,
5.15625-GHz VCO Frequency,
Post Divider = 8, Output Divider = 4
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Kl 6-7. Closed-Loop Phase Noise of AC-LVDS
Outputs at 161.1328125 MHz With PLL Bandwidth
at 400 kHz, Fractional N PLL, 50-MHz Crystal Input,
5-GHz VCO Frequency,

Post Divider = 8, Output Divider = 4
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& 6-8. Closed-Loop Phase Noise of AC-CML
Outputs at 161.1328125 MHz With PLL Bandwidth
at 400 kHz, Fractional N PLL, 50-MHz Crystal Input,
5-GHz VCO Frequency,

Post Divider = 8, Output Divider = 4
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& 6-9. Closed-Loop Phase Noise of HCSL Outputs
at 161.1328125 MHz With PLL Bandwidth at 400
kHz, Fractional N PLL, 50-MHz Crystal Input, 5-GHz
VCO Frequency,

Post Divider = 8, Output Divider = 4
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& 6-10. 156.25 * 78.125-MHz AC-LVPECL Output
Spectrum With PLL Bandwidth at 1 MHz, Integer N
PLL, 50-MHz Crystal Input, 5-GHz VCO Frequency,

Post Divider = 8, Output Divider = 4
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& 6-11. 156.25 * 78.125-MHz AC-LVDS Output
Spectrum With PLL Bandwidth at 1 MHz, Integer N
PLL, 50-MHz Crystal Input, 5-GHz VCO Frequency,

Post Divider = 8, Output Divider = 4
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& 6-12. 156.25  78.125-MHz AC-CML Output
Spectrum With PLL Bandwidth at 1 MHz, Integer N
PLL, 50-MHz Crystal Input, 5-GHz VCO Frequency,

Post Divider = 8, Output Divider = 4
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K 6-13. 156.25 + 78.125-MHz HCSL Output
Spectrum With PLL Bandwidth at 1 MHz, Integer N
PLL, 50-MHz Crystal Input, 5-GHz VCO Frequency,

Post Divider = 8, Output Divider = 4
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K] 6-14. 161.1328125 + 80.56640625-MHz AC-
LVPECL Output Spectrum With PLL Bandwidth at
400 kHz, Fractional N PLL, 50-MHz Crystal Input,

5.15625-GHz VCO Frequency,
Post Divider = 8, Output Divider = 4
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& 6-15. 161.1328125 + 80.56640625-MHz AC-LVDS
Output Spectrum With PLL Bandwidth at 400 kHz,
Fractional N PLL, 50-MHz Crystal Input, 5.15625-
GHz VCO Frequency,
Post Divider = 8, Output Divider = 4
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& 6-16. 161.1328125 + 80.56640625-MHz AC-CML
Output Spectrum With PLL Bandwidth at 400 kHz,
Fractional N PLL, 50-MHz Crystal Input, 5.15625-
GHz VCO Frequency,
Post Divider = 8, Output Divider = 4
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K 6-17. 161.1328125 + 80.56640625-MHz HCSL
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&l 6-18. AC-LVPECL Differential Output Swing vs.
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& 6-19. AC-LVDS Differential Output Swing vs.
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& 6-22. 1.8-V LVCMOS (on OUT[7:0]) Output Swing
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A 6-23. 3.3-V LVCMOS (on STATUS[1:0]) Output Swing vs. Frequency
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7 Parameter Measurement Information
7.1 Test Configurations

This section describes the characterization test setup of each block in the LMK03328.

High impedance probe

LVCMOS

—_l_ ., Oscilloscope
L

LMK03328

F

B 7-1. LVCMOS Output DC Configuration During Device Test

LVCMOS Phase Noise/
LMK03328 Spectrum

Analyzer

B 7-2. LVCMOS Output AC Configuration During Device Test

High impedance differential probe

AC-LVPECL,
LMK03328 AC-LVDS,

Oscilloscope
AC-CML

A 7-3. AC-LVPECL, AC-LVDS, AC-CML Output DC Configuration During Device Test

High impedance differential probe

HCSL

LMKO03328 HCSL Oscilloscope

50 Q 50 Q

& 7-4. HCSL Output DC Configuration During Device Test

AC-LVPECL, AC-LVDS, AC-CML
| [ ) )
il Diff-to-SE Phase Noise/
LMK03328 Balur/Buffer Spectrum
| Analyzer
° —_0
AC-LVPECL, AC-LVDS, AC-CML

& 7-5. AC-LVPECL, AC-LVDS, AC-CML Output AC Configuration During Device Test
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& 7-6. HCSL Output AC Configuration During Device Test

Signal LVCMOS PRI_REF
Generator D LMK03328
Offset = VDD_IN/2

B 7-7. LVCMOS Primary Input DC Configuration During Device Test

i 125Q SEC_REF
Signal LVCMOS _|
Generator LMK03328
Offset = VDD_IN/2 3750

K 7-8. LVCMOS Secondary Input DC Configuration During Device Test
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LMK03328
Generator

100 Q

LVDS

Ik

A 7-9. LVDS Input DC Configuration During Device Test

Signal :):0
Generator LVPECL LMK03328
—d
50 Q 50 Q
VDD_IN -2

& 7-10. LVPECL Input DC Configuration During Device Test
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LMK03328
% 50 Q

& 7-11. HCSL Input DC Configuration During Device Test

HCSL
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Generator Differential LMK03328
|—o 100 Q

i 7-12. Differential Input AC Configuration During Device Test

I
T
Crystal [ | LMK03328
—I___l_

I

K] 7-13. Crystal Reference Input Configuration During Device Test

Sine wave
Modulator
Power Supply
Signal O:G Phase Noise/

LMK03328 Device Output Balun Spectrum

Generator Reference Analyzer
Input

K] 7-14. PSNR Test Setup

e X X X e X X

Vourt pirrpp = 2 X Vop
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K 7-16. Single-Ended Output Voltage and Rise/Fall Time
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OUTx_P/N Single Ended, PLL1/2
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& 7-17. Differential and Single-Ended Output Skew
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8 Detailed Description
8.1 Overview

The LMKO03328 generates eight outputs with less than 0.2-ps rms maximum random jitter in integer PLL mode
and less than 0.35-ps rms maximum random jitter in fractional PLL mode through either a crystal input or a clean
external reference input.

For each PLL, a differential/single-ended clock or crystal input can be selected as the PLL reference clock. The
selected PLL reference input can be used to lock t