2.5 V/3.3 V 2:1:15
Differential ECL/PECL -1/-2
Clock Driver

NB100LVEP222

The NB100LVEP222 is a low skew 2:1:15 differential +1/+2 ECL
fanout buffer designed with clock distribution in mind. The
LVECL/LVPECL input signal pairs can be used in a differential
configuration or single—ended (with Vgg output reference bypassed
and connected to the unused input of a pair). Either of two fully
differential clock inputs may be selected. Each of the four output
banks of 2, 3, 4, and 6 differential pairs may be independently
configured to fanout 1X or 1/2X of the input frequency. When the
output banks are configured with the +1 mode, data can also be
distributed. The LVEP222 specifically guarantees low output to output
skew. Optimal design, layout, and processing minimize skew within a
device and from lot to lot. This device is an improved version of the
MC100LVE222 with higher speed capability and reduced skew.

The fsel pins and CLK_Sel pin are asynchronous control inputs.
Any changes may cause indeterminate output states requiring an MR
pulse to resynchronize any 1/2X outputs (See Figure 3). Unused
output pairs should be left unterminated (open) to reduce power and
switching noise.

The NB100LVEP222, as with most ECL devices, can be operated
from a positive Voco/Veeo supply in LVPECL mode. This allows the
LVEP222 to be used for high performance clock distribution in
+2.5/3.3 V systems. In a PECL environment series or Thevenin line,
terminations are typically used as they require no additional power
supplies. For more information on using PECL, designers should refer
to Application Note AN1406/D. For a SPICE model, refer to
Application Note AN1560/D.

The Vpp pin, an internally generated voltage supply, is available to
this device only. For single—ended LVPECL input conditions, the
unused differential input is connected to Vgp as a switching reference
voltage. Vpg may also rebias AC coupled inputs. When used, decouple
Vg and Voc/Veep via a 0.01 pF capacitor and limit current sourcing
or sinking to 0.5 mA. When not used, Vpp should be left open.
Single—ended CLK input operation is limited to a Vcc/Vecg 2 3.0 Vin
LVPECL mode, or Vgg < -3.0 V in NECL mode.

Features

® 20 ps Output—to—Output Skew

® 85 ps Part—to—Part Skew

® Selectable 1x or 1/2x Frequency Outputs

® [ VPECL Mode Operating Range:
Veo/Veco =2.375 V10 3.8 Vwith VEg=0V

® NECL Mode Operating Range:
Vcoo/Veeo =0V with VEg = -2375 Vo -3.8V

Internal Input Pulldown Resistors
Performance Upgrade to ON Semiconductor’s MC100LVE222
Vpp Output

© Semiconductor Components Industries, LLC, 2015 1
April, 2021- Rev. 14
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Figure 1. QFN-52 Pinout (Top View)
Table 1. PIN DESCRIPTION Table 2. FUNCTION TABLE
PIN FUNCTION Function
CLKO*, CLKO* ECL Differential Input Clock Input L H
CLK1*, CLK1** ECL Differential Input Clock MR Active Reset
CLK_Sel* ECL Clock Select CLK_Sel CLKO CLK1
MR* ECL Master Reset fseln +1 +2
Qa0:1, Qao:1 ECL Differential Outputs
Qb0:2, Qb0:2 ECL Differential Outputs
Qc0:3, Qc0:3 ECL Differential Outputs
Qdo:5, Qd0:5 ECL Differential Outputs
fseln* ECL =1 or =2 Select
Vgg Reference Voltage Output
Vee Veco Positive Supply, Ve = Veco
Vegg*** Negative Supply
NC No Connect

* Pins will default LOW when left open.

** Pins will default HIGH when left open.

***The thermally conductive exposed pad on the bottom of the package is
electrically connected to Vg internally.

www.onsemi.com
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Figure 3. Master Reset (MR) Timing Diagram
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Table 3. ATTRIBUTES

Characteristics Value
Internal Input Pulldown Resistor 75 kQ
Internal Input Pullup Resistor 37.5kQ
ESD Protection
Human Body Model >2kV
Machine Model >200V
Charged Device Model >2kV
Moisture Sensitivity, Indefinite Time Out of Drypack (Note 1) Pb-Free Pkg
QFN-52 Level 2
Flammability Rating
Oxygen Index: 28 to 34 UL94V-O @ 0.125in
Transistor Count 821 Devices
Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test
1. For additional information, refer to Application Note AND8003/D.
Table 4. MAXIMUM RATINGS
Symbol Parameter Condition 1 Condition 2 Rating Unit
Vece/Veco | PECL Mode Power Supply VEg=0V 6 \
VEe NECL Mode Power Supply Vec/Neco =0V -6 \
\Y PECL Mode Input Voltage Veg=0V V) <Vee/Veco 6to0 \%
NECL Mode Input Voltage Vec/Ncco =0V V) 2> VEg -6t00 \Y
lout Output Current Continuous 50 mA
Surge 100 mA
B Vgg Sink/Source +0.5 mA
Ta Operating Temperature Range -40 to +85 °C
Tstg Storage Temperature Range -65to +150 °C
GATN Thermal Resistance (Junction-to-Ambient) | O Ifpm QFN-52 25 °C/W
(Note ) 500 Ifpm QFN-52 19.6 °C/W
0yc Thermal Resistance (Junction-to-Case) 2S2P QFN-52 21 °C/W
(Note )
Tsol Wave Solder <210 3 sec @ 248°C 265 °C

Stresses exceeding those listed in the Maximum Ratings table may damage the device.
should not be assumed, damage may occur and reliability may be affected.

www.onsemi.com
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Table 5. LVPECL DC CHARACTERISTICS Ve = Veco = 2.5 V; Veg = 0V (Note 2)

-40°C 25°C 85°C
Symbol Characteristic Min [ Typ | Max | Min | Typ [ Max | Min | Typ | Max [ Unit
133 Power Supply Current 100 125 150 104 130 156 112 140 168 mA
VoH Output HIGH Voltage (Note 3) 1355 | 1480 | 1605 | 1355 | 1480 | 1605 | 1355 | 1480 | 1605 mV
VoL Output LOW Voltage (Note 3) 555 680 900 555 680 900 555 680 900 mV
Vi Input HIGH Voltage (Single-Ended) 1335 1620 | 1335 1620 | 1275 1620 mV
(Note 4)
VL Input LOW Voltage (Single-Ended) 555 900 555 900 555 900 mV
(Note 4)
VIHCMR Input HIGH Voltage Common Mode 1.2 2.5 1.2 2.5 1.2 2.5 \Y
Range (Differential Configuration)
(Note 5) (Figure 5)
IiH Input HIGH Current 150 150 150 A
I Input LOW Current CLK| 05 0.5 0.5 uA
CLK | -150 -150 -150

NOTE: Device will meet the specifications after thermal equilibrium has been established when mounted in a test socket or printed circuit
board with maintained transverse airflow greater than 500 Ifpm.

Input and output parameters vary 1:1 with Voo/Voco- VeEg can vary + 0.125Vto -1.3 V.

All loading with 50 Q to Vgo/Voco - 2.0 V.

Do not use Vgg Pin #10 at Vgc/Vocoo < 3.0 V (see AND8066/D).

Viycmr min varies 1:1 with Veg, Viuomr max varies 1:1 with Voo/Veco- The ViHomr range is referenced to the most positive side of the

differential input signal.

aroN

Table 6. LVPECL DC CHARACTERISTICS Ve = Voo = 3.3 V; Ve = 0.0 V (Note 6)

-40°C 25°C 85°C
Symbol Characteristic Min Typ Max | Min Typ Max | Min Typ Max | Unit
lee Power Supply Current 100 | 125 | 150 | 104 | 130 | 156 | 112 | 140 | 168 | mA
VoH Output HIGH Voltage (Note 7) 2155 | 2280 | 2405 | 2155 | 2280 | 2405 | 2155 | 2280 | 2405 | mV
VoL Output LOW Voltage (Note 7) 1355 | 1480 | 1700 | 1355 | 1480 | 1700 | 1355 | 1480 | 1700 | mV
ViH Input HIGH Voltage (Single-Ended) 2135 2420 | 2135 2420 | 2135 2420 mV
VL Input LOW Voltage (Single-Ended) 1355 1700 | 1355 1700 | 1355 1700 mV
Vgg Output Reference Voltage (Note 8) 1775 | 1875 | 1975 | 1775 | 1875 | 1975 | 1775 | 1875 | 1975 mV
VIHCMR Input HIGH Voltage Common Mode 1.2 3.3 1.2 3.3 1.2 3.3 \Y
Range (Differential Configuration)
(Note 9) (Figure 5)
IiH Input HIGH Current 150 150 150 uA
IR Input LOW Current CLK | 0.5 0.5 0.5 uA
CLK | -150 -150 -150

NOTE: Device will meet the specifications after thermal equilibrium has been established when mounted in a test socket or printed circuit
board with maintained transverse airflow greater than 500 Ifpm.

Input and output parameters vary 1:1 with Voo/Voco- VEg can vary + 0.925 V to -0.5 V.

All loading with 50 Q to Vgo/Voco—2.0 V.

Single-Ended input operation is limited Voc/Vogp 2 3.0 V in LVPECL mode.

ViHcmr min varies 1:1 with Veg, Viuomr max varies 1:1 with Voo/Vooo- The ViHomr range is referenced to the most positive side of the

differential input signal.

©o~No
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Table 7. LVNECL DC CHARACTERISTICS V = Vogo = 0.0 V; Vg = -3.8 V to —2.375 V (Note 10)

-40°C 25°C 85°C
Symbol Characteristic Min | Typ | Max [ Min | Typ | Max [ Min | Typ | Max [ Unit
133 Power Supply Current 100 125 150 104 130 156 112 140 168 mA
Von | Output HIGH Voltage (Note 11) -1145 | -1020 | -895 | -1145 | -1020 | -895 | -1145 [ -1020 | -895 [ mvV
VoL Output LOW Voltage (Note 11) -1945 | -1820 | -1600 | -1945 | -1820 | -1600 | -1945 [ -1820 | -1600 | mV
Vi Input HIGH Voltage (Single-Ended) -1165 -880 | -1165 -880 | -1165 -880 mV
Vi | Input LOW Voltage (Single-Ended) | -1945 -1600 | 1945 -1600 | 1945 -1600 | mv
Vgg Output Reference Voltage (Note 12) | -1525 | -1425 | -1325 | —-1525 | -1425 | -1325 | -1525 | —-1425 | -1325 | mV

ViHcmr | Input HIGH Voltage Common Mode VEg +1.2 0.0 VEg +1.2 0.0 Veg +1.2 0.0 \
Range (Differential Configuration)
(Note 13) (Figure 5)

Iy Input HIGH Current 150 150 150 A

m Input LOW Current CLK| 05 0.5 0.5 uA
CLK | -150 -150 -150

NOTE: Device will meet the specifications after thermal equilibrium has been established when mounted in a test socket or printed circuit
board with maintained transverse airflow greater than 500 Ifpm.
10.Input and output parameters vary 1:1 with Voo/Veco-
11. All loading with 50 Q to Vgc/Vogo - 2.0 V.
12.Single-Ended input operation is limited Vgg < -3.0 V in NECL mode.
13.Viycmr min varies 1:1 with Veg, Viyomr max varies 1:1 with Voc/Voco. The Vigowmr range is referenced to the most positive side of the
differential input signal.

www.onsemi.com
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Table 8. AC CHARACTERISTICS V¢ = Vo =2.375103.8 V; VEg = 0.0V or Vg = Vego=0.0V; VEg = -2.375t0 -3.8 V
(Note 14)

-40°C 25°C 85°C
Symbol Characteristic Min Typ | Max | Min Typ | Max | Min Typ | Max | Unit
Vopp Differential Output Voltage mV
(Figure 4) fout = 50 MHz | 500 | 600 500 | 600 500 | 600
fout=0.8 GHz | 550 | 650 525 | 650 500 | 650
four=1.0GHz | 500 | 650 425 | 650 400 | 600
tPLH Propagation Delay (Differential Configuration) ps
tPHL CLKx-Qx [ 650 | 800 | 900 | 700 | 875 | 1000 | 850 | 975 | 1150
MR-Qxx [ 700 | 900 | 1200 | 700 | 900 | 1200 | 700 | 900 | 1200
tskew Within-Device Skew (Note 15) ps
(+1 Mode) - Qa[0:1] 10 40 10 40 10 40
- Qb[0:2] 10 40 10 40 10 40
- Qcl0:3] 20 60 20 60 20 60
- Qd[0:5] 10 40 10 40 10 40
- Qay, Qby, Qdy 10 40 10 40 10 40
- All Outputs 20 60 20 60 20 60
tskew Within-Device Skew (Note 15) ps
(+2 Mode) - Qal0:1] 15 70 10 40 15 70
- Qb[0:2] 15 70 10 40 10 40
- Qc[0:3] 20 70 20 50 15 70
- Qd[0:5] 15 70 10 40 15 70
- Qay, Qby, Qdy 15 70 10 40 15 70
- All Outputs 20 70 20 50 15 70
tskew Device-to-Device Skew (Differential 85 300 85 300 85 300 ps
Configuration) (Note 16)
tytter | Random Clock Jitter (Figure 4) (RMS) 1 5 1 4 1 5 ps
Vpp Input Swing (Differential Configuration) 150 800 1200 150 800 1200 150 800 1200 | mV
(Note 17) (Figure 5)
DCO Output Duty Cycle 495 50 50.5 49.5 50 50.5 49.5 50 50.5 %
t/t Output Rise/Fall Time 20%-80% 100 200 300 100 200 300 150 250 350 ps

NOTE: Device will meet the specifications after thermal equilibrium has been established when mounted in a test socket or printed circuit
board with maintained transverse airflow greater than 500 Ifpm.

14.Measured with LVPECL 750 mV source, 50% duty cycle clock source. All outputs loaded with 50 Q to Vgo/Voco - 2.0 V.

15.Skew is measured between outputs under identical transitions and operating conditions.

16. Device-to-Device skew for identical transitions at identical Vgc/Vggo levels.

17.Vpp is the differential configuration input voltage swing required to maintain AC characteristics including tpp and device-to—device skew.

www.onsemi.com
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Figure 4. Output Voltage (Vopp) versus Input Frequency and Random Clock Jitter (tyrrer) @ 25°C

—————————————— Vee/Veco(LVPECL)

V|4(DIFF)
Vpp >< VIHCMR><

VL(DIFF)
_______________ VEE

Device

|
|
| Driver
|
|

Device I

|

| .

| Receiver |
|

|

Vir=Vgc-2.0V

Figure 6. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020/D - Termination of ECL Logic Devices.)
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Resource Reference of Application Notes

AN1405/D - ECL Clock Distribution Techniques
AN1406/D - Designing with PECL (ECL at +5.0 V)
AN1503/D - ECLInPS™ I/O SPiCE Modeling Kit
AN1504/D - Metastability and the ECLIinPS Family
AN1568/D - Interfacing Between LVDS and ECL
AN1642/D - The ECL Translator Guide

AND8001/D - 0Odd Number Counters Design
AND8002/D - Marking and Date Codes
AND8020/D - Termination of ECL Logic Devices
AND8066/D - Interfacing with ECLInPS
AND8090/D - AC Characteristics of ECL Devices

ECLInPS is a trademark of Semiconductor Components Industries, LLC (SCILLC) or its subsidiaries in the United States and/or other countries.
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