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2-Output 3.3V LP-HCSL Zero-Delay 9DBL0243/9DBL0253
Buffer with LOS Indicator

Datasheet

Description

The 9DBL0243 / 9DBL0253 devices are 3.3V members of IDT's
Full-Featured PCle clock family. They support PCle Gen1-4
Common Clock (CC) architectures and also support NVLINK
applications. The 9DBL0243 / 9DBL0253 parts have a Loss of
Signal (LOS) indicator to support fault-tolerant, high-reliability
systems.

Typical Applications

= PCle Gen1-4 and NVLINK clock distribution for Riser Cards
= Storage and Networking

= JBOD

= Communications

= Access Points

Output Features

= Loss Of Signal (LOS) open drain output

= 2 1-200 MHz Low-Power (LP) HCSL DIF pairs
— 9DBL0243 default Zout = 100Q
— 9DBL0253 default Zout = 85Q

= Easy AC-coupling to other logic families; see IDT application
note AN-891.

Key Specifications

» PCle Gen1-4 CC compliant in ZDB or fanout buffer mode

= Supports NVLINK at 156.25MHz in ZDB or fanout buffer mode
= DIF cycle-to-cycle jitter < 50ps

= DIF output-to-output skew < 50ps

= Bypass Mode additive phase jitter is Ops typical rms for PCle

= Bypass Mode additive phase jitter 160fs rms typical at 156.25M
(1.5MHz to 10MHz)

Block Diagram

Features

LOS indicator signals loss of input clock; adds fault tolerance,
eases system diagnostics

Direct connection to 100Q (0243) or 85Q (0253) transmission
lines; saves 8 resistors compared to standard PCle devices

100mW typical power consumption in PLL mode; eliminates
thermal concerns

OE# pin for each DIF output; supports DIF power management

HCSL-compatible differential input; can be driven by common
clock sources

Spread spectrum tolerant; allows reduction of EMI
Outputs blocked until PLL is locked; clean system start-up

Pin/SMBus selectable PLL bandwidth and PLL Bypass;
minimize phase jitter for each application

3 selectable SMBus addresses; multiple devices can easily
share an SMBus segment

SMBus-selectable features allows optimization to customer
requirements:

— control input polarity

— control input pull-up/downs

— slew rate for each output

— differential output amplitude

— output impedance for each output

Contact IDT for quick-turn customization of SMBus defaults;
allows exact optimization to customer requirements.

4 x 4 mm 24-VFQFPN; minimal board space
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Pin Assignments

Figure 1. Pin Assignments for 4 x 4 mm 24-VFQFPN Package - Top View
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24-pin VFQFPN, 4x4 mm, 0.5mm pitch
A prefix indicates internal 120KOhm pull up resistor
v prefix indicates internal 120KOhm pull up AND pull down resistor

(biased to VDD/2)
v prefix indicates internal 120KOhm pull down resistor

Pin Descriptions

Table 1. Pin Descriptions

Number Name Type Description
1 True clock of differential feedback. The feedback output and feedback input are
FB_DNC DNC . L . L
connected internally on this pin. Do not connect anything to this pin.
2 Complement clock of differential feedback. The feedback output and feedback input
FB_DNC# DNC . o ) o
are connected internally on this pin. Do not connect anything to this pin.
3 VDDR3.3 Power Power supply for d|ffer<?nt|al input clogk (rece|verl). This Vpp should be treated as an
analog power rail and filtered appropriately, nominally 3.3V.
4 CLK_IN Input | True input for differential reference clock.
5 CLK_IN# Input | Complementary input for differential reference clock.
6 GNDDIG Ground | Ground pin for digital circuitry.
7 SDATA_3.3 110 Data pin for SMBus circuitry, 3.3V tolerant.
8 VDDDIG3.3 Power | 3.3V digital power (dirty power).
9 SCLK_3.3 Input | Clock pin of SMBus circuitry, 3.3V tolerant.
10 VDDO3.3 Power | Power supply for outputs, nominally 3.3V.
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9DBL0243 / 9DBL0253 Datasheet

Table 1. Pin Descriptions (Cont.)

Number Name Type Description
11 DIFO Output | Differential true clock output.
12 DIFO# Output | Differential complementary clock output.
Active low input for enabling output 0. This pin has an internal 120kQpull-down.
13 vOEO# Input )
1 = disable outputs, 0 = enable outputs.
14 NC — No connection.
15 VDDA3.3 Power | 3.3V power for the PLL core.
Open | Output indicating loss of input signal. This pin is an open drain output and requires an
16 LOS Drain | external pull up resistor for proper functionality. The polarity of this pin is
Output | programmable. Consult the SMBus registers for details.
17 DIF1 Output | Differential true clock output.
18 DIF1# Output | Differential complementary clock output.
Active low input for enabling output 1. This pin has an internal 120kQ pull-down.
19 vOE1# Input )
1 = disable outputs, 0 = enable outputs.
20 NC — No connection.
21 VDDO03.3 Power | Power supply for outputs, nominally 3.3V.
Input notifies device to sample latched inputs and start up on first high assertion. Low
22 ACKPWRGD_PD# Input | enters Power Down Mode, subsequent high assertions exit Power Down Mode. This
pin has internal 120kQ pull-up resistor.
23 VSADR t Latched | Tri-level latch to select SMBus Address. It has an internal 120kQ pull down resistor.
- In See SMBus Address Selection Table.
Latched Tri-level input to select High BW, Bypass or Low BW mode. This pin is biased to Vpp/2
24 AVHIBW_BYPM_LOBW# In (Bypass Mode) with internal pull up/pull down resistors. See PLL Operating Mode
Table for details.
25 EPAD Ground | Connect EPAD to ground.

Note: “DNC” indicates do not connect to anything.

©2017 Integrated Device Technology, Inc.
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9DBL0243 / 9DBL0253 Datasheet

Absolute Maximum Ratings

The absolute maximum ratings are stress ratings only. Stresses greater than those listed below can cause permanent damage to the
device. Functional operation of the 9DBL0243 / 9DBL0253 at absolute maximum ratings is not implied. Exposure to absolute maximum
rating conditions may affect device reliability.

Table 2. Absolute Maximum Ratings

Parameter Symbol Conditions Minimum | Typical | Maximum | Units | Notes
Supply Voltage VDDx 4.6 v 1,2
Input Voltage Vi -0.5 Vppt0.5 \ 1,3
Input High Voltage, SMBus | Viusyg | SMBus clock and data pins 3.9 \% 1
Storage Temperature Ts -65 150 °C 1
Junction Temperature Tj 125 °C 1
Input ESD Protection ESD prot | Human Body Model 2500 1
Supply Voltage VDDx 4.6 1,2
! Guaranteed by design and characterization, not 100% tested in production.
2 Operation under these conditions is neither implied nor guaranteed.
3 Not to exceed 4.6V.
Thermal Characteristics
Table 3. Thermal Characteristics
Symbol Parameter Package Typical Values | Units | Notes
0,c Junction to case 62 °CIW 1
0 Junction to base 54 °CIW 1
0,0 Junction to air, still air 50 °CIW 1
CHIX Junction to air, 1 m/s air flow NLG24 43 °CIW 1
0,3 Junction to air, 3 m/s air flow 39 °CIW 1
0,p5 Junction to air, 5 m/s air flow 38 °CIW 1
" EPAD soldered to board.
Electrical Characteristics
Tawvg = over the specified operating range. Supply voltages per normal operation conditions; see Test Loads for loading conditions.
Table 4. SMBus Parameters
Parameter Symbol Conditions Minimum | Typical | Maximum | Units | Notes
SMBus Input Low Voltage | V,smg | Vbosms = 3-3V 0.8 v
SMBus Input High Voltage | Vipswe | Vopsms = 3-3V 2.1 3.6 v
SMBus Output Low Voltage | Voisme | at lpuLLup 04 v
SMBus Sink Current lpuLLup | @t VoL 4 mA
©2017 Integrated Device Technology, Inc. 4 March 15, 2017
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Table 4. SMBus Parameters (Cont.)

Parameter Symbol Conditions Minimum | Typical | Maximum | Units | Notes
Nominal Bus Voltage Vbopswe 2.7 3.6 v
SCLK/SDATA Rise Time trswg | (Max V- 0.15V) to (Min V| + 0.15V) 1000 ns 1
SCLK/SDATA Fall Time trsmg | (Min Vi + 0.15V) to (Max V- 0.15V) 300 ns 1
SMBus Operating Frequency | fgyg | SMBus operating frequency 500 kHz | 2,3

! Guaranteed by design and characterization, not 100% tested in production.
2 The device must be powered up for the SMBus to function.
3 The differential input clock must be running for the SMBus to be active.

Table 5. Input/Supply/Common Parameters

Parameter Symbol Conditions Minimum | Typical | Maximum | Units | Notes
Supply Voltage VDDx Supply voltage for core and analog 3.135 3.3 3.465 v
Ambient Operating . o
Temperature Tams Industrial range -40 25 85 C
Input High Voltage ViH Single-ended inputs, except SMBus 0.75 Vppy V%Dé‘ ¥ \Y
Input Low Voltage \ 0.3 0.25 Vppy \%
Input High Voltage Vit Single-ended tri-level inputs ("_tri' suffix) 0.75 Vppy Vpp+ 0.3 \%
Input Mid VoItage V|Mt|’i 0.4 VDDX 0.5 VDDX 0.6 VDDX Vv
Input Low Voltage VL -0.3 0.25 Vppy \%
Iin Single-ended inputs, V) = GND, V|\ = Vppy -5 5 HA
Single-ended inputs
Input Current V|N. =0 V; Inputs with internal pull-up
Iinp resistors -50 50 HA
V\y = VDD; Inputs with internal pull-down
resistors
Bypass mode 1 200 MHz 2
Input Frequency Fin
PLL mode 90 100.00 160 MHz 2
Pin Inductance Loin 7 nH 1
Cin Logic Inputs, except DIF_IN 1.5 5 pF 1
Capacitance Cinpir N | DIF_IN differential clock inputs 1.5 2.7 pF 1
Cout Output pin capacitance 6 pF 1
CLK_IN Loss of
Signal Detect Time Los 42 6 ms !
CLK_IN Loss of
Signal Release tLOSREL 0.12 0.5 ms 1
Time
Clk Stabilization tstAB 1.8 ms 1,2
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Table 5. Input/Supply/Common Parameters (Cont.)

Parameter Symbol Conditions Minimum | Typical | Maximum | Units | Notes
Input SS o
Modulation ODINPCIe Allgwable frequency for PCle applications 30 315 33 KHz
(Triangular Modulation)
Frequency PCle
Input SS
Modulation ¢ Allowable frequency for non-PCle 0 66 KHz
Frequency MODIN | applications (Triangular Modulation)
non-PCle
DIF start after OE# assertion
OE# Latency tLatoes | piF stop after OE# deassertion 1 2 3 clocks | 1.3
. DIF output enable after
TdrIVG_PD# tDRVPD PD# de-assertion 300 us 1,3
Tfall tr Fall time of single-ended control inputs 5 ns 2
Trise tr Rise time of single-ended control inputs 5 ns 2
! Guaranteed by design and characterization, not 100% tested in production.
2 Control input must be monotonic from 20% to 80% of input swing.
3 Time from deassertion until outputs are > 200mV.
Table 6. Clock Input Parameters
Parameter Symbol Conditions Minimum | Typical | Maximum | Units | Notes
Input Crossover Voltage — DIF_IN | Vcross | Cross over voltage 150 900 mV 1
Input Swing — DIF_IN Vswing | Differential value 300 mV 1
Input Slew Rate — DIF_IN dv/dt | Measured differentially 0.4 8 Vins | 1,2
Input Leakage Current I ViN=Vpp,ViN=GND -5 5 pA
Input Duty Cycle Ay Measurement from differential 45 55 % 1
waveform
Input Jitter —~Cycle to Cycle JpiFin | Differential measurement 0 125 ps 1

! Guaranteed by design and characterization, not 100% tested in production.
2 Slew rate measured through £75mV window centered around differential zero.
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Table 7. DIF Low-Power HCSL Outputs

Parameter Symbol Conditions Minimum | Typical | Maximum | Units | Notes
Slew Rate dvidt Scope averaging on, fast setting 2.0 2.8 4 Vins | 1,2,3
dv/dt Scope averaging on, slow setting 1.3 2.0 2.9 Vins | 1,2,3
Slew Rate Matching AdV/dt Slew rate matching 6 20 % 1,2,4
Voltage High VHicH Statistical measurement on 660 754 850 7
single-ended signal using
. . mV
Voltage Low Viow oscilloscope math function. (Scope -150 3 150 7
averaging on)
Maximum Voltage Vmax Measurement on single ended signal 797 1150 7
- . using absolute value. (Scope mV
Minimum Voltage Vmin averaging off) -300 -39 7
Crossing Voltage (abs) | Vcross_abs Scope averaging off 250 384 550 mV 1,5
Crossing Voltage (var) A-Vcross Scope averaging off 16 140 mV 1,6

! Guaranteed by design and characterization, not 100% tested in production.
2 Measured from differential waveform.

3 Slew rate is measured through the Vswing voltage range centered around differential 0 V. This results in a £50mV window around
differential V.

4 Matching applies to rising edge rate for Clock and falling edge rate for Clock#. It is measured using a 75mV window centered on the
average cross point where Clock rising meets Clock# falling. The median cross point is used to calculate the voltage thresholds the
oscilloscope is to use for the edge rate calculations.

SV/cross is defined as voltage where Clock = Clock# measured on a component test board and only applies to the differential rising edge
(i.e. Clock rising and Clock# falling).

6 The total variation of all Vcross measurements in any particular system. Note that this is a subset of Vcross_min/max (Vcross absolute)
allowed. The intent is to limit Vcross induced modulation by setting A-Vcross to be smaller than Vcross absolute.

7 At default SMBus settings.

Table 8. Current Consumption

Parameter Symbol Conditions Minimum | Typical | Maximum | Units | Notes
lboa | Voo PLL Mode at 100MHz 7 10 mA
o"ergt&';feﬁt”pp'y lbooie | Vooois, PLL Mode at 100MHz 3.3 5 mA
lobo+r | Vbpo * Vbpr. PLL Mode, all outputs at 100MHz 20 26 mA
Iboren | Vopa, CKPWRGD_PD# = 0 0.6 1.0 mA | 1
PO‘(“:’j:rE:tW” IbopiPp | Vooicy CKPWRGD_PD# = 0 3.0 43 mA | 1
Iboaoro | Voo + Vopr, CKPWRGD_PD# = 0 0.9 14 mA | 1

" Input clock stopped.
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Table 9. Output Duty Cycle, Jitter, Skew and PLL Characteristics

Parameter Symbol Conditions Minimum | Typical | Maximum | Units | Notes
-3dB point in High BW Mode (100MHz) 2 3.3 4 MHz | 15
PLL Bandwidth BW
-3dB point in Low BW Mode (100MHz) 1 1.5 2 MHz | 1,5
PLL Jitter Peaking tipeak | Peak pass band gain (100MHz) 0.8 2 dB 1
Duty Cycle toe Measured differentially, PLL Mode 45 50 55 % 1
Duty Cycle Distortion toco Measured differentially, Bypass Mode -1 0.0 1 % 1,3
t Bypass Mode, V1 = 50% 2500 3440 4500 S 1
Skew, Input to Output pdBYP P ! ’ P
togpr, | PLL Mode V1 =50% -100 8 100 ps 1,4
Skew, Output to Output tsks Mean value at 100MHz, VT = 50% 17 50 ps 1,4
PLL Mode 15 50 ps 1,2
Jitter, Cycle to Cycle tieyc-cye —
Additive Jitter in Bypass Mode 0.1 1 ps 1,2

! Guaranteed by design and characterization, not 100% tested in production.
2 Measured from differential waveform.

3 Duty cycle distortion is the difference in duty cycle between the output and the input clock when the device is operated in Bypass Mode.
4 Al outputs at default slew rate.
5The minimum/typical/maximum values of each BW setting track each other, i.e., Low BW maximum will never occur with High BW

minimum.
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Table 10. Filtered Phase Jitter Parameters - PCle Common Clocked (CC) Architectures

Parameter Symbol Conditions Minimum | Typical | Maximum ";j:‘?tt;y Units | Notes
s | 1,23,
{ohPCleGH-CC PCle Gen 1 23 33 86 (;’_p) .
PCle Gen 2 Low Band
10kHz < f < 1.5MHz ps
(PLL BW of 5-16MHz or 8-5MHz, 06 1.0 3 (rms) 1,25
t CDR = 5MHz)
JphPCIeG2-CC PCle Gen 2 High Band
Phase Jitter, 1.5MHz < f < Nyquist (50MHz) 17 24 31 ps 195
PLL Mode (PLL BW of 5-16MHz or 8-5MHz, ' ' ' (rms) | 7
CDR = 5MHz)
PCle Gen 3 s
tiohpclesa-cc | (PLL BW of 2-4MHz or 2-5MHz, 0.4 0.50 1 (r?ns) 1,2,5
CDR = 10MHz)
PCle Gen 4 s
tjphPCIeG4-CC (PLL BW of 2-4MHz or 2—5MHZ, 0.4 0.50 0.5 (I'E')T]S) 1,2,5
CDR = 10MHz)
tjphPCIeG1-CC PCle Gen 1 0.05 0.10 (FF))'SP) 1,2,5
PCle Gen 2 Low Band
10kHz < f < 1.5MHz 0.05 0.10 ps 1,2,4,
(PLL BW of 5-16MHz or 8-5MHz, ' ' (rms) 5
t CDR = 5MHz)
Additive Phage | T PCle Gen 2 High Band
Jitter. Bvpass 1.5MHz < f < Nyquist (50MHz) 0.05 0.10 N/A ps | 124,
o dy;) (PLL BW of 5-16MHz or 8-5MHz, ' ' (rms) | 5
CDR = 5MHz)
PCle Gen 3 s | 124
tiohpclesa-cc | (PLL BW of 2-4MHz or 2-5MHz, 0.05 0.10 (rrrJns) ’5’ ’
CDR = 10MHz)
PCle Gen 4 s | 124
tjphPCIeG4-CC (PLL BW of 2-4MHz or 2—5MHZ, 0.05 0.10 (I'E')nS) ’5’ '
CDR = 10MHz)

! Applies to all outputs.
2 Based on PCle Base Specification Rev 4.0 version 0.7 draft. See http://www.pcisig.com for latest specifications.
3 Sample size of at least 100K cycles. This figure extrapolates to 108ps pk-pk at 1M cycles for a BER of 1-12.

4 For RMS values additive jitter is calculated by solving the following equation for b [a*2 + b2 = ¢"2] where a is rms input jitter and c is
rms total jitter.

5 Driven by 9FGL0841 or equivalent.
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Table 11. Unfiltered Phase Jitter Parameters

-40db/decade roll-off > 20MHz

Parameter Symbol Conditions Minimum | Typical | Maximum Units Notes
tiph156M 156.25MHz, 1.5MHz to 10MHz, 159 fs 1,2,3
-20dB/decade rollover < 1.5MHz, (rms)
Additive Phase -40db/decade roll-off > 10MHz
Jitter, FanoutMode | 1iacz0 156.25MHz, 12kHz to 20MHz, 363 fs 123
-20dB/decade rollover <12kHz, (rms)

! Applies to all outputs when driven by Wenzel clock source.

2 Driven by Rhode & Schwartz SMA100.
3 For RMS values additive jtter is calculated by solving the following equation: Additive jitter = SQRT](total jitter)*2 - (input jitter)A2].

Power Management Table

DIFx/DIFx#
CKPWRGD_PD# CLK_IN SMBus OE bit OExi# Pin Complementary PLL
True Output
Output

0 X X X Low Low’ Off
1 Running 1 0 Running Running On?
1 Running 1 1 Disabled’ Disabled" on’
1 Running 0 X Disabled’ Disabled" on’

" The output state is set by B11[1:0] (Low/Low default).
2 Input polarities defined as default values for xx43/xx53 devices.
3f Bypass Mode is selected, the PLL will be off and outputs will be running.

PLL Operating Mode Table

HIBW_BYPM_LOBW# Mode Byte1 [7:6] Readback Byte1 [4:3] Readback
0 PLL Low BW 00 00
M Bypass 01 01
1 PLL High BW 11 11

©2017 Integrated Device Technology, Inc.
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Power Connections

Pin Number
Description
Voo GND
3 25 Input receiver analog
8 6 Digital power
10, 21 25 DIF outputs
15 25 PLL analog
SMBus Addressing Table
SADR Address + Read/Write Bit
0 1101011 X
State of SADR on first application of CKPWRGD_PD# M 1101100 X
1 1101101 X

Note: If not using CKPWRGD (CKPWRGD tied to VDD3.3), all 3.3V Vpp need to transition from 2.1V to 3.135V in < 300psec.

Test Loads

Low-Power Push-Pull HCSL Output Test Load
(integrated terminations)

L =5inches

|

| N\

| > Differential Zo

| /

| IzpF —=2F

Terminations

Device DIF Zo (Q) Rs (Q)
9DBL0243 100 None needed
9DBL0253 100 7.5
9DBL0243 85 N/A
9DBL0253 85 None needed

Alternate Terminations
The 9DBL family can easily drive LVPECL, LVDS, and CML logic. See “AN-891 Driving LVPECL, LVDS, and CML Logic with IDT's
“Universal” Low-Power HCSL Outputs” for details.
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General SMBus Serial Interface Information for 9DBL0243 / 9DBL0253

How to Write

= Controller (host) sends a start bit

= Controller (host) sends the write address

= DT clock will acknowledge

= Controller (host) sends the beginning byte location = N
IDT clock will acknowledge

Controller (host) sends the byte count = X

IDT clock will acknowledge

= Controller (host) starts sending Byte N through Byte N+X-1
IDT clock will acknowledge each byte one at a time

= Controller (host) sends a stop bit

Index Block Write Operation
Controller (Host) IDT (Slave/Receiver)
T | starT bit
Slave Address
WR WRite
ACK
Beginning Byte =N
ACK
Data Byte Count = X
ACK
Beginning Byte N
ACK
0 >
0 @ 0
0 ® 0
0
Byte N+ X -1
ACK
P stoP bit

Note: SMBus address is latched on SADR pin. Default values are

for the xx43and xx53. Contact IDT for quick-turn customization.

How to Read

Controller (host) will send a start bit

Controller (host) sends the write address

IDT clock will acknowledge

Controller (host) sends the beginning byte location = N
IDT clock will acknowledge

Controller (host) will send a separate start bit
Controller (host) sends the read address

IDT clock will acknowledge

IDT clock will send the data byte count = X

IDT clock sends Byte N+X-1

IDT clock sends Byte 0 through Byte X (if X was written to
Byte 8)

Controller (host) will need to acknowledge each byte
Controller (host) will send a not acknowledge bit
Controller (host) will send a stop bit

Index Block Read Operation
Controller (Host) IDT (Slave/Receiver)
T ‘ starT bit
Slave Address
WR WRite
ACK
Beginning Byte =N
ACK
RT Repeat starT
Slave Address
RD ReaD
ACK
Data Byte Count=X
ACK
Beginning Byte N
ACK
o 0
0 & 0
0 > 0
0
Byte N+ X -1
N Not acknowledge
P stoP bit

©2017 Integrated Device Technology, Inc.
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SMBus Table: Output Enable Register 1

Byte 0 Name Control Function Type 0 1 Default
Bit 7 Reserved 0
Bit 6 Reserved 0
Bit 5 Reserved 0
Bit 4 DIF OE1 Output Enable RW See B11[1:0] Pin Control 1
Bit 3 Reserved 0
Bit 2 DIF OEO Output Enable RW See B11[1:0] Pin Control 1
Bit 1 Reserved 0
Bit 0 Reserved 0

' A low on these bits will override the OE# pin and force the differential output to the state indicated by B11[1:0] (Low/Low default).

SMBus Table: PLL Operating Mode and Output Amplitude Control Register

Byte 1 Name Control Function Type 0 1 Default
Bit 7 PLLMODERB1 PLL Mode Readback Bit 1 R See PLL Operating Mode Table Latch
Bit 6 PLLMODERBO PLL Mode Readback Bit 0 R Latch
Bit 5 PLLMODE_SWCNTRL | Enable SW control of PLL Mode | RW VzL“teFfLi[ mgf] V‘:L“teFfLi[ Eﬂg‘;:] 0
Bit 4 PLLMODE1 PLL Mode Control Bit 1 RW! See PLL Operating Mode Table 0
Bit 3 PLLMODEO PLL Mode Control Bit 0 RW! 0
Bit 2 Reserved 1
Bit 1 AMPLITUDE 1 RW 00 = 0.60V 01=10.68V 1

Controls Output Amplitude
Bit 0 AMPLITUDE 0 RW 10 =0.75V 11=0.85V 0
" B1[5] must be set to a 1 for these bits to have any effect on the part.
SMBus Table: Output Disable Register

Byte 2 Name Control Function Type 0 1 Default
Bit 7 Reserved 1
Bit 6 Reserved 1
Bit5 Reserved 1
Bit 4 SLEWRATESEL DIF1 Slew rate selection RW Slow Setting Fast Setting 1
Bit 3 Reserved 1
Bit 2 SLEWRATESEL DIF0 Slew rate selection RW Slow Setting Fast Setting 1
Bit 1 Reserved 1
Bit 0 Reserved 1

©2017 Integrated Device Technology, Inc. 13 March 15, 2017
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SMBus Table: Slew Rate Control Register

Byte 3 Name Control Function Type 0 1 Default
Bit 7 Reserved 0
Bit 6 Reserved 0
Bit 5 Reserved 0
Bit 4 Reserved 0
Bit 3 Reserved 0
Bit 2 Reserved 0
Bit 1 Reserved 0
Bit 0 SLEWRATESEL FB Adjust Slew Rate of FB RW Slow Setting Fast Setting 1

Byte 4 is Reserved.

SMBus Table: Reserved Register

Byte 5 Name Control Function Type 0 1 Default
Bit 7 RID3 R 0
Bit 6 RID2 R 0

Revision ID A rev =0000
Bit 5 RID1 R 0
Bit 4 RIDO R 0
Bit 3 VID3 R 0
Bit 2 VID2 R 0
VENDOR ID 0001 =IDT
Bit 1 VID1 R 0
Bit 0 VIDO R 1

SMBus Table: Vendor & Revision ID Register

Byte 6 Name Control Function Type 0 1 Default
Bit 7 Device ID7 RW 0
Bit 6 Device ID6 RW 1
Bit 5 Device ID5 RW 0

9DBL0243/0253 = 52
Bit 4 Device D4 RW 9DBL0443/0453 = 54 1
Device ID _
Bit 3 Device D3 RW 9DBL0643/0653 = 56 X
: : 9DBL0843/0853 = 58
Bit 2 Device ID2 RW X
Bit 1 Device ID1 RW X
Bit 0 Device ID0 RW X

©2017 Integrated Device Technology, Inc. 14 March 15, 2017
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SMBus Table: Device ID

Byte 7 Name Control Function Type 0 1 Default
Bit 7 Reserved 0
Bit 6 Reserved 0
Bit 5 Reserved 0
Bit 4 BC4 RW 0
Bit 3 BC3 RW Writing to this register will configure 1
Bit 2 BC2 Byte Count Programming RW | how many bytes will be read back, 0
Bit 1 BCA RW default is = 8 bytes. 0
Bit 0 BCO RW 0

Bytes 8 and 9 are Reserved.
SMBus Table: Byte Count Register

Byte 10 Name Control Function Type 0 1 Default
Bit 7 Reserved 1
Bit 6 Power-Down (PD) Restore Restore Default Config. In PD RW Clear ggnﬂg " Keep ggnflg " 1
Bit 5 Reserved 0
Bit 4 Reserved 0
Bit 3 Reserved 0
Bit 2 Reserved 0
Bit 1 Reserved 0
Bit 0 Reserved 0

SMBus Table: Byte Count Register

Byte 11 Name Control Function Type 0 1 Default

Bit 7 FB_imp[1] . . RW 00=233 10=100 see

Differential Zout (ohms)

Bit 6 FB_imp[0] RW 01=85 11 = Reserved Note
Bit 5 Reserved 0

Bit 4 Reserved 0

Bit 3 Reserved 0

Bit 2 Reserved 0

Bit 0 STP[0] Disable State RW | 01=HiZHiZz | 11=LowHigh 0
Note: xx43 = 10, xx53 = 01.
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SMBus Table: Byte Count Register

Byte 12 Name Control Function Type 0 1 Default
Bit 7 Reserved X
Bit 6 Reserved X
Bit 5 DIFO_imp[1] _ . RW 00 =133 10 =100 see

Differential Zout (ohms)
Bit 4 DIF0_imp[0] RW 01=285 11 = Reserved Note
Bit 3 Reserved X
Bit 2 Reserved X
Bit 1 Reserved X
Bit 0 Reserved X

Note: xx43 = 10, xx53 = 01.

SMBus Table: Byte Count Register

Byte 13 Name Control Function Type 0 1 Default
Bit 7 Reserved X
Bit 6 Reserved X
Bit 5 Reserved X
Bit 4 Reserved X
Bit 3 Reserved X
Bit 2 Reserved X
Bit 1 DIF1_imp[1] RW 00=33 10 =100 see

Differential Zout (ohms)
Bit 0 DIF1_imp[0] RW 01=285 11 = Reserved Note

Note: xx43 = 10, xx53 = 01.

SMBus Table: Byte Count Register

Byte 14 Name Control Function Type 0 1 Default
Bit 7 Reserved X
Bit 6 Reserved X
Bit 5 OEOQ_pu/pd[1] OEO Pull-up (PuP)/ RW 00 = None 10 = Pup 0
Bit 4 OEO0_pu/pd]0] Pull-down (Pdwn) control RW 01=Pdwn | 11=Pup+Pdwn| 1
Bit 3 Reserved X
Bit 2 Reserved X
Bit 1 Reserved X
Bit 0 Reserved X

©2017 Integrated Device Technology, Inc. 16 March 15, 2017
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SMBus Table: Byte Count Register

Byte 15 Name Control Function Type 0 1 Default
Bit 7 Reserved X
Bit 6 Reserved X
Bit 5 Reserved X
Bit 4 Reserved X
Bit 3 Reserved X
Bit 2 Reserved X
Bit 1 OE1_pu/pd[1] OE1 Pull-up (PuP)/ RW 00 = None 10 = Pup 0
Bit 0 OE1_pu/pd0] Pull-down (Pdwn) control RW 01=Pdwn | 11=Pup+Pdwn| 1
Note: These values are for xx43 and xx53.

SMBus Table: Byte Count Register

Byte 16 Name Control Function Type 0 1 Default
Bit7 Reserved 0
Bit 6 Reserved 0
Bit 5 Reserved 0
Bit 4 Reserved 0
Bit 3 Reserved 0
Bit 2 Reserved 0
Bit 1 CKPWRGD_PD_pu/pd[1] CKPWRGD_PD Pull-up (PuP)/ | RW 00 = None 10 = Pup 1
Bit 0 CKPWRGD_PD_pu/pd[0] Pull-down (Pdwn) control RW 01=Pdwn | 11=Pup+Pdwn| 0
Note: These values are for xx43 and xx53.

Byte 17 is Reserved.
SMBus Table: Byte Count Register

Byte 18 Name Control Function Type 0 1 Default
Bit 7 Reserved X
Bit 6 Reserved X
Bit 5 Reserved X

. . . Enabled when Enabled when
Bit 4 OE1_polarity Sets OE1 polarity RW Low High 0
Bit 3 Reserved X
. . . Enabled when Enabled when
Bit 2 OEO_polarity Sets OEQ polarity RW Low High 0
Bit 1 Reserved X
Bit 0 Reserved X
©2017 Integrated Device Technology, Inc. 17 March 15, 2017
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SMBus Table: Byte Count Register

Byte 19 Name Control Function Type 0 1 Default
Bit 7 Reserved 0
Bit 6 Reserved 0
Bit 5 Reserved 0
Bit 4 Reserved 0
Bit 3 Reserved 0
Bit 2 Reserved 0
Bit 1 LOS Polarity Determines LOS polarity | Rw |~ -0 Hen INPut 1 HIGh when naut 14
Bit 0 CKPWRGD._ PD Determine: j;lijt;/,\lRGD_PD RW P\?v\;]v:rr] Iig\\:vvn Pwo;/]v:r: Iagmn 0

Note: These values are for 0243 and 0253.
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Package Drawings

Figure 2. 4 x 4 x 0.5 mm 24-VFQFPN - page 1
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Figure 3. 4 x 4 x 0.5 mm 24-VFQFPN - page 2
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Marking Diagrams

LO243Al
#YYWW$

® LOT

LO253Al
#YYWW$S

e LOT

1. Line 1: truncated part number

“#” denotes stepping number.

2.
3. “YYWW?” denotes the last two digits of the year and week the part was assembled.
4.“$" denotes mark code.

5.

“LOT” denotes lot number.

Ordering Information

Orderable Part Number Notes Package Carrier Type Temperature
9DBL0243ANLGI 4 x 4 x 0.5 mm 24-VFQFPN Tubes -40° to +85°C
9DBL0243ANLGI8 1000 4 x 4 x 0.5 mm 24-VFQFPN Tape and Reel -40° to +85°C
9DBL0253ANLGI 4 x 4 x 0.5 mm 24-VFQFPN Tubes -40° to +85°C
9DBL0253ANLGI8 50 4 x 4 x 0.5 mm 24-VFQFPN Tape and Reel -40° to +85°C

“G” designates PB-free configuration, RoHS compliant.

“A” is the device revision designator (will not correlate with the datasheet revision).

Revision History

Revision Date

Description of Change

March 15, 2017

= Minor update to all electrical tables for consistency; no material changes to specifications.
= Rearranged order of content and reformatted tables.

= Block diagram redrawn.

= Updated package outline drawings to the latest revision (01).

February 1, 2017

= Corrected Byte 16[3:2]. These bits are reserved with '00' default.

January, 25, 2017

= Updated ohm symbols and output references in Bytes [11:13], stylistic change only.

December 22, 2016

= Initial final release

= Extensive updates for consistency and clarity throughout the data sheet
= Update Electrical Tables with characterization data

= Added marking diagrams.
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® San Jose, CA 95138 USA Fax: 408-284-2775
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DISCLAIMER Integrated Device Technology, Inc. (IDT) and its affiliated companies (herein referred to as “IDT”) reserve the right to modify the products and/or specifications described herein at any time,
without notice, at IDT’s sole discretion. Performance specifications and operating parameters of the described products are determined in an independent state and are not guaranteed to perform the same
way when installed in customer products. The information contained herein is provided without representation or warranty of any kind, whether express or implied, including, but not limited to, the suitability
of IDT's products for any particular purpose, an implied warranty of merchantability, or non-infringement of the intellectual property rights of others. This document is presented only as a guide and does not
convey any license under intellectual property rights of IDT or any third parties.

IDT's products are not intended for use in applications involving extreme environmental conditions or in life support systems or similar devices where the failure or malfunction of an IDT product can be rea-
sonably expected to significantly affect the health or safety of users. Anyone using an IDT product in such a manner does so at their own risk, absent an express, written agreement by IDT.

Integrated Device Technology, IDT and the IDT logo are trademarks or registered trademarks of IDT and its subsidiaries in the United States and other countries. Other trademarks used herein are the property
of IDT or their respective third party owners. For datasheet type definitions and a glossary of common terms, visit www.idt.com/go/glossary. Integrated Device Technology, Inc.. All rights reserved.
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