NB3N401S

3.3 V Quad Channel
Half-Duplex M-LVDS
Driver Receiver

Description

The NB3N401S is a 3.3 V supply Quad Multipoint Low Voltage WWW.onsemi.com
Differential Signals (M-LVDS) line drivers and receivers. The device
is TIA/EIA-899 compliant. The device offers the Type 1 receiver
threshold at 0.0V and the Type 2 receiver threshold at 0.1V.
The NB3N401S supports four independent Half Duplex bus
configurations.

Each of the four sections has Pin (SEL) for selection of Type-1 and
Type-2 receivers that detect the bus state with as little as 50 mV of

ON Semiconductor®

differential input voltage over a common mode voltage range of -1 V CA(SQE'\EE;EP
to 3.4 V. The Type-1 receivers have near zero thresholds (50 mV)
and exhibit 25 mV of differential input voltage hysteresis to prevent
output oscillations with slowly changing signals or loss of input. MARKING DIAGRAM
Type-2 receivers include an offset threshold to provide a detectable
voltage under open-circuit, idle-bus, and other faults conditions. 10
The NB3N401S is offered in a 48 Pin 7 mm x 7 mm x 0.9 mm QFN NB3N401S
package. AWLYYWWG
Features
o | ow-\oltage Differential 30 to 55 Q2 Line Drivers and Receivers for
Signaling Rates Up to 250 Mbps NB3N401S = Specific Device Code
® Clock Frequencies up to 125 MHz A = Assembly Location
e Type-1 Receivers Incorporate 25 mV of Hysteresis Y(VYL :\\’(\gfr Lot
® Type—2 Receivers Provide an Offset (100 mV) ww = Work Week
e Compatible with TIA/EIA-899 Standard for Multipoint Data G = Pb—Free Package
Interchange
e Controlled Driver Output Voltage Transition Times for Improved LOGIC DIAGRAM
Signal Quality bEp T a
e -1V to 3.4V Common-Mode Voltage Range Allows Data Transfer | AL
With up to 2 V of Ground Noise D1 | B1
e Bus Pins High Impedance when Disabled or Vcc < 1.5V SELL |
o Independent Enable for each Driver and Receiver R1 |
® |ndependent Select for each Typel and Type2 Receivers RE1 |
o M-LVDS Bus Power Up/Down Glitch Free PDN JI_ _CE’TE'_l_ |
e Power Down Pin for Device Power Down DE2-DE4 — T
e Operating Range: Vcc =3.3V 0.3V (3.0t0 3.6 V) _ 1 L~ n2-na
. D2-D4 — L B2-B4
® Operation from —40°C to 85°C. RE2-RE4 —| Channel2-4 |
® Enhanced ESD Protection: 7 kvV HBM on all the Pins R2-R4 — |
® These are Pb-Free Devices SEL2-SEL4 —IL _____ _!
Applications
® Mobile Bas'e Stati(?n Back Plane System ORDERING INFORMATION
e Central Office Switches See detailed ordering and shipping information in the package
o Network Switches dimensions section on page 14 of this data sheet.
© Semiconductor Components Industries, LLC, 2016 1 Publication Order Number:

November, 2016 - Rev. 0 NB3N401S/D


 http://www.onsemi.com/

NB3N401S

0 |~ - 3 o o
(@] zZ LLI LLI L =z O
P4 (O] [ [ 7] (O] >

N
th
=

DE1

vCC

A2

B2

DE2

GND

GND

DE3

A3

B3

VCC

[S1[E][] [e] [=] [~ [=] [l [+] =] [~] [-]

DE4

(7 mm x 7 mm x 0.9 mm)

[

R1

D1

[

GND

w

w

(o] [s] [=] [] (o] [e] [&] [&] [8] [2] [&] [&]

R2

w
N

D2

QFN48 S

[=}

PDN

N
©

R3

D3

N

GND

N
Ry

R4

2]

D4

a1

Table 1. PIN DESCRIPTION
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Figure 1. Pinout Diagram

(Top View)

Number Name 1/0 Type Description
1,5,8,12 DE1-DE4 INPUT Driver Enable Pins — Separate for each Driver, (HIGH = Active, LOW = High Z
Output). This Pin will be pulled internally to Logic LOW when left open
2,11, 15, 16, VCC Power Supply Pins. Pins must be connected to power supply to guarantee
24,37, 45, 46 proper operations
3,9, 13,47 Al-A4 M-LVDS Input/Output | Transceiver Input/Output Pins
4,10, 14, 48 B1-B4 M-LVDS Input/Output | Transceiver Invert Input/Output Pins
6, 7, 18, 23, 27, GND Ground Pins. All pins must be connected to Ground to guarantee proper
31, 34, 38, 43 operations
19, 21, 40, 42 RE1-RE4 INPUT Receiver Enable Pins — Separate for each Receiver, (LOW = Active, HIGH =
High Z Output). This Pin will be pulled internally to Logic HIGH when left open
20,22,39,41 | SEL1-SEL4 INPUT Failsafe Enable Pins. Separate for each Receiver section. LOW = Type 1
Receiver Input, HIGH = Type 2 Receiver Input. This Pin will be pulled internally
to Logic HIGH when left open
25, 28, 32,35 D1-D4 LVCMOS INPUT Driver Input Pins
26, 29, 33, 36 R1-R4 LVCMOS OUTPUT Receiver Output Pins
30 PDN INPUT Power Down Pin. When pulled Low, Device powers down. (HIGH = Active,
LOW = High Z Output). This Pin will be pulled internally to Logic LOW when
left open.
GNDPAD Exposed PAD — Must be connected to GND on the PCB for proper device
operation
17, 44 NC No Connect (Pins must be left open)

WWW.onsemi.com
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Figure 2. Block Diagram
Table 2. DEVICE FUNCTION TABLE
TYPE1 Inputs Output
Receiver —
Vip=Va - Vg RE SEL PDN R
Vip > 35 mV L L H H
-35mV <V|p<35mV L L H ?
Vip <35 mV L L H L
Open L L H ?
X Open X H z
X X X L z
X H X H z
TYPE2 Inputs Output
Receiver —
Vip=Va- Vg RE SEL PDN R
Vip > 150 mV L H H H
50 mV < V|p £150 mV L H H ?
Vip <50 mV L H H L
Open L H H L
X Open X H z
X H X H z
X X X L z
Inputs Enable Output
D DE A B
L H L H
Driver H H H L
OPEN H L H
X OPEN z z
X L z z

*H = HIGH, L = LOW, Z = High Impedance, X Don't Care, ? = Indeterminate (Transition State)

WWW.onsemi.com
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Table 3. ATTRIBUTES (Note 1)

NB3N401S

Characteristics Value
ESD Protection Human Body Model (JEDEC Standard JS-001-2014) All Pins 7 kV
Charged Device Model (JEDEC Standard 22, Method C101-D) All Pins +1500 V
Moisture Sensitivity (Note 1) Level 3
Flammability Rating UL-94 Code V-0 A 1/8”
Oxygen Index: 28 to 34 28t0 34
Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latch-Up Test
1. For additional information, see Application Note AND8003/D.
Table 4. MAXIMUM RATINGS (Note 1)

Symbol Parameter Condition Rating Unit
Vee Supply Voltage -0.5<Vec£4.0 \%
ViN Input Voltage D, DE, RE, SEL -05<V)y<4.0 v

A B -1.8<Vy<4.0
VouT Output Voltage R -0.3<Vout<4.0 \%
AorB -1.8<VouT<4.0
Ta Operating Temperature Range, Industrial —40 to +85 °C
Ty Maximum Junction Temperature 140 °C
Tste Storage Temperature Range —65 to +150 °C

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functionality
should not be assumed, damage may occur and reliability may be affected.
1. Maximum ratings applied to the device are individual stress limit values (not normal operating conditions) and not valid simultaneously.

If stress limits are exceeded device functional operation is not implied, damage may occur and reliability may be affected.

Table 5. THERMAL CHARACTERISTICS

Symbol Parameter Condition Rating Unit
03p Thermal Resistance (Junction-to-Pad) (Note 2) 1.5 (Typ) °CIW
0;c Thermal Resistance (Junction-to-Case) (Note 2) 16 (Typ) °C/IW
018 Thermal Resistance (Junction-to-Board) (Note 2) 11 (Typ) °C/IW
Pp Power Dissipation RE=0V,DE=0V, CL =15pF, 382 (Max) mw

VID =400 mV, 125 MHz,
All Other Pins Open
2. JEDEC standard multilayer board — 2S2P (2 signal, 2 power).
Table 6. DC CHARACTERISTICS (Vcc =3.3V 0.3V, GND =0V, Ty —40°C TO +85°C)

Symbol Parameter Test Conditions Min Typ Max Unit

Icc Power | Driver Only Receiver Disabled, Driver Enabled, RE and DE 76 mA
Supply at Ve, R =50 Q, 125 MHz, All Others Open,
Current PDN = High
Both Driver and Receiver Driver and Receiver Disabled, RE at V¢, 10
Disabled DE at 0 V, R = No Load, 125 MHz, All Others
Open, PDN = High
Both Driver and Receiver Driver and Receiver Enabled, RE at 0 V, 165
Enabled DE at Vee, R =50 Q, C| = 15 pF, 125 MHz,
All Others Open, PDN = High
Receiver Only Receiver Enabled, Driver Disabled, RE and 100
DE at0V, R, =50, C, = 15 pF, 125 MHz,
All Others Open, PDN = High
PDN Power Down (PDN = L) - - 5 mA
ViH Input HIGH Voltage 2 - VCC \%
VL Input LOW Voltage GND - 0.8 \%

VBus Voltage at any Bus Terminal VA. VB -14 - 3.8 \Y,

|VID| Magnitude of Differential Input Voltage 0.05 - VCC \%

WWW.onsemi.com
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NB3N401S

Table 7. ELECTRICAL CHARACTERISTICS (Vcc = 3.3V 0.3V, GND = 0V, T —40°C to +85°C)

Symbol Parameter | Test Conditions | Min | Typ | Max | Unit |
BUS INPUT AND OUTPUT
Ia Receiver or Transceiver with Driver Vpo=38V,Vg=12V - - 32 uA
Disabled Input Current Va=-14V,Vg=12V -32 - -
Ig Receiver or Transceiver with Driver Vg=38V,Va=12V - - 32 uA
Disabled Input Current Vg=-14V,Vp=12V -32 - -
IaB Receiver or Transceiver with Driver Vp=Vg, 14V <V, <38V -4 - 4 uA
Disabled Differential Input Current
(Ila—1g)
N6 = Receiver or Transceiver Power-Off Input | VA=3.8V,Vg=12V,0V<Vcc<15V - - 32 A
Current Vao=-14V,Vg=12V,0V<Vcc<1l5V -32 - -
IBOFF Receiver or Transceiver Power-Off Input | Vg=3.8V,Vp=1.2V,0V<Vcc <15V - - 32 A
Current Vg=-14V,Vpo=12V,0V<Vcc<15V -32 - -
IABOFF Receiver or Transceiver Power-Off VA=Vg,0V<Vcc<15Y, -4 - 4 A
Differential Input Current (Iaorg — Igorr) | 1.4V <VA <3.8V
Ca Transceiver with Driver Disabled Input Va =0.4sin (30e™) + 0.5V, Vg =12V - 5 - pF
Capacitance
Cg Transceiver with Driver Disabled Input Vg = 0.4 sin (30e®™) + 0.5V, Vo = 1.2V - 5 - pF
Capacitance
Cas Transceiver with Driver Disabled Vg = 0.4 sin (30e5™) - - 3 pF
Differential Input Capacitance
CaB Transceiver with Driver Disabled Input 0.99 - 1.01
Capacitance Balance (Ca/Cg)
DRIVER
|Vag| Differential Output Voltage Amplitude (Figure 5) 480 - 650 mV
(A, B)
AVag| Change in Differential Output Voltage (Figure 5) -50 - 50 mV
Amplitude between Logic states (A, B)
Vos(ss) | Steady State Common Mode Output (Figure 8) 0.7 - 1.1 \%
Voltage (A, B)
AVops(ss) | Change in Steady state Common Mode (Figure 8) -50 - 50 mV
Output Voltage between Logic states
(A, B)
Vospp) | Peak to Peak Common Mode Output (Figure 8) - - 150 mV
Voltage (A, B)
Vaoc Maximum Steady State Open Circuit (Figure 7) 0 - 2.4 \%
Output Voltage (A, B)
VBeoc Maximum Steady State Open Circuit (Figure 7) 0 - 2.4 \%
Output Voltage (A, B)
Vp(H) Voltage Overshoot Low to High Level (Figure 9) - - 1.2Vgg \
Output (A, B)
Ve Voltage Overshoot High to Low Level (Figure 9) -0.2Vgg - - \
Output (A, B)
(I High Level Input Current (D, DE) ViH=2Vto Ve - - 10 A
I Low Level Input Current (D, DE) ViL=GNDto 0.8V - - 10 uA
llosl| Differential Short Circuit Output Current (Figure 6) - - 24 mA
Amplitude (A, B)
C Input Capacitance (D, DE) V| = 0.4 sin (30e%™) + 0.5 V - 5 - pF

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions,

performance may not be indicated by the Electrical Characteristics if operated under different conditions.
External DC Source when used for measurement to have low Ripple/Noise at board input.

WWW.onsemi.com
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NB3N401S

Table 7. ELECTRICAL CHARACTERISTICS (Vcc = 3.3V £0.3V, GND = 0V, T —40°C to +85°C) (continued)

Symbol Parameter | Test Conditions | Min | Typ | Max | Unit |
RECEIVER
ViT+ +ve Going Differential Input Voltage Type 1 (Table 8) - - 35 mV
Threshold (A,B) Type 2 (Table 9) - - 150
V1= -ve Going Differential Input Voltage Type 1 (Table 8) -35 - - mV
Threshold (A,B) Type 2 (Table 9) 50 - -
Vhys Differential Input Voltage Hysteresis Type 1 (Table 8) - 25 - mV
[VIT+ - VIT-] (A,B) Type 2 (Table 9) - 0 -
VoH High Level Output Voltage (R) loH =—-8 mA 24 - - \%
VoL Low Level Output Voltage (R) loL =8 mA - - 0.4 \
m High Level Input Current (RE) Vig=2VtoVce -10 - - uA
m Low Level Input Current (RE) V). =GNDt0 0.8V -10 - - uA
loz High Impedance Output Current (R) Vo=0VorVcc -10 - 15 uA
External DC Source when used for measurement to have low Ripple/Noise at board input.
DRIVER SWITCHING
tpLH Propagation Delay time, Low to High (Figure 9) 1.3 1.9 2.4 ns
Level Output
thHL Propagation Delay time, High to Low (Figure 9) 1.3 1.9 2.4 ns
Level Output
tr Differential Output Signal Rise Time (Figure 9) 0.9 - 2 ns
t¢ Differential Output Signal Fall Time (Figure 9) 0.9 - 2.2 ns
tsk(o) Output Skew (Figure 9) - - 200 ps
tskpp) | Pulse skew |tpp — tprHl (Figure 9) - - 150 ps
tsk(pp) Device to Device Skew (Note 2) (Figure 9) - - 300 ps
TaiTery | Periodic Jitter RMS (1 Standard deviation) | 125 MHz Clock Input, t; = t; = 0.5 ns (10% - - 2 ps
(Note 1) to 90%), Switching on All Channels
(Figure 10)
TaT(co) Cycle to Cycle Jitter RMS 125 MHz Clock Input, t, = t; = 0.5 ns (10% - - 9 ps
(Note 1) to 90%), Switching on All Channels
(Figure 10)
Tiim(deyy | Deterministic Jitter Switching on All Channels, 250 Mbps 215-1( - - 290 ps
(Note 1) PRBS Input, t; = t; = 0.5 ns (10% to 90%)
(Figure 10)
T Random Jitter Switching on All Channels, 250 Mbps 215-1| - - 16 ps
(Note 1) PRBS Input, t; = t; = 0.5 ns (10% to 90%)
(Figure 10)
tpzH Enable Time, High Impedance to High (Figure 11) - - 7 ns
Level Output
tpzL Enable Time, High Impedance to Low (Figure 11) - - 7 ns
Level Output
tpHz Disable Time, High Level to High (Figure 11) - - 7 ns
Impedance Output
tpLz Disable Time, Low Level to High (Figure 11) - - 7 ns
Impedance Output

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product

performance may not be indicated by the Electrical Characteristics if operated under different conditions.
1. Jitter is ensured by Design and characterization
2. tsk(pp)is the amplitude of the difference in propagation delay time between any specified terminals of two Devices that operates with same

Power Supply Voltage, test circuits at same temperature and having identical packages.

WWW.onsemi.com
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NB3N401S

Table 7. ELECTRICAL CHARACTERISTICS (Vcc = 3.3V £0.3V, GND = 0V, T —40°C to +85°C) (continued)

Symbol Parameter | Test Conditions | Min | Typ Max | Unit |
RECEIVER SWITCHING
tpLH Propagation Delay time, Low to High C =15 pF (Figure 12) 25 4.5 6.4 ns
Level Output
thHL Propagation Delay time, High to Low C. = 15 pF (Figure 12) 25 4.5 6.4 ns
Level Output
tr Output Signal Rise Time C, = 15 pF (Figure 12) 1.4 - 2.65 ns
tf Output Signal Fall Time C_ =15 pF (Figure 12) 1.15 - 2.35 ns
tsk(o) Output Skew C_ = 15 pF (Figure 12) - - 350 ps
tSK(pp) Pulse Skew (JtpyL — tpLH]) C_ = 15 pF (Figure 12) ps
Type 1 - 35 210
Type 2 - 150 700
tsk(pp) Device to Device Skew (Note 2) C =15 pF (Figure 12) - - 800 ps
Tairer) | Periodic Jitter RMS 125 MHz Clock Input, t, = t;= 0.5 ns - - 6 ps
(1 Standard Deviation) (Note 1) (10% to 90%), Switching on All Channels
(Figure 13)
TarT(cc) Cycle to Cycle Jitter RMS (Note 1) 125 MHz Clock Input, t, = t; = 0.5 ns - - 13 ps
(10% to 90%), Switching on All Channels
(Figure 13)
Tarety | Deterministic Jitter (Note 1) Switching on All Channels, 250 Mbps 215-1 ps
Type 1 PRBS Input, t; = t; = 0.5 ns (10% to 90%) - - 800
Type 2 (Figure 13) - - 945
T Random Jitter (Note 1) Switching on All Channels, 250 Mbps 215-1 ps
Type 1 PRBS Input, t; = t; = 0.5 ns (10% to 90%) - - 90
Type 2 (Figure 13) - - 65
tpzH Enable Time, High Impedance to High C =15 pF (Figure 14) - - 15 ns
Level Output
tpzL Enable Time, High Impedance to Low C =15 pF (Figure 14) - - 15 ns
Level Output
tpHz Disable Time, High Level to High C_ =15 pF (Figure 14) - - 10 ns
Impedance Output
tpLz Disable Time, Low Level to High C. = 15 pF (Figure 14) - - 10 ns
Impedance Output

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product
performance may not be indicated by the Electrical Characteristics if operated under different conditions.
1. Jitter is ensured by Design and characterization
2. tsk(pp)is the amplitude of the difference in propagation delay time between any specified terminals of two Devices that operates with same

Power Supply Voltage, test circuits at same temperature and having identical packages.

WWW.onsemi.com
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v b

(Va+Vg)/2

Vewm

Figure 3. Receiver Voltage and Current Definitions

Table 8. TYPE 1 RECEIVER INPUT THRESHOLD TEST VOLTAGES

Applied Voltages Resulting Differential Input Voltage Resulting Common Mode Input Voltage Receiver
Via Vis Vip Vic Output
2.400 0.000 2.400 1.200 H
0.000 2.400 —2.400 1.200 L
3.400 3.365 0.035 3.3825 H
3.365 3.400 —-0.035 3.3825 L
—-0.965 -1.000 0.035 —-0.9825 H
-1.000 —-0.965 —-0.035 —-0.9825 L
*H = High Level, L = Low Level, Output State assumes Receiver is Enabled (RE = L)
Table 9. TYPE 2 RECEIVER INPUT THRESHOLD TEST VOLTAGES
Applied Voltages Resulting Differential Input Voltage Resulting Common Mode Input Voltage Receiver
Via Vig Vip Vic Output
2.400 0.000 2.400 1.200 H
0.000 2.400 -2.400 1.200 L
3.400 3.25 0.150 3.325 H
3.400 3.35 0.050 3.375 L
—-0.850 -1.000 0.150 -0.925 H
-0.950 -1.000 0.050 -0.975 L

*H = High Level, L = Low Level, Output State assumes Receiver is Enabled (RE = L)

Vee

Ia

A -

I
—
I8 Vas
-
Va
B
V) Vos
Ve (Va+Vg) /2

Figure 4. Driver Voltage and Current Definitions

WWW.onsemi.com
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A 3.32kQ
* A
D Vag 49.9 Q ~1V < Vit <34V
. A
B 3.32kQ

Figure 5. Differential Output Voltage Test Circuit

0V orVcc

-1Vor34V

Figure 6. Driver Short-Circuit Test Circuit

OVor VCC

Vp Or Vg 1.62 kQ £1%

Figure 7. Maximum Steady State Output Voltage

R1
A — ~13V
249Q N\ -

A

c1 B N~ ~0.7V
D 1pF .
v
/J; _L c3 0s(SS)
B Vos

c2 R2 25 pF VOS
/J; 1pF 2490

Notes:

1.
2. Capacitor values indicated is inclusive of fixture and instrumentation Capacitance with 20 mm of the D.U.T. and are £20%.
3.

4. The measurement of Vog(pp) is made on Test equipment with a -3 dB Bandwidth of at least 1 GHz.

All Input pulses are supplied by a Generator having characteristics as follows: t; or t < 1 ns, pulse frequency = 1 MHz & Duty cycle = 50 £5%.

All Resistors are metal Film, Surface Mount, +1% and located within 20 mm of the D.U.T.

Figure 8. Test Circuit and Definitions for the Driver Common-Mode Output Voltage

WWW.onsemi.com
9



 http://www.onsemi.com/

NB3N401S

Veel2
B
1Vss
-~ 0.9Vgsg
VeH)
Output -
oV
- - 0.1Vsgg
-~ 0Vss

Notes:

1. All Input pulses are supplied by a Generator having characteristics as follows: t; or t < 1 ns, pulse frequency = 1 MHz & Duty cycle = 50 +5%.
2. Capacitor values indicated is inclusive of fixture and instrumentation Capacitance with 20 mm of the D.U.T. and are +20%.

3. All Resistors are metal Film, Surface Mount, £1% and located within 20 mm of the D.U.T.

4. The measurement is made on Test equipment with a -3 dB Bandwidth of at least 1 GHz.

Figure 9. Driver Test Circuit, Timing, and Voltage Definitions for the Differential Output Signal

Vee
Clock
Input D 4 Veel2
: 1/ S ov

A
\J

Period Jitter PRBS Input

Vee
IDEAL oV Vee2 ><><'><
"""""""""""""""""""" oV

Output

! 1/f |
Va-Vg = 0 >

Peak to Peak Jitter
VA - VB ' '

Output

ACTUAL o0V
Output =~~~

] tc(n) ]

VA - VB |= =|
tiit(per) = Iteqn) — L/fol

Cycle to Cycle Jitter
oV
Output = = = /= = = = - o o e e e\ m s m e e e e e e e e e e e e N e e e e fe e -

te(n) te(n+1) ]

Va = Ve

Notes: tiit(ce) = lte(n) = ten+n)

1. Instrument used for generating Input Pulses and for Jitter measurement — Agilent 15433B BERT Stimulus, Tektronix DPO70804 running
TDSJIT3 application software.

2. Period Jitter and Cycle to Cycle Jitter measured using a 125 MHz 50 £1% Duty Cycle Clock Input over 75K samples.

3. Deterministic Jitter and Random Jitter are measured using 250 Mbps 215 — 1 PRBS Input, measured over BER = 10712

Figure 10. Driver Jitter Measurement Waveforms

WWW.onsemi.com
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0orVce

Output with
D at Vcc

Output with
DatOV

Notes:

1. All Input pulses are supplied by a Generator having characteristics as follows: t; or t < 1 ns, pulse frequency = 1 MHz & Duty cycle = 50 +5%.
2. Capacitor values indicated is inclusive of fixture and instrumentation Capacitance with 20 mm of the D.U.T. and are £20%.

3. All Resistors are metal Film, Surface Mount, £1% and located within 20 mm of the D.U.T.

4. The measurement is made on Test equipment with a —3 dB Bandwidth of at least 1 GHz.

Figure 11. Driver Enable and Disable Time Circuit and Definitions

Va ———————— — 12V

toHL

90% -

Notes:
1. All Input pulses are supplied by a Generator having characteristics as follows: t; or t;< 1 ns, pulse frequency = 1 MHz & Duty cycle = 50 £5%.
2. The measurement is made on Test equipment with a —3 dB Bandwidth of at least 1 GHz.

Figure 12. Receiver Timing Test Circuit Waveforms

WWW.onsemi.com
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INPUTS
Clock Va~ Ve Vem
Input A N A TYPE1 0.2 Vpk 1V
: TYPE2 4 Vpk 1V
" 1/fg R 0.4 Vp
VA - VB ! he]
Period Jitter PRBS Input
Vo ~~------2
IDEAL

Output Vcc/z iy 2ttt Wy it

VoL

ACTUAL
Output Vcc/2

VoL te(n)
tiit(per) = |te(n) = 1/fol
Cycle to Cycle Jitter
VoH =~ -""""°>

Output L A e

VoL te(n+1)

: to(n)

tiittce) = lte(n) ~ tegnea)l
Notes:
1. Instrument used for generating Input Pulses and for Jitter measurement — Agilent 15433B BERT Stimulus, Tektronix DPO70804 running
TDSJIT3 application software.
2. Period Jitter and Cycle to Cycle Jitter measured using a 125 MHz 50 +1% Duty Cycle Clock Input over 75K samples.
3. Deterministic Jitter and Random Jitter are measured using 250 Mbps 215 — 1 PRBS Input, measured over BER = 10712

Figure 13. Receiver Jitter Measurement Waveforms

WWW.onsemi.com
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B R
1.2V R 499 Q
A ! AN
CL l
Inputs _ V V,
p RE 15 pF T [e] test

Vtest Vce
A 1V

tozH o

VoH
Vo + 0.5V

Vecl2

ov

Notes:

1. All Input pulses are supplied by a Generator having characteristics as follows: t; or t;< 1 ns, pulse frequency = 1 MHz & Duty cycle = 50 £5%.
2. All Resistors are metal Film, Surface Mount, £1% and located within 20 mm of the D.U.T.

3. C_ is combination of 20% tolerance low-loss Ceramic Surface Mount Capacitor and fixture Capacitance within 20 mm of the D.U.T.

Figure 14. Receiver Enable/Disable Time Test Circuit and Waveforms

WWW.onsemi.com
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EQUIVALENT INPUT AND OUTPUT SCHEMATIC DIAGRAMS
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Figure 15. Input and Output Schematic Diagrams
ORDERING INFORMATION
Device Package Shipping’
NB3N401SMNTXG QFN48 2,500 / Tape & Reel
(Pb-Free)

TFor information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging
Specifications Brochure, BRD8011/D.
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PACKAGE DIMENSIONS

QFN48 7x7, 0.5P

CASE 485EP NOTES:
D] [B] ISSUE O 1. DIMENSIONS AND TOLERANCING PER ASME
Y14.5M, 1994.
2. CONTROLLING DIMENSION: MILLIMETERS.
PIN1 \ ! 3. DIMENSION b APPLIES TO THE PLATED
L L TERMINAL AND IS MEASURED ABETWEEN
LOCATION \ | + [ 0.15 AND 0.25 MM FROM THE TERMINAL TIP.
N | 4. COPLANARITY APPLIES TO THE EXPOSED
| L1 PAD AS WELL AS THE TERMINALS.
g1 MILLIMETERS
| DETAIL A DIM[ MIN | MAX
ALTERNATE TERMINAL A | 080 | 1.00
2x | CONSTRUCTIONS All 000 | 0.05
A3|  0.20 REF
D010 | C | b [ 020 [ 0.30
: D | 7.00BSC
EXPOSED Cu MOLD CMPD D2 | 4.00 | 4.20
E | 7.00BSC
x[ofoto[c TOP VIEW @ E2 | 4.00 | 420
e | 050BSC
DETAIL B L [ 030 [ 050
Zlot0(c (A3)+ l DETAIL B 1] 000 [ 015
: ALTERNATE
| AN | N CONSTRUCTION
(008 C = b A
oTEa AL RECOMMENDED
SIDE VIEW ClBtANE SOLDERING FOOTPRINT*
2Xx

48X

&Ton oA a0 oh

- — |
D2 i
DETAILA\\%?\ 1£D]-D-DD-D|-D-DD-D-[|]
. 1
QL L A E E
28 | gzs @[ o10c[A[B | =
3 ! —E-———F———%— 2X 7.30
AEER =]
] O
BTt = s EL 1|2
= 3 “CoonoodgononT v
= i g 48x
Ennnnnrp!r!mnnnn':36 0.32—>“+ —>| |<—0.50 PITCH

f 48 37 DIMENSIONS: MILLIMETERS
48x L Le] LI‘:_>”1_ “ex b

0.10 | C A| B| *For additional information on our Pb—Free strategy and soldering
e c details, please download the ON Semiconductor Soldering and
0.05 |Cf nOTES Mounting Techniques Reference Manual, SOLDERRM/D.

BOTTOM VIEW

ON Semiconductor and are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other countries.
ON Semiconductor owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s product/patent
coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON Semiconductor reserves the right to make changes without further notice to any products herein.
ON Semiconductor makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does ON Semiconductor assume any liability
arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages.
Buyer is responsible for its products and applications using ON Semiconductor products, including compliance with all laws, regulations and safety requirements or standards,
regardless of any support or applications information provided by ON Semiconductor. “Typical” parameters which may be provided in ON Semiconductor data sheets and/or
specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer
application by customer’s technical experts. ON Semiconductor does not convey any license under its patent rights nor the rights of others. ON Semiconductor products are not
designed, intended, or authorized for use as a critical component in life support systems or any FDA Class 3 medical devices or medical devices with a same or similar classification
in a foreign jurisdiction or any devices intended for implantation in the human body. Should Buyer purchase or use ON Semiconductor products for any such unintended or unauthorized
application, Buyer shall indemnify and hold ON Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and
expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such
claim alleges that ON Semiconductor was negligent regarding the design or manufacture of the part. ON Semiconductor is an Equal Opportunity/Affirmative Action Employer. This
literature is subject to all applicable copyright laws and is not for resale in any manner.

PUBLICATION ORDERING INFORMATION

LITERATURE FULFILLMENT: N. American Technical Support: 800-282-9855 Toll Free  ON Semiconductor Website: www.onsemi.com
Literature Distribution Center for ON Semiconductor USA/Canada
19521 E. 32nd Pkwy, Aurora, Colorado 80011 USA Europe, Middle East and Africa Technical Support: Order Literature: http://www.onsemi.com/orderlit
Phone: 303-675-2175 or 800—-344-3860 Toll Free USA/Canada Phone: 421 33 790 2910 . . X
Fax: 303-675-2176 or 800-344-3867 Toll Free USA/Canada Japan Customer Focus Center For additional information, please contact your local
Email: orderlit@onsemi.com Phone: 81-3-5817-1050 Sales Representative

0 NB3N401S/D



 http://www.onsemi.com/
www.onsemi.com/site/pdf/Patent-Marking.pdf

