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8 O/P 1.5V PCIe Gen1-2-3 ZDB/FOB 
w/Zo=100ohms

9DBU0841

Description
The 9DBU0841 is a member of IDT's 1.5V Ultra-Low-Power 
(ULP) PCIe family. It has integrated output terminations 
providing Zo=100  for direct connection to 100
transmission lines. The device has 8 output enables for clock 
management and 3 selectable SMBus addresses.

Recommended Application
1.5V PCIe Gen1-2-3 Zero Delay/Fanout Buffer (ZDB/FOB)

Output Features
• 8 – 1-167MHz Low-Power (LP) HCSL DIF pairs

w/ZO=100

Key Specifications
• DIF cycle-to-cycle jitter <50ps

• DIF output-to-output skew < 80ps

• DIF phase jitter is PCIe Gen1-2-3 compliant

• Very low additive phase jitter in bypass mode

Features/Benefits
• Direct connection to 100  transmission lines; saves 32

resistors compared to standard HCSL outputs

• 53mW typical power consumption in PLL mode; eliminates
thermal concerns

• Outputs can optionally be supplied from any voltage
between 1.05 and 1.5V; maximum power savings

• Spread Spectrum (SS) compatible; allows SS for EMI
reduction

• OE# pins; support DIF power management

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

• Spread Spectrum tolerant; allows reduction of EMI

• SMBus-selectable features; optimize signal integrity to
application

• slew rate for each output

• differential output amplitude

• Pin/SMBus selectable PLL bandwidth and PLL Bypass;
optimize PLL to application

• Outputs blocked until PLL is locked; clean system start-up

• Device contains default configuration; SMBus interface not
required for device control

• Three selectable SMBus addresses; multiple devices can
easily share an SMBus segment

• 3.3V tolerant SMBus interface works with legacy controllers

• Space saving 48-pin 6x6mm VFQFPN; minimal board
space
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Pin Configuration

SMBus Address Selection Table

Power Management Table

Power Connections PLL Operating Mode

SADR Address
0 1101011
M 1101100
1 1101101

x
State of SADR on first application of 

CKPWRGD_PD#

+ Read/Write bit

x
x

True O/P Comp. O/P
0 X X X Low Low Off
1 Running 0 X Low Low On1

1 Running 1 0 Running Running On1

1 Running 1 1 Low Low On1

PLL
DIFx

CKPWRGD_PD#
SMBus
OEx bit

1. If Bypass mode is selected, the PLL will be off, and outputs will be running.

CLK_IN OEx# Pin

Note: epad on this device is not electrically connected to the die.
It should be connected to ground for best thermal performance.
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Pin Descriptions
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Pin Descriptions (cont.)

Test Loads

Driving LVDS

Rs

Rs

Low-Power HCSL Differential Output Test Load

2pF 2pF

5 inches

Zo=100

Note: The device can drive transmission line lengths greater 
than those allowed by the PCIe SIG

Rs

Device

Rs

Zo

Driving LVDS

Cc

Cc R7a R7b

R8a R8b

LVDS Clock 
input

3.3V
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Absolute Maximum Ratings

Stresses above the ratings listed below can cause permanent damage to the 9DBU0841. These ratings, which are standard 
values for IDT commercially rated parts, are stress ratings only. Functional operation of the device at these or any other 
conditions above those indicated in the operational sections of the specifications is not implied. Exposure to absolute maximum
rating conditions for extended periods can affect product reliability. Electrical parameters are guaranteed only over the 
recommended operating temperature range.

Electrical Characteristics–Clock Input Parameters
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Electrical Characteristics–Input/Supply/Common Parameters–Normal Operating 
Conditions
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Electrical Characteristics–DIF Low-Power HCSL Outputs

Electrical Characteristics–Current Consumption

V/ns
V/ns
%
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Electrical Characteristics–Output Duty Cycle, Jitter, Skew and PLL Characteristics

Electrical Characteristics–Phase Jitter Parameters

2.6 3.1

0.6 1

0.6 0.7
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Additive Phase Jitter Plot: 125M (12kHz to 20MHz)

RMS additive jitter: 313fs
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General SMBus Serial Interface Information

How to Write

• Controller (host) sends 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) 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

Note: SMBus Address is Latched on SADR pin.

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(H) 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

IDT (Slave/Receiver)

ACK

ACK

ACK

ACK

O

O

O

ACK

IDT (Slave/Receiver)

ACK

ACK

ACK

Data Byte Count=X

Beginning Byte N

O

O

O

Byte N + X - 1
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SMBus Table: Output Enable Register 1

Byte 0 Name Control Function Type 0 1 Default

Bit 7 DIF OE7 Output Enable RW Low/Low Enabled 1
Bit 6 DIF OE6 Output Enable RW Low/Low Enabled 1
Bit 5 DIF OE5 Output Enable RW Low/Low Enabled 1
Bit 4 DIF OE4 Output Enable RW Low/Low Enabled 1
Bit 3 DIF OE3 Output Enable RW Low/Low Enabled 1
Bit 2 DIF OE2 Output Enable RW Low/Low Enabled 1
Bit 1 DIF OE1 Output Enable RW Low/Low Enabled 1
Bit 0 DIF OE0 Output Enable RW Low/Low Enabled 1

1. A low on these bits will overide the OE# pin and force the differential output Low/Low

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 Latch
Bit 6 PLLMODERB0 PLL Mode Readback Bit 0 R Latch

Bit 5 PLLMODE_SWCNTRL Enable SW control of PLL Mode RW
Values in B1[7:6] 

set PLL Mode
Values in B1[4:3] 

set PLL Mode
0

Bit 4 PLLMODE1 PLL Mode Control Bit 1 RW1 0

Bit 3 PLLMODE0 PLL Mode Control Bit 0 RW1 0

Bit 2 1
Bit 1 AMPLITUDE 1 RW 00 = 0.55V 01= 0.65V 1
Bit 0 AMPLITUDE 0 RW 10 = 0.7V 11 = 0.8V 0

1. B1[5] must be set to a 1 for these bits to have any effect on the part.

SMBus Table: DIF Slew Rate Control Register
Byte 2 Name Control Function Type 0 1 Default
Bit 7 SLEWRATESEL DIF7 Adjust Slew Rate of DIF7 RW Slow Setting Fast Setting 1
Bit 6 SLEWRATESEL DIF6 Adjust Slew Rate of DIF6 RW Slow Setting Fast Setting 1
Bit 5 SLEWRATESEL DIF5 Adjust Slew Rate of DIF5 RW Slow Setting Fast Setting 1
Bit 4 SLEWRATESEL DIF4 Adjust Slew Rate of DIF4 RW Slow Setting Fast Setting 1
Bit 3 SLEWRATESEL DIF3 Adjust Slew Rate of DIF3 RW Slow Setting Fast Setting 1
Bit 2 SLEWRATESEL DIF2 Adjust Slew Rate of DIF2 RW Slow Setting Fast Setting 1
Bit 1 SLEWRATESEL DIF1 Adjust Slew Rate of DIF1 RW Slow Setting Fast Setting 1
Bit 0 SLEWRATESEL DIF0 Adjust Slew Rate of DIF0 RW Slow Setting Fast Setting 1

Note: See "Low-Power HCSL Outputs" table for slew rates.

SMBus Table: Frequency Select Control Register
Byte 3 Name Control Function Type 0 1 Default
Bit 7 1
Bit 6 1
Bit 5 0

Bit 4 0

Bit 3 0

Bit 2 1
Bit 1 1
Bit 0 SLEWRATESEL FB Adjust Slew Rate of FB RW Slow Setting Fast Setting 1

Byte 4 is Reserved and reads back 'hFF

Reserved

Reserved

Reserved

Reserved

Reserved

See PLL Operating Mode Table

See PLL Operating Mode Table

Reserved

Controls Output Amplitude

Reserved

Reserved
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SMBus Table: Revision and Vendor ID Register
Byte 5 Name Control Function Type 0 1 Default
Bit 7 RID3 R 0
Bit 6 RID2 R 0
Bit 5 RID1 R 0
Bit 4 RID0 R 0
Bit 3 VID3 R 0
Bit 2 VID2 R 0
Bit 1 VID1 R 0
Bit 0 VID0 R 1

SMBus Table: Device Type/Device ID
Byte 6 Name Control Function Type 0 1 Default
Bit 7 Device Type1 R 0
Bit 6 Device Type0 R 1
Bit 5 Device ID5 R 0
Bit 4 Device ID4 R 0
Bit 3 Device ID3 R 1
Bit 2 Device ID2 R 0
Bit 1 Device ID1 R 0
Bit 0 Device ID0 R 0

SMBus Table: Byte Count Register
Byte 7 Name Control Function Type 0 1 Default
Bit 7 0
Bit 6 0
Bit 5 0
Bit 4 BC4 RW 0
Bit 3 BC3 RW 1
Bit 2 BC2 RW 0
Bit 1 BC1 RW 0
Bit 0 BC0 RW 0

0001 = IDT

Reserved

Reserved

Device Type

Writing to this register will configure how 
many bytes will be read back, default is  

= 8 bytes.
Byte Count Programming

VENDOR ID

Device ID

Reserved

Revision ID

001000 binary or 08 hex

00 = FGx, 01 = DBx ZDB/FOB, 
10 = DMx, 11= DBx FOB

A rev = 0000
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Notes:

1. “LOT” is the lot sequence number.

2. “COO” denotes country of origin.

3. YYWW is the last two digits of the year and week that the part was assembled.

4. Line 2: truncated part number

5. “L” denotes RoHS compliant package.

6. “I” denotes industrial temperature range device.

Thermal Characteristics

ICS
DBU0841AL

YYWW
COO
LOT

ICS
BU0841AIL

YYWW
COO
LOT

C/W

C/W

C/W

C/W

C/W

C/W
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Package Outline and Package Dimensions (NDG48) – use EPAD Option 1
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Package Outline and Package Dimensions (NDG48) – use EPAD 4.2 mm SQ
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Ordering Information

"LF" suffix to the part number are the Pb-Free configuration and are RoHS compliant.

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

Revision History

Part / Order Number Shipping Packaging Package Temperature
9DBU0841AKLF Trays 48-pin VFQFPN 0 to +70° C

9DBU0841AKLFT Tape and Reel 48-pin VFQFPN 0 to +70° C
9DBU0841AKILF Trays 48-pin VFQFPN -40 to +85° C
9DBU0841AKILFT Tape and Reel 48-pin VFQFPN -40 to +85° C
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