FICREL

2.5V/3.3V DUAL 1:5 DIFFERENTIAL
LVECL/LVPECL/HSTL CLOCK DRIVER

Precision Edge®
SY100EP210U

FEATURES

B 2.5V and 3.3V power supply options

B Guaranteed AC parameters over temperature:

e < 25ps within-device skew

* <250pst, /%

e < 380ps propagation delay (differential)
B Wide temperature range: —40°C to +85°C
B Differential design
B Vgg output

B Fully compatible with industry standard 100K I/O
levels

B Available in 32-pin TQFP Package

Precision Edge®

DESCRIPTION

The SY100EP210U is a high-speed, precision low skew
1-to-5 dual differential clock driver. HSTL inputs can be
used when the EP210U is operating in PECL mode.

The EP210U specifically guarantees critical AC
parameters over temperature and voltage. Optimal design,
layout, and processing minimize skew within device and
from device-to-device.

The SY100EP210U, as with most other ECL devices,
can be operated from a positive V¢ supply in PECL mode.
This allows the EP210U to be used for high performance
clock distribution in +3.3V or +2.5V systems. Single-ended
input operation is limited to a V¢ = 3.0V in PECL mode, or
Vgg =—3.0V in ECL mode.

Designers can take advantage of the EP210U’s
performance to distribute low skew clocks across the
backplane or to multiple points on a board.
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Micrel, Inc.

Precision Edge®
SY100EP210U

PACKAGE/ORDERING INFORMATION

Ordering Information()

858355888

CooOonaoono Package | Operating Package Lead

32 31 30 29 28 27 26 25 Part Number Type Range Marking Finish
Vzg E ;O ZZ g ?;33 SY100EP210UTC T32-1 | Commercial XEP210U Sn-Pb

a.

otka [ 3 220 Qud SY100EP210UTCTR(®) T32-1 [ Commercial XEP210U Sn-Pb
/Clka [ 4 T°TPQ‘ggW 21 [ /a4 SY100EP210UTG®) T32-1 Industrial XEP210U with Pb-Free
ves [ 5 T32-1 20 [1 abo Pb-Free bar-line indicator | NiPdAu
CLKbE 6 19 g /a0 1 SY100EP210UTGTR( 3)|  T32-1 Industrial XEP210U with Pb-Free
/OLKb Ly 7 18 1 Qo Pb-Free bar-line indicator | NiPdAu
VEE [ 8 17 [ /Qb1

9 10 11 12 13 14 15 16 Notes:

I("J Iﬁ Ii % Iﬂ, E E I(J) 1. Contact factory for die availability. Dice are guaranteed at T, = 25°C, DC Electricals only.

056650866 ¢ 2. Tape and Reel.

3. Pb-Free package is recommended for new designs.

32-Pin TQFP (T32-1)

Pin Function

CLKa, /CLKa LVPECL, LVECL, HSTL Clock Input: CLKa input includes a 75kQ pull-down. Default is LOW if left floating.
/CLKa includes both pull-up and pull-down resistors. Default condition is Vc/2.

CLKb, /CLKb LVPECL, LVECL, HSTL Clock Input: CLKb input includes a 75k pull-down. Default is LOW if left floating.
/CLKb includes both pull-up and pull-down resistors. Default condition is V¢/2.

Qno0:4, /Qn0:4 | LVPECL or LVECL Outputs: Terminate to Vc—2V. (see “Termination” section)

Vgg Reference Voltage for Single-Ended Inputs: It provides the switching reference for the input differential amplifier.
When used, bypass with a 0.0uF capacitor to the most positive reference (usually Vc) as shown in Figure 3.

Vee Positive Power Supply: For LVPECL operation, connect V¢ to 3.3V or 2.5V. For LVECL operation, connect to
GND. Bypass with 0.1uF//0.01uF low ESR capacitors.

Vee Negative Power Supply: For LVPECL operation, connect to GND. For LVECL operation, connect to —3.3V or
—2.5V.

M9999-120505

hbwhelp @micrel.com or (408) 955-1690



Micrel, Inc.

Precision Edge®
SY100EP210U

ABSOLUTE MAXIMUM RATINGS™

Symbol Rating Value Unit
Vee— Vee Power Supply Voltage 6.0 \
Vin Input Voltage (Vg = 0V, V| not more negative than Vgg) —-6.0t00 \

Input Voltage (Vgg = 0V, V| not more positive than V) +6.0t0 0 \
lout Output Current —Continuous 50 mA
—Surge 100
IgB Vgp Sink/Source Current® +0.51t00 mA
TLEAD Lead Temperature (soldering, 20sec.) +260 °C
Ta Operating Temperature Range —40 to +85 °C
Tstore Storage Temperature Range —65 to +150 °C
0)a Package Thermal Resistance =Still-Air 50 °C/w
(Junction-to-Ambient) —500Ifpm 42
0)c Package Thermal Resistance 20 °C/W
(Junction-to-Case)

Note 1. Permanent device damage may occur if absolute maximum ratings are exceeded. This is a stress rating only and functional operation is not
implied at conditions other than those detailed in the operational sections of this data sheet. Exposure to absolute maximum rating conditions
for extended periods may affect device reliability.

Note 2. Use for inputs of same package only.

DC ELECTRICAL CHARACTERISTICS(1)

TA = —400C TA = +250C TA = +85°C
Symbol Parameter Min. | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. | Max. | Unit | Condition
Vee Power Supply  (LVPECL) | 2.37 — 3.8 2.37 — 3.8 2.37 — 3.8 \'%
Voltage (LVECL) | —2.37 — -3.8 | 2.37 — -3.8 | 2.37 — -3.8
lee Internal Supply Current — 70 920 — 70 90 — 70 90 mA
[ Input HIGH Current — — 150 — — 150 — — 150 | uA | ViN=Vi4
I Input LOW Current
CLKa, CLKb | 0.5 — — 0.5 — — 0.5 — — uA Vin=0V

/CLKa, /CLKb | —150 — — -150 — — -150 — — uA Vin=0V

Cin Input Capacitance — — — — 2 — — — — pF
Note 1. 100KEP circuits are designed to meet the DC specifications shown in the above table after thermal equilibrium has been established. The

circuit is in a test socket or mounted on a printed circuit board and traverse airflow greater than 500Ifpm is maintained.

M9999-120505
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Precision Edge®
Micrel, Inc. SY100EP210U

3.3V LVPECL DC ELECTRICAL CHARACTERISTICS(1)

VCC =3.3V +£10%

T, =-40°C T, = +25°C Tp=485°C

Symbol Parameter Min. | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. | Max. | Unit | Condition
ViH Input HIGH Voltage 2135 — 2420 | 2135 — 2420 | 2135 — 2420 | mV

Vi Input LOW Voltage 1490 — 1675 | 1490 — 1675 | 1490 — 1675 | mV

VoL Output LOW Voltage 1355 | 1480 | 1605 | 1355 | 1480 | 1605 | 1355 | 1480 | 1605 | mV [50Q to Voo—2V
VoH Output HIGH Voltage 2155 | 2280 | 2405 | 2155 | 2280 | 2405 | 2155 | 2280 | 2405 | mV |50Q to Voe—2V
Vs Output Reference Voltage®| 1775 | 1875 | 1975 | 1775 | 1875 | 1975 | 1775 | 1875 | 1975 | mV

Viuemr | Input HIGH Voltage 1.2 — Vee 1.2 — Vee 1.2 — Vee | mV

Common Mode Range(®)

Note 1. 100KEP circuits are designed to meet the DC specifications shown in the above table after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and traverse airflow greater than 500lfpm is maintained. Input and output varies
1:1 with V.

Note 2.  Single-ended input operation is limited to V¢ = 3.0V in LVPECL mode. Vgg reference varies 1:1 with V.

Note 3. The V| cyr (Min) varies with Ve, Viyomr (Max) varies 1:1 with V. The V), oyg range is referenced to the most positive side of the
differential input signal.

2.5V LVPECL DC ELECTRICAL CHARACTERISTICS(1)

Vg = 2.5V £10%, Vg = OV

T, =-40°C Ta=+25°C Tp=+85°C
Symbol Parameter Min. | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. | Max. | Unit | Condition
VoL Output LOW Voltage 555 680 895 555 680 895 555 680 895 | mV |50Qto Vg2V
VoH Output HIGH Voltage 1355 | 1480 | 1605 | 1355 | 1480 | 1605 | 1355 | 1480 | 1605 | mV |50Qto Vgc—2V
Viiewr | Input HIGH Voltage(@) 1.2 — Ve | 12 — Ve | 12 — Vee | V
Common Mode Range

Note 1. 100KEP circuits are designed to meet the DC specifications shown in the above table after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and traverse airflow greater than 500lfpm is maintained. Input and output varies
1:1 with V.

Note 2. The V| cyr (Min) varies with Vie. Viyomr (Max) varies 1:1 with V. The V), oy range is referenced to the most positive side of the
differential input signal.

M9999-120505 4
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Micrel, Inc.

Precision Edge®
SY100EP210U

LVECL DC ELECTRICAL CHARACTERISTICS(1)

VEE =-2.375V to -3.8V; VCC =0V

T, =-40°C Tp=+25°C T =+85°C
Symbol Parameter Min. | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. | Max. | Unit | Condition
Vi Input LOW Voltage -1810( — [-1625|(-1810| — [-1625|(-1810| — |-1625| mV
(Single-Ended)
ViH Input HIGH Voltage -1165| — |-0880|-1165| — [-0880|-1165| — [-0880( mV
(Single-Ended)
VoL Output LOW Voltage —1945 | -1820 | —1695 | —1945 | —1820 [ -1695 | —1945 | —1820 [ -1695 [ mV 50Q to
Voo —2V
VoH Output HIGH Voltage —1145 | -1020 | —0895 [ —1145 [ -1020 [ -0895 [ -1145 | —1020 | 0895 [ mV 50Q to
Voo —2V
Vg Output Reference Voltage(® | —1525 [ —1425 | -1325 | —1525 | —1425 | -1325 [ -1525 | —1425 | -1325 | mV
Viuemr | Input HIGH Voltage \
Common Mode Range(s) VEE +1.2 0.0 VEE +1.2 0.0 VEE +1.2 0.0

Note 1. 100KEP circuits are designed to meet the DC specifications shown in the above table after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and traverse airflow greater than 500lfpm is maintained.

Note 2.  Single-ended input operation is limited to Vg < 3.0V in ECL/LVECL mode. Vg reference varies 1:1 with V.

Note 3. The V| cyr (Min) varies with Vie. The Vi oyg range is referenced to the most positive side of the differential input signal.

HSTL DC ELECTRICAL CHARACTERISTICS

Ve = 2.375V to 3.8V; Vg = OV

T, =-40°C T, =+25°C T, =+85°C
Symbol Parameter Min. | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. | Max. | Unit | Condition
VIH Input HIGH Voltage 1200 — — 1200 — — 1200 — — mV
ViL Input LOW Voltage — — 400 — — 400 — — 400 | mV
Vx Input Crossover Voltage 680 — 900 680 — 900 680 — 900 | mV
M9999-120505 5
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Precision Edge®
SY100EP210U

AC ELECTRICAL CHARACTERISTICS

(LVPECL) Vg = 2.375 t0 3.8V, Vgg = 0V; (LVECL) Vgg = —2.375V to -3.8V, Vo = OV

T, =-40°C T, =+25°C T, =+85°C
Symbol Parameter Min. | Typ. | Max. | Min. | Typ. | Max. [ Min. | Typ. | Max. | Unit | Condition
fuax Maximum Frequency(!) 3.0 — — 3.0 — — 3.0 — — | GHz
HSTL/LVPECL
tpp Propagation Delay(® 220 300 380 220 300 380 220 300 380 ps
tskew® | Within-Device Skew — 20 25 — 20 25 — 20 25 ps
Part-to-Part Skew(4) — 85 160 — 85 160 — 85 160 ps
tyrrer | Cycle-to-Cycle Jitter (rms) — 0.2 <1 — 0.2 <1 — 0.2 <1 |pspus
A Minimum Input Swing(®) 150 800 1200 150 800 1200 150 800 1200 | mV
t, t, Output Rise/Fall Times 100 150 250 100 150 250 100 150 250 ps
(20% to 80%)
Note 1. fy,ax guaranteed for functionality only (toggel frequency).
Note 2. CLK 0 to Bank A and CLK 1 to Bank B; Differential. Maximum propagation delay is worst-case, over temperature and voltage.
Note 3. Skew is measured between outputs under identical transitions.
Note 4. Measured for same transitions.
Note 5. See “Timing Waveform.”
TIMING WAVEFORM

CLKa/b

/CLKa/b

150mV to 1200mV
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Precision Edge®
Micrel, Inc. SY100EP210U

TYPICAL CHARACTERISTICS

Frequency Response Frequency Response
vs. Output Amplitude vs. Output Amplitude
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Precision Edge®
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TERMINATION RECOMMENDATIONS

+3.3V
R1 R1
+3.3V Zo= 500 130Q 130Q +3.3V
a—> N
Zo= 500
a—>

Figure 1. Parallel Termination—-Thevenin Equivalent

Note 1. For +2.5V systems: R1 =250Q, R2 = 62.5Q.

33V 7_£00 +3.3V
Q> N
Z=50Q

= 50Q 3 3$50Q =
“source” “destination”

46Q to 50Q 3 Ry

Figure 2. Three-Resistor “Y-Termination”

Note 1. Power-saving alternative, Thevenin termination.
Note 2. Place termination resistors as close to destination inputs as possible.
Note 3. R, resistor sets the DC bias voltage, equal to V,.

+3.3V
3109 +3.3V
1 .
N

50Q

Figure 3. Terminating Unused I/O

Note 1. Unused output (/Q) must be terminated to balance the output.

Note 2.  Micrel's differential I/O logic devices include a Vgg reference pin .

Note 3. Connect unused input through 50€2 to Vgg. Bypass with a 0.01uF capacitor to GND.
Note 4. For +2.5V systems: R1 =250Q, R2 = 62.5Q.
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32-PIN THIN QUAD FLATPACK (T32-1)

10P VIEW BOTTOM VIEW
e
so0g354 12000047 S Lot
T T -] SEE DETAIL "A" "

(0,016 S LRERREEE
: - Jo &
' 9.0%%854} 7] E %
T Py=== 17 = =

08000, LEEERN

NOTES:
DIMENSIONS ARE IN MM[INCHES].
CONTROLLING DIMENSION: MM.

1.
2.
& DIMENSION DOES NQOT INCLUDE MOLD FLASH
OR PROTRUSIONS, EITHER OF WHICH SHALL NOT

—=| [=—0" MIN. EXCEED 0.254 [0.010).
4. LEAD DIMENSION DOES NOT INCLUDE DAMBAR
1.0078% 0.21[0.008] PROTRUSION.
[0.039 *482 0.12[0.005] 5. MAXIMUM AND MINIMUM SPECIFICATIONS ARE
i INDICATED AS FOLLOWS: MAX/MIN.
/B\ THESE DIMENSIONS TO BE DETERMINED AT DATUM PLANE
j I /\ PACKAGE TOP DIMENSIONS ARE SMALLER THAN BOTTOM DIMENSIONS
0.1073% ol AND TOP OF PACKAGE WILL NOT OVERHANG BOTTOM OF PACKAGE.
[0.00470%%] e
L 0.607%)2
[0.024 7839
1.00[0.039] REF-

DETAIL "A” Rev. 01

MICREL, INC. 2180 FORTUNE DRIVE SAN JOSE, CA 95131 USA
TEL + 1 (408) 944-0800 Fax + 1 (408) 474-1000 wes http://www.micrel.com
The information furnished by Micrel in this datasheet is believed to be accurate and reliable. However, no responsibility is assumed by Micrel for its use.
Micrel reserves the right to change circuitry and specifications at any time without notification to the customer.

Micrel Products are not designed or authorized for use as components in life support appliances, devices or systems where malfunction of a product can
reasonably be expected to result in personal injury. Life support devices or systems are devices or systems that (a) are intended for surgical implant into
the body or (b) support or sustain life, and whose failure to perform can be reasonably expected to result in a significant injury to the user. A Purchaser's
use or sale of Micrel Products for use in life support appliances, devices or systems is at Purchaser’s own risk and Purchaser agrees to fully indemnify
Micrel for any damages resulting from such use or sale.

© 2005 Micrel, Incorporated.
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