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2 . 5 7 V  /  0 9  7 V  D u a l  C h a n n e l Programmable Clock/Data

D e l a y  w i t h  D i f f e r e n t i a l L V P E C L  O u t p u t s M u l t i � L e v e l  I n p u t s  w /  I n t e r n a l  T e r m i n a t i o n N B 6 L 2 9 5 T h e  N B 6 L 2 9 5  i s  a  D u a l  C h a n n e l  P r o g r a m m a b l e  D e l a y  C h i p

d e s i g n e d  p r i m a r i l y  f o r  C l o c k  o r  D a t a  d e � s k e w i n g  a n d  t i m i n g

a d j u s t m e n t .  T h e  N B 6 L 2 9 5  i s  v e r s a t i l e  i n  t h a t  t w o  i n d i v i d u a l  v a r i a b l e

d e l a y  c h a n n e l s ,  P D 0  a n d  P D 1 ,  c a n  b e  c o n f i g u r e d  i n  o n e  o f  t w o

o p e r a t i n g  m o d e s ,  a  D u a l  D e l a y  o r  a n  E x t e n d e d  D e l a y .

I n  t h e  D u a l  D e l a y  M o d e ,  e a c h  c h a n n e l  h a s  a  p r o g r a m m a b l e  d e l a y

s e c t i o n  w h i c h  i s  d e s i g n e d  u s i n g  a  m a t r i x  o f  g a t e s  a n d  a  c h a i n  o f

m u l t i p l e x e r s .  T h e r e  i s  a  f i x e d  m i n i m u m  d e l a y  o f  3 1 7  n s  p e r  c h a n n e l .

The Extended Delay Mode amounts to the additive delay of PD0 plus

PD1 and is accomplished with the Serial Data Interface MSEL bit set

High. This will internally cascade the output of PD0 into the input of

PD1. Therefore, the Extended Delay path starts at the IN0/IN0

 inputs,

flows through PD0, cascades to the PD1 and outputs through Q1/Q1 .

There is a fixed minimum delay of 6 ns for the Extended Delay Mode.

The required delay is accomplished by programming each delay

channel via a 3�pin Serial Data Interface, described in the application

section. The digitally selectable delay has an increment resolution of

typically 11 ps with a net programmable delay range of either 0 ns to

6 ns per channel in Dual Delay Mode; or from 0 ns to 11.2 ns for the

Extended Delay Mode.

The Multi�Level Inputs can be driven directly by differential

LVPECL, LVDS or CML logic levels; or by single ended LVPECL,

LVCMOS or LVTTL. A single enable pin is available to control both

inputs. The SDI input pins are controlled by LVCMOS or LVTTL

level signals. The NB6L295 LVPECL output contains temperature

compensation circuitry. This device is offered in a 4 mm x 4 mm

24�pin QFN Pb�free package. The NB6L295 is a member of the

ECLinPS MAX ™ family of high performance products.
Features
• Input Clock Frequency > 1.5 GHz with 550 mV

VOUTPP

• Input Data Rate > 2.5 Gb/s

• Programmable Delay Range: 0 ns to 6 ns per Delay
Channel

• Programmable Delay Range: 0 ns to 11.2 ns for
Extended Delay Mode

• Total Delay Range: 3.2 ns to 8.8 ns per Delay Channel

• Total Delay Range: 6 ns to 17 ns in Extended Delay
Mode

• Monotonic Delay: 11 ps Increments in 511 Steps

• Linearity �20 ps, Maximum

• 100 ps Typical Rise and Fall Times

• 3 ps Typical Clock Jitter, RMS

• 20 ps Pk−Pk Typical Data Dependent Jitter

• LVPECL, CML or LVDS Differential Input Compatible

• LVPECL, LVCMOS, LVTTL Single−Ended Input
Compatible

• 3−Wire Serial Interface

• Input Enable/Disable

• Operating Range: VCC = 2.375 V to 3.6 V

• LVPECL Output Level; 780 mV Peak−to−Peak, Typical

• Internal 50 � Input Termination Provided

• −40°C to 85°C Ambient Operating Temperature

• 24−Pin QFN, 4 mm x 4 mm

•
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Figure 1. Simplified Functional Block Diagram
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Table 2. ATTRIBUTES

Characteristics Value

Input Default State Resistors 37 k�

ESD Protection Human Body Model
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Table 4. DC CHARACTERISTICS, MULTI−LEVEL INPUTS VCC = VCC0 = VCC1 = 2.375 V to 3.6 V, GND = 0 V, TA = −40°C to
+85°C

Symbol Characteristic Min Typ Max Unit

POWER SUPPLY CURRENT

ICC Power Supply Current (Inputs, VTx and Outputs Open) (Sum of ICC,
ICC0, and ICC1)

110 140 170 mA

LVPECL OUTPUTS (Notes 5 and 6, Figure 21)

VOH Output HIGH Voltage
VCC = VCC0 = VCC1 = 3.3 V
VCC = VCC0 = VCC1 = 2.5 V

VCC − 1075
2225
1425

VCC − 950
2350
1550

VCC − 825
2475
1675

mV

VOL Output LOW Voltage
VCC = VCC0 = VCC1 = 3.3 V

VCC − 1825
1475

VCC − 1725
1575

VCC − 1625
1675

mV

VCC = VCC0 = VCC1 = 2.5 V
VCC − 1825

675
VCC − 1725

775
VCC − 1600

900

DIFFERENTIAL INPUT DRIVEN SINGLE−ENDED (see Figures 10 and 11) (Note 7)

Vth Input Threshold Reference Voltage Range 1050 VCC − 150 mV

VIH Single−Ended Input HIGH Voltage Vth + 150 VCC mV

VIL Single−Ended Input LOW Voltage GND Vth − 150 mV

VISE Single−Ended Input Voltage Amplitude (VIH − VIL) 300 VCC − GND mV

DIFFERENTIAL INPUTS DRIVEN DIFFERENTIALLY (see Figures 12 and 13) (Note 8)

VIHD Differential Input HIGH Voltage 1200 VCC mV

VILD Differential Input LOW Voltage GND VCC − 150 mV

VID Differential Input Voltage Swing (INx, INx) (VIHD − VILD) 150 VCC − GND mV

VCMR Input Common Mode Range (Differential Configuration) (Note 9) 950 VCC – 75 mV

IIH Input HIGH Current INx/INx, (VTn/VTn Open) −150 150 �A

IIL Input LOW Current IN/INX, (VTn/VTn Open) −150 150 �A

SINGLE−ENDED LVCMOS/LVTTL CONTROL INPUTS

VIH Single−Ended Input HIGH Voltage 2000 VCC mV

VIL Single−Ended Input LOW Voltage GND 800 mV

IIH Input HIGH Current −150 150 �A

IIL Input LOW Current −150 150 �A

TERMINATION RESISTORS

RTIN Internal Input Termination Resistor 40 50 60 �

NOTE: Device will meet the specifications after thermal equilibrium has been established when mounted in a test socket or printe−150
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Table 5. AC CHARACTERISTICS VCC = VCC0 = VCC1 = 2.375 V to 3.6 V, GND = 0 V, TA = −40°C to +85°C (Note 10)

Symbol Characteristic Min Typ Max Unit

fSCLK Serial Clock Input Frequency, 50% Duty Cycle 20 MHz

VOUTPP Output Voltage Amplitude (@ VINPPmin) fin ≤ 1.5 GHz
(Note 15) (See Figure 22)

530 780 mV

fDATA Maximum Data Rate (Note 14) 2.5 Gb/s

tRange Programmable Delay Range (@ 50 MHz)
Dual Mode IN0/IN0 to Q0/Q0 or IN1/IN1 to Q1/Q1
Extended Mode IN0/IN0 to Q1/Q1

0
0

5.7
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Serial Data Interface Programming
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Figure 9. Input Structure
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Figure 21. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020/D − Termination of ECL Logic Devices.)
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Figure 22. Output Voltage Amplitude (VOUTPP) vs.
Output Frequency at Ambient Temperature (Typical)

fOUT, CLOCK OUTPUT FREQUENCY (GHz)

1.51.00.50

800

V
O

U
T

P
P,

 T
Y

P
IC

A
L 

O
U

T
P

U
T

 V
O

LT
A

G
E

A
M

P
LI

T
U

D
E

 (
m

V
)

700

600

500

400

300

200

100

0
2.0

ORDERING INFORMATION

Device Package Shipping†

NB6L295MNG QFN−24
(Pb−free)

92 Units / Rail

NB6L295MNTXe
f
59.754 288.5uC1 6.5 -6.5 0 167/ Rt37u6.23s5m6.5 0-11CY (GHz Tm
(†)Tj o27
59.754 288.51 155.395 .68033 re
f
BT
8358.639 71.559 279.2126 Tm
-.0062 9.754 28C24
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XXXXX = Specific Device Code
A = Assembly Location
L = Wafer Lot
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� = PbĭFree Package
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(Note: Microdot may be in either location)

NOTES:
1. DIMENSIONING AND TOLERANCING PER ASME

Y14.5M, 1994.
2. CONTROLLING DIMENSION: MILLIMETERS.
3. DIMENSION b APPLIES TO PLATED TERMINAL

AND IS MEASURED BETWEEN 0.25 AND 0.30 MM
FROM THE TERMINAL TIP.

4. COPLANARITY APPLIES TO THE EXPOSED PAD
AS WELL AS THE TERMINALS.
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