Advance Data Sheet ﬂ CADEKA

Amplify the Human Experience

ComLinear® CLC2500
Dual Ultrafast Voltage Comparator

FEATURES General Description
= 650ps propagation delay
= 100ps overdrive delay variation

The COMLINEAR CLC2500 is a sub-nanosecond dual comparator with propa-

= 70dB CMRR gation delay variation less than 100ps from 5 to 50mV input overdrive volt-
- Bl e sl age. The input slew rate is 10V/ns and the differential input stage has a
= 10V/ns slew rate common-mode input range of -2.5V to 4V.

JELEIEEEE The COMLINEAR CLC2500 has ECL-compatible complementary digital outputs
= 350mW power dissipation that are capable of driving 50Q terminated transmission lines. The CLC2500

= 900MHz bandwidth

is ideally suited for automated test equipment (ATE) applications, high-speed
= | ead-free QFN and SOIC packages

instrumentation, and peak detection.

APPLICATIONS

= Automated test equipment

= High-speed instrumentation

= Window comparators CLC2500 - Functional Block Diagram

= High-speed timing

= Line receivers erting R
= High-speed triggers Input :I Tnput

» Threshold detection e I: \ :l Latch Enable
= Peak detection
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Ordering Information

Part Number Package  Vig Pb-Free RoHS Compliant Operating Temperature Range Packaging Method
CLC2500AILP16X* QFN-16 10mv Yes Yes -40°C to +85°C Reel
CLC2500AISO16X* SOIC-16 | 10mV Yes Yes -40°C to +85°C Reel
CLC2500BILP16X* QFN-16 25mVv Yes Yes -40°C to +85°C Reel
CLC2500BISO16X* SOIC-16 | 25mV Yes Yes -40°C to +85°C Reel

*Advance Information. Moisture sensitivity level for all parts is MSL-1.
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SOIC Pin Configuration

QFN Pin Configuration

QA 6] QB & & 818
QA 15| QB 6| |15] |14 |13
GNDA 14| GNDB GNDA 12]| GNDB
LEA 3| LEB LEA Top View i || LEB
= 7 (EA || LEB
Vg 1| +Vg Vg 9 +Vg
5 6 7 8
-INA 101 -INB
< < m m
+INA o | +INB Z & & &
1 + + 1
CLC2500 Pin Assignments
SOIC QFN
Pin No. Pin No. Pin Name Description
1 15 QA Output A
2 16 QA Inverted Output A
3 1 GNDA Ground
4 2 LEA Latch Enable A
5 3 LEA Inverted Latch Enable A
6 4 VEE Negative Supply Voltage
7 5 -INA Inverting Input A
8 6 +INA Non-Inverting Input A
9 7 +INB Non-Inverting Input B
10 8 -INB Inverting Input B
11 9 VCC Positive Supply Voltage
12 10 LEB Inverted Latch Enable B
13 11 LEB Latch Enable B
14 12 GNDB Ground
15 13 QB Output B
16 14 QB Inverted Output B
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Absolute Maximum Ratings

The safety of the device is not guaranteed when it is operated above the “Absolute Maximum Ratings”. The device should
not be operated at these “absolute” limits. Adhere to the “"Recommended Operating Conditions” for proper device func-
tion. The information contained in the Electrical Characteristics tables and Typical Performance plots reflect the operating

conditions noted on the tables and plots.

Parameter

Positive Supply Voltage

Min
-0.5

Max
+6.0

Unit
\Y

Negative Supply Voltage

-6.0

+0.5

Ground Voltage Differential

-0.5v

+0.5V

Input Common Mode Voltage

-4.0V

+5.0V

Differential Input Voltage

-3.0V

+3.0V

Input Voltage, Latch Controls

VEE

+0.5V

< I < IK< K< <

Output Current

30

Reliability Information

Parameter
Junction Temperature

Min

Typ

Max
150

Unit
°C

Storage Temperature Range

150

°C

Lead Temperature (Soldering, 10s)

260

°C

Package Thermal Resistance

16-Lead SOIC

68

°C/W

16-Lead QFN

TBD

°C/W

Notes:
Package thermal resistance (6;,), JDEC standard, multi-layer test boards, still air.

ESD Protection

Product
Human Body Model (HBM), output ESD protection

SOIC-16
TBD

QFN-16
TBD

Charged Device Model (CDM)

TBD

TBD

Recommended Operating Conditions

Parameter
Operating Temperature Range

Min

Typ

Max
+85

Unit
°C

Positive Supply Voltage

5.0

Negative Supply Voltage

-5.2
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Electrical Characteristics
Ta = 25°C, Ve = +5.0V, VEg =-5.2V, R = 509 to -2V; unless otherwise noted.

Symbol Parameter Conditions
CLC2500A CLC2500B
Frequency Domain Response
BWgg -3dB Bandwidth 900 900 MHz
SR Slew Rate 10 10 V/ns
Time Domain Response
PD Propogation Delay 20mV overdrive 650 750 ps
tLATCH Latch Set-up Time 250mV overdrive 150 150 ps
LATCHD Latch to Output Delay 250mV overdrive 500 500 ps
tpuLse Latch Pulse Width 250mV overdrive 500 500 ps
tholp Latch Hold Time 250mV overdrive 0 0 ps
tr Rise Time 20% to 80% 180 180 ps
te Fall Time 20% to 80% 80 80 ps
DC Performance
Vio Input Offset Voltage ) -10 3 10 -25 12 25 mvV
dVig Average Drift 10 40 pv/eC
Ios Input Offset Current ) -3 1 3 -5 2 5 HA
Iy Input Bias Current ® -25 8 25 -25 8 25 MA
+Ig Positive Supply Current 18 30 18 30 mA
-Ig Negative Supply Current 40 55 40 55 mA
Vee Positive Supply Voltage 4.75 5.0 5.25 4.75 5.0 5.25 Vv
Ve Negative Supply Voltage -4.95 -5.2 -5.45 -4.95 -5.2 -5.45 Vv
CMIR Input Common Mode Range -2.5 4.0 -2.5 4.0 Vv
ViateH Latch Enable Common Mode Range -2.0 0 -2.0 0 \Y
AOL Open Loop Gain 66 66 dB
Rin Differential Input Resistance 500 500 kQ
Cin Input Capacitance 0.6 0.6 pF
PSRR Power Supply Rejection Ratio 70 70 dB
CMRR Common Mode Rejection Ratio Vg =-2.5Vto 4V 70 70 dB
Both Channels, No Load 350 425 350 425 mwW
Po Power Dissipation Both Channels, with Load 400 550 400 550 mw
OUTxigH Output High Level ECL 50Q to -2V -1.00 -0.81 -1.00 -0.81 \Y
OUT oy Output Low Level ECL 50Q to -2V -1.95 -1.54 -1.95 -1.54 Vv
Notes:
1. 100% tested at 25°C
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Timing Information

The timing diagram for the comparator is shown in Figure
1. If LE is high and LE low in the CLC2500, the comparator
tracks the input difference voltage. When LE is driven low
and LE high, the comparator outputs are latched into their
existing logic states.

The leading edge of the input signal (which consists of a
20 mV overdrive voltage) changes the comparator output
after a time of tpdL or tpdH (Q or Q). The input signal
must be maintained for a time tg (set-up time) before the
LE falling edge and LE rising edge and held for time ty
after the falling edge for the comparator to accept data.
After ty, the output ignores the input status until the latch
is strobed again. A minimum latch pulse width of t, is
needed for strobe operation, and the output transitions
occur after a time of tp on or tpLoL-

The set-up and hold times are a measure of the time
required for an input signal to propagate through the first
stage of the comparator to reach the latching circuitry.
Input signals occurring before tg will be detected and held;
those occurring after ty will not be detected. Changes
between ts and ty may not be detected.

Switching Terms

Symbol Description

tde

INPUT TO OUTPUT HIGH DELAY — the propaga-
tion delay measured from the time the input signal
crosses the reference (£ the input offset voltage) to
the 50% point of an output LOW to HIGH transition

tde

INPUT TO OUTPUT LOW DELAY - the propaga-

tion delay measured from the time the input signal
crosses the reference (+ the input offset voltage) to
the 50% point of an output HIGH to LOW transition

tdeOH

LATCH ENABLE TO OUTPUT HIGH DELAY - the
propagation delay measured from the 50% point of
the Latch Enable signal LOW to HIGH transition to
the 50% point of an output LOW to HIGH transition

VOLTAGE OVERDRIVE - the difference between the
differential input and reference input voltages

LATCH ENABLE TO OUTPUT LOW DELAY — the
propagation delay measured from the 50% point of
the Latch Enable signal LOW to HIGH transition to
the 50% point of an output HIGH to LOW transition

MINIMUM HOLD TIME - the minimum time after
the negative transition of the Latch Enable signal
that the input signal must remain unchanged in
order to be acquired and held at the outputs

MINIMUM LATCH ENABLE PULSE WIDTH - the
minimum time that the Latch Enable signal must be
HIGH in order to acquire an input signal change

MINIMUM SET-UP TIME - the minimum time before
the negative transition of the Latch Enable signal
that an input signal change must be present in
order to be acquired and held at the outputs

Latch Enable

____________ 50%
Latch Enable
tpr
|-
Differential
Input Voltage - - - -\ —(— A % |4 ___________ 4 Vrer +Vos
tpon
e mm—
Ouwputc¢ ———— 17— rF 50%
/
I A v AN L 50%
Output Q \
tpdH Lol
-~ Ll -

Vin+=100 mV (p-p), Vop=20 mV

Figure 1 - Timing Diagram
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General Information

The CLC2500 is an ultrahigh-speed dual voltage
comparator. It offers tight absolute characteristics. The
device has differential analog inputs and complementary
logic outputs compatible with ECL systems. The output
stage is adequate for driving terminated 509 transmission
lines.

The CLC2500 has a complementary latch enable control
for each comparator. Both should be driven by standard
ECL logic levels.

The negative common mode voltage is —2.5V. The positive
common mode voltage is +4.0V. The dual comparators
share the same Vcc and Vgeg connections but have
separate grounds for each comparator to achieve high
crosstalk rejection.

Layout Considerations

General layout and supply bypassing play major roles
in high frequency performance. CADEKA has evaluation
boards to use as a guide for high frequency layout and as
aid in device testing and characterization. Follow the steps
below as a basis for high frequency layout:

® Include 6.8pF and 0.1uF ceramic capacitors for power
supply decoupling

® Place the 6.8F capacitor within 0.75 inches of the power pin
® Place the 0.1pF capacitor within 0.1 inches of the power pin

® Remove the ground plane under and around the part,
especially near the input and output pins to reduce
parasitic capacitance

® Minimize all trace lengths to reduce series inductances

Refer to the evaluation board layouts below for more
information.

Evaluation Board Information

An evaluation board is available for the CLC2500, contact
CADEKA for more information.

wl—
EEE LATCH
W —
REF REF
1 2 BLR
Z BUF

ECL
ouTt

[]

Figure 2 - Internal Function Diagram
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Typical Interface Circuit

The typical interface circuit using the comparator is shown
in Figure 3. Although it needs few external components
and is easy to apply, there are several conditions that
should be noted to achieve optimal performance. The
very high operating speeds of the comparator require
careful layout, decoupling of supplies, and proper design
of transmission lines.

Since the CLC2500 comparator is a very high-frequency
and high-gain device, certain layout rules must be followed
to avoid oscillations. The comparator should be soldered
to the board with component lead lengths kept as short as
possible. A ground plane should be used while the input
impedance to the part is kept as low as possible to decrease

-52V 2V
NOTES:

v Denates ground plane.

1 Ferrite bead. Fair Rite Part # 2643001501.
Al resistors are chip type 1%.
0.1 pF and 100 pF capacitors are chip type mounted as close
to the pins as possibie.

10 F tant capacitors have lead lengths <025 long.

_w— Represents line termination.

Figure 3 - CLC2500 Typical Interface Circuit

©2007-2008 CADEKA Microcircuits LLC
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parasitic feedback. If the output board traces are longer
than approximately half an inch, microstripline techniques
must be employed to prevent ringing on the output
waveform. Also, the microstriplines must be terminated at
the far end with the characteristic impedance of the line
to prevent reflections. Both supply voltage pins should
be decoupled with high-frequency capacitors as close to
the device as possible. All ground pins and no connects
should be soldered to a common ground plane to further
improve noise immunity. If using the CLC2500 as a single
comparator, the outputs of the inactive comparator can
be grounded, left open, or terminated with 50Q to —2V.
All outputs on the active comparator, whether used or
unused, should have identical terminations to minimize
ground current switching transients.

Q Output

>Ry
T S00

BAA

10 wF

<14

5.2V 2V
NOTES:

%7  Denotes ground plane.
mm Ferite bead. Fair Rite Pant # 2643001501,
All resistors ane chip type 1%.
0.1 pF and 100 pF capacitors ame chip type mounted
as close to the pins as possible.
10 pF tant capacitors have lead lengths <0.25% long.
—x— Represents line termination.

Figure 4: CLC2500 Typical Interface Circuit with Hysteresis
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Mechanical Dimensions

SOIC-16 Package

SOIC-16
SYMBOL MIN MAX
D '|I o A 0.054 0.068
e \ & Al 0.004 | 0.0008
— X [ ——x— B 0.014 0.019
€ | D 0.386 0.393
ﬁ ﬂ ﬁ ﬁ H | E 0.150 0.157
HIEH i ; H 0.229 0.244
b t ™ e 0.050 BSC
1 1 | S T ¥
E H | \ \Y C 0.0075 | 0.0098
| {0\ \ L 0.016 | 0.034
\ \
FHEEBEEE. L ——
\ e B1 S
/ ‘ ‘ ] seating Plane b2 70 BSC
| | >eating Flane
L B— DETAIL-A ‘__L |
NOTE:
0.015:0.004 x 45° ’/— DETAIL-A 1. All dimensions are in inches.
, , 2. Lead coplanarity should be 0" to 0.004" max.
4 Al e—————— o 3. Package surface finishing: VDI 24~27
i 1 | | t l 4. All dimension excluding mold flashes
4 .f.f & \ - . g .
1‘ u ~— TP = 5. The lead width, B to be determined at 0.0075"
T—C from the lead tip.
QFN-16 Package
2, 70010,050 PIN #1 IDENTIFICATION
PIN 1 TOT 4.000£0050 ——= ™~ Exp.D&P CHAMFER 0.300 X 45
BY MARKING /7 *
\. LU U UL/ 0,400£0,050
4 ) -
6L T/SLP e ) -
4.000+0.050 Y EEE[F],I];]A%SU
(A xdmm) ) ] ;
_1_3 -
0.300£0.050 ﬂ ﬂ ﬂ [_]
1930
Ref.
TP VIEW BOTTOM WIEW
NOTE:
> gSLP AND ]§LP SRHARE THEC SAP;% EXPOSE OUTLINE T
UT WITH DIFFERENT THICKNESS!
TSLP SLP
A 0.800 0.500 |:|.c|no—n.n5m—1 0.203 ReF.—r
FAN YT 0.750 0.850 SIDE VIEW
MIN, 0.700 0.800

For additional information regarding our products, please visit CADEKA at: cadeka.com
CADEKA Headquarters Loveland, Colorado

T: 970.663.5452
T: 877.663.5452 (toll free)

CADEKA, the CADEKA logo design, COMLINEAR, the COMLINEAR logo design, and ARCTIC are trademarks or registered trademarks
of CADEKA Microcircuits LLC. All other brand and product names may be trademarks of their respective companies.

U CADEKA

CADEKA reserves the right to make changes to any products and services herein at any time without notice. CADEKA does not assume any

responsibility or liability arising out of the application or use of any product or service described herein, except as expressly agreed to in

Amplify the Human Experience

writing by CADEKA; nor does the purchase, lease, or use of a product or service from CADEKA convey a license under any patent rights,
copyrights, trademark rights, or any other of the intellectual property rights of CADEKA or of third parties.
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