'_I_ - I 3.3V 500MHz DUAL 1:10 HSTL Precision Edge™
EJJJ |_|J '_l | FANOUT BUFFER/TRANSLATOR SY89827L
The Infinite Bandwidth Company™ WITH 2:1 MUX INPUT FINAL

FEATURES

m Dual LVPECL or HSTL input, 10 differential 1.5V
HSTL compatible outputs

channel 20 output clock driver

Guaranteed AC parameters over temperature and
voltage:

* >500MHz fpax

e < 50ps within device skew

e < 1.3ns propagation delay

* <700pst,/t;time

Low jitter design

* <1ps (rms) cycle-to-cycle jitter

* < 1ps pk-pk total jitter

3.3V core supply, 1.8V output supply
Output enable function

Available in a 64-Pin EPAD-TQFP

Configurable as dual-channel 10 output or a single-

APPLICATIONS

High-performance PCs
Workstations

Parallel processor-based systems
Other high-performance computing
Communications

-]

Precision Edge™

DESCRIPTION

The SY89827L is a High Performance Bus Clock Driver
with dual 1:10 or single 1:20 HSTL (High Speed
Transceiver Logic) output pairs. The part is designed for
use in low voltage (3.3V/1.8V) applications which require
a large number of outputs to drive precisely aligned, ultra
low skew signals to their destination. The input is
multiplexed from either HSTL or LVPECL (Low Voltage
Positive Emitter Coupled Logic) by the CLK_SEL pin.
The Output Enables (OE1 & OE2) are synchronous so
that the outputs will only be enabled/disabled when they
are already in the LOW state. This avoids any chance of
generating a runt clock pulse when the device is enabled/
disabled as can happen with an asynchronous control.

The SY89827L features extremely low skew
performance of <50ps over temperature and voltage—
performance previously unachievable in a standard
product having such a high number of outputs. The
SY89827L is available in a single space saving package,
enabling a lower overall cost solution. For applications
that require greater HSTL fanout capability, consider the
SY89824L.

TYPICAL APPLICATION CIRCUIT

Primary Clock Source
LVPECL_CLKA

/LVPECL_CLKA g

Redundant Backup
Clock Source
LVPECL_CLKB

/LVPECL_CLKB ——o0

10

——r
Primary

10 Card
O—FA P

10
——fe————— |

Redundant
10, Card

SEL1

Primary/Backup Clock Select
(Switchover within 2.0ns)

System using SY89827L as a switchover circuit from a Primary Clock to a Redundant Backup Clock in a failsafe application.

LVPECL inputs only, shown in this application.

Precision Edge is a trademark of Micrel, Inc.

Rev.: B Amendment: /1
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PACKAGE/ORDERING INFORMATION

Ordering Information

e Mt e te ke
8890588590893 289852c8
o 64 62 201 6059 557 50,55 54 53 5251 50 49 Package Operating Package
201 w8l veco Part Number Type Range Marking
HSTLCLKs 2 ekl SY89827LHI H64-1 Industrial | SYs9827L
IHSTL_CLKB [ 3 461 /Q7
vcel O 4 451 Q8
HSTL_CLKA [ 5 441 /Q8
IHSTL_CLKA O 6 430 Q9
CLK_SEL1 [0 7 4203 1Q9
LVPECL_CLKA 8 41 vcco
ILVPECL_CLKA [ 9 400 vCCO
GND [ 10 391 Q10
OE1 O 11 38(0 /Q10
LVPECL_CLKB [ 12 370 Q11
ILVPECL_CLKB 013 360 /Q11
CLK_SEL2 [ 14 35 Q12
OE2 [ 15 340 /Q12
SEL1 [ 16 33[J vcco
17 18 1920 21 22 23 24 25 26 27 28 29 30 31 32
S [ I [ [ S S [ [ N
N oomerroenms<ooo
0255885 oEoEBETg
> >
64-Pin TQFP (H64-1)
FUNCTIONAL BLOCK DIAGRAM
CLK_SEL1
SEL1 OE1
HSTL_CLKA
JHSTL_CLKA 0 o
0
LVPECL_CLKA o ” Qo— Qo
/LVPECL_CLKA j> 1 ) IQo~/Qq
1
LEN
HSTL_CLKB
0 Q
/HSTL_CLKB
»
LVPECL_CLKB D
/LVPECL_CLKB j> ! S o
o Q10— Quo
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CLK_SEL2 N 1Q10~/Qs9
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m
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OE1W|0E2W)| SEL1MW| SEL2W| CLK_SEL1M | CLK_SEL2( Q0-Q9 /Q0—/Q9 Q10-Q19 /Q10—/Q19
1 1 0 0 0 X HSTL_CLKA | /HSTL_CLKA HSTL_CLKA | /HSTL_CLKA
1 1 0 0 1 X LVPECL_CLKA [ /LVPECL_CLKA | LVPECL_CLKA | /LVPECL_CLKA
1 1 0 1 0 0 HSTL_CLKA | /HSTL_CLKA HSTL_CLKB /HSTL_CLKB
1 1 0 1 0 1 HSTL_CLKA | /HSTL_CLKA | LVPECL_CLKB [ /LVPECL_CLKB
1 1 0 1 1 0 LVPECL_CLKA [ /LVPECL_CLKA | HSTL_CLKB /HSTL_CLKB
1 1 0 1 1 1 LVPECL_CLKA | /LVPECL_CLKA | LVPECL_CLKB | /LVPECL_CLKB
1 1 1 0 0 0 HSTL_CLKB /HSTL_CLKB HSTL_CLKA | /HSTL_CLKA
1 1 1 0 0 1 LVPECL_CLKB [ /LVPECL_CLKB | HSTL_CLKA | /HSTL_CLKA
1 1 1 0 1 0 HSTL_CLKB /HSTL_CLKB | LVPECL_CLKA | /LVPECL_CLKA
1 1 1 0 1 1 LVPECL_CLKB | /LVPECL_CLKB | LVPECL_CLKA | /LVPECL_CLKA
1 1 1 1 X 0 HSTL_CLKB /HSTL_CLKB HSTL_CLKB /HSTL_CLKB
1 1 1 1 X 1 LVPECL_CLKB | /LVPECL_CLKB | LVPECL_CLKB | /LVPECL_CLKB
0 1 X 0 0 X LOW HIGH HSTL_CLKA | /HSTL_CLKA
0 1 X 0 1 X LOW HIGH LVPECL_CLKA | /LVPECL_CLKA
0 1 X 1 X 0 LOW HIGH HSTL_CLKB /HSTL_CLKB
0 1 X 1 X 1 LOW HIGH LVPECL_CLKB | /LVPECL_CLKB
1 0 0 X 0 X HSTL_CLKA | /HSTL_CLKA LOW HIGH
1 0 0 X 1 X LVPECL_CLKA | /LVPECL_CLKA LOW HIGH
1 0 1 X X 0 HSTL_CLKB /HSTL_CLKB LOW HIGH
1 0 1 X X 1 LVPECL_CLKB | /LVPECL_CLKB LOW HIGH
0 0 X X X X LOW HIGH LOW HIGH

Note 1. Input has internal pull-up Floating input = 1.
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PIN DESCRIPTIONS

26, 24,22, 20, 18

Internal
Pin Number Pin Name /0 Type P/U Pin Function
56 HSTL_CLKA Input HSTL Differential clock input selected by CLK_SEL1, SEL1 and SEL2.
/HSTL_CLKA Can be left floating if not selected. Floating input, if selected
produces an indeterminate output. HSTL input signal requires
external termination 50Q to GND.
2,3 HSTL_CLKB Input HSTL Differential clock input selected by CLK_SEL1, SEL1 and SEL2.
/HSTL_CLKB Can be left floating if not selected. Floating input, if selected
produces an indeterminate output. HSTL input signal requires
external termination 50Q to GND.
8,9 LVPECL_CLKA | Input |[LVPECL| 75kQ Differential clock input selected by CLK_SEL1, SEL1 and SEL2.
/LVPECL_CLKA pull-down | Can be left floating. Floating input, if selected produces a LOW
at output. Requires external termination. See Figure 1.
12,13 LVPECL_CLKB | Input |[LVPECL| 75kQ Differential clock input selected by CLK_SEL2, SEL1 and SEL2.
/LVPECL_CLKB pull-down | Requires external termination. See Figure 1.
7 CLK_SEL1 Input | LVTTL/ 11kQ Selects HSTL_CLKA input when LOW and LVPECL_CLKA
CMOS Pull-up | input when HIGH.
14 CLK_SEL2 Input | LVTTL/ 11kQ Selects HSTL_CLKB input when LOW and LVPECL_CLKB
CMOS Pull-up | input when HIGH.
16 SEL1 Input | LVTTL/ 11kQ Selects input source CLKA when LOW and CLKB
CMOS Pull-up | when HIGH for outputs Q0 — Q9 and /Q0 — /Q9.
1 SEL2 Input | LVTTL/ 11kQ Selects input source CLKA when LOW and CLKB
CMOS Pull-up | when HIGH for outputs Q10 — Q19 and /Q10 — /Q19.
11 OE1l Input | LVTTL/ 11kQ Enable input synchronized internally to prevent glitching of the
CMOS Pull-up | Q0 - Q9 and /Q0 —/Q9 outputs.
15 OE2 Input | LVTTL/ 11kQ Enable input synchronized internally to prevent glitching of the
CMOS Pull-up | Q10— Q19 and /Q10 —/Q19 outputs.

4 VCCI Power Core VCC connected to 3.3V supply. Bypass with 0.1uF in
parallel with 0.01pF low ESR capacitors as close to VCC pins as
possible.

17, 32, 33, VCCO Power Output buffer VCC connected to 1.8V nominal supply. All VCCO
40, 41, 48, 49, 64 pins should be connected together on the PCB. Bypass with
0.1uF in parallel with 0.01uF low ESR capacitors as close to
VCCO pins as possible.

10 GND Power Ground.

63, 61, 59, 57, 55 Q0-Q9 Output | HSTL Differential clock outputs from CLKA when SEL1 = LOW and

53,51, 47, 45, 43 from CLKB when SEL1 = HIGH. HSTL outputs (Q and /Q) must
be terminated with 50Q to GND. Q outputs are static when
OE1 = LOW. Unused output pairs may be left floating.

62, 60, 58, 56, 54 /Q0 —/Q9 Output | HSTL Differential clock outputs (complement) from CLKA when SEL1 =

52, 50, 46, 44, 42 LOW and from CLKB when SEL1 = HIGH. HSTL outputs (Q and
/Q) must be terminated with 50Q to GND. /Q outputs are static
HIGH when OE1 = LOW. Unused output pairs may be left
floating.

39, 37, 35, 31, 29 Q10-Q19 Output | HSTL Differential outputs from CLKA when SEL2 = LOW and from

27,25, 23, 21, 19 CLKB when SEL2 = HIGH. HSTL outputs (Q and /Q) must be

terminated with 50Q to GND. Q outputs are static LOW when
OE2 = LOW. Unused output pairs may be left floating.

38, 36, 34, 30, 28 /Q10 -/Q19 Output | HSTL Differential outputs (complement) from CLKA when SEL2 = LOW

and from CLKB when SEL2 = HIGH. HSTL outputs (Q and /Q)
must be terminated with 50Q to GND. /Q outputs are static HIGH
when OE2 = LOW. Unused output pairs may be left floating.
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Absolute Maximum Ratings(Note 1) Operating Ratings(Note 2)
Power Supply Voltage (Vg Vo) woeeeeeeees —-0.5to0 +4.0V  Supply Voltage
Input V0|tage (VIN) ___________________________________________ -0.5to0 VCCl (VCCI) .................................................... +3.3V to +3.47V
OULPUL CUITENE (g ) «+vrererrrsreeireieeeresiesesseneieens -50mA (Vpco) ----------------------------------------------------- +1.6Vto +2.0V
Storage Temperature (Tg) cooooovvrvvveeeverrreeeee 6510 +150°C  Ambient Temperature _(TA) ......................... —40°C to +85°C
ESD Rating, NOte 3 ...cccoiiioiieeer e >1kV Pa_(lfg?: ('Iéhe)rmal Resistance
JA
_ _ Exposed pad soldered to GND, Note 4
Note 1. Permanent device damage may occur if ABSOLUTE MAXIMUM Still-Air (Multi-layer PCB) .......ov.vvveveveeeereerees 23°C/W
RATINGS are exceeded. Thisis astress rating only and functional —200Ifpm (multi-layer PCB) ..........coooiiiiiiinneen. 18°C/W
operation is not implied at conditions other than those detailed in . o
the operational sections of this data sheet. Exposure to ABSOLUTE -500lfpm (multi-layer PCB) .........ccooiiiiiinns 15°C/W
MA).(IMUI\./I RATING conditions for extended periods may affect Exposed pad NOT soldered to GND (not recommerndeq))
device refiability. _ o Still-Air (multi-layer PCB) ...........ccoooorrvrevens 44°CIW
Note 2. Zhe data sheet limits are not guaranteed if the device is —200Ifpm (multi-layer PCB) ..........coovviiiviiinneee. 36°C/W
perated beyond the operating ratings. —500lfom (multi-la er PCB) 30°C/W
Note 3. Devices are ESD sensitive. Handling precautions recom- P YEIFLD) v o
mended. TQFP (eJc) ......................................................... 4.4 C/W
Note 4. lItis highly recommended to solder the exposed pad of the

EPAD-TQFP package to a ground plane on the PCB for
maximum thermal efficiency.

DC ELECTRICAL CHARACTERISTICS

Power Supply: T, =-40°C to +85°C

Symbol Parameter Condition Min Typ Max Units
Vear V¢ Core 313 | 33 | 347 Vv
Veeo V¢ Output 1.6 1.8 2.0 Vv
lca Icc Core No Load 140 170 mA
HSTL Input/Output: Ve, = 3.3V +5%, Vo = 1.8V £10%, T, = —40°C to +85°C

Symbol Parameter Condition Min Typ Max Units
Vou Output HIGH Voltage Note 5 1.0 1.2 \%
VoL Output LOW Voltage Note 5 0.2 0.4 \%
Viy Input HIGH Voltage Vy+0.1 1.6 \%
Vi Input LOW Voltage -0.3 Vy-0.1 \%
Vy Input Crossover Voltage 0.68 0.9 \%
I Input HIGH Current +20 -350 HA
i Input LOW Current -500 HA
Note 5. Outputs loaded with 50Q to ground.




Micrel

Precision Edge™
SY89827L

DC ELECTRICAL CHARACTERISTICS

LVPECL Input: Vg = 3.3V 5%, T, = —40°C to +85°C

Symbol Parameter Condition Min Typ Max Units
Viy Input HIGH Voltage (Single-Ended) Ve —1.165 Ve —0.880|  V
Vi Input LOW Voltage Ve —1.945 Ve —1625| vV
Vpp Minimum Input Swing (LVPECL_CLK) | Note 6 300 mV
Vemr Common Mode Range (LVPECL_CLK)| Note 7 GNDI +1.8 Ve -04 |V
I Input HIGH Current 150 HA
I Input LOW Current 0.5 HA
Note 6. The Vpp (min.) is defined as the minimum input differential voltage which will cause no increase in the propagation delay.

Note 7. Vg is defined as the range within which the V,, level may vary, with the device still meeting the propagation delay specification. The

CMOSI/LVTTL Inputs: Vg, = 3.3V #5%, Vg = 1.8V +10%, T, = —40°C to +85°C

numbers in the table are referenced to V¢,. The V,, level must be such that the peak-to-peak voltage is less than 1.0V and greater than or

equal to Vpp (min.). Vg range varies 1:1 with V. Vg (Min) is fixed at GNDI +1.8V

Symbol Parameter Condition Min Typ Max Units
Viy Input HIGH Voltage 2.0 \%
Vi Input LOW Voltage 0.8 \
I Input HIGH Current +20 -250 HA
i Input LOW Current —-600 HA
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AC ELECTRICAL CHARACTERISTICS, (NOTE 1)

Ve = 3.3V £5%, Vo = 1.8V £10%, T, = —40°C to +85°C, all outputs loaded, unless noted.

Symbol Parameter Condition Min Typ Max Units
fmax Maximum Toggle Frequency Note 2 500 MHz
tpHL Differential Propagation Delay LVPECL Input: 150mV 0.950 1.15 1.45 ns
to Note 3 LVPECL Input: 800mV 0.80 1.0 13 ns
HSTL Input: 100mV 1.10 1.35 1.60 ns
HSTL Input: 800mV 0.950 1.20 1.450 ns
Vpp Minimum Input Swing, Note 4 HSTL 200 mV
PECL 150 mV
tow Switchover Time CLK_SEL-to-Q 1.7 2.0 ns
SEL-to-Q 1.4 1.75 ns
tyTTER Cycle-to-Cycle Note 8 <l |ps(rms)
Total Jitter Note 9 <1  |ps(pk-pk)
ts(oE) Output Enable Set-Up Time Note 5 1.0 ns
thor) Output Enable Hold Time Note 5 0.5 ns
tokew Within Device Skew Note 6 0°C to +85°C 25 50 ps
—-40°C 35 75 ps
Part-to-Part Skew Note 7 400 ps
t, & Output Rise/Fall Times 450 700 ps
(20% to 80%)
Note 1. Outputs loaded with 50Q to ground.
Note 2. fy,ax is defined as the maximum toggle frequency, measured with a 750mV LVPECL/HSTL input. HSTL output swing is > 400mV.
Note 3. Differential propagation delay is defined as the delay from the crossing point of the differential input signals to the crossing point of the differential
output signals.
Note 4. The Vpp (min.) is defined as the minimum input differential voltage which will cause no increase in the propagation delay.
Note 5. OE set-up time is defined with respect to the rising edge of the clock. OE HIGH-to-LOW transition ensures outputs remain disabled during the next
clock cycle. OE LOW-to-HIGH transition enables normal operation of the next input clock.
Note 6. The within-device skew is defined as the worst case difference between any two similar delay paths within a single device operating at the same
voltage and temperature. This parameters includes within bank skew and bank-to-bank skew.
Note 7. The part-to-part skew is defined as the absolute worst case difference between any two delay paths on any two devices operating atthe same voltage
and temperature.
Note 8. Cycle-to-cycle jitter definition: The variation in period between adjacent cycles over arandom sample of adjacent cycle pairs. Ty rrer cc=Tn—Tn+1
where T is the time between rising edges of the output signal. B
Note 9. Total jitter definition: with an ideal clock input, no more than one output edge in 1012 output edges will deviate by more than the specified peak-

to-peak jitter value.




Micrel

Precision Edge™
SY89827L

TYPICAL OPERATING CHARACTERISTICS

(Conditions: V¢ = 3.3V, Vo = 1.8V, Ty = 25°C, unless otherwise stated)
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FUNCTIONAL CHARACTERISTICS

(Conditions: Ve = 3.3V, Vo = 1.8V, T, = 25°C, unless otherwise stated).

250MHz Output

100MHz Output
. ; <
) _,-' .
l\ f‘r 1
| Fi L
y
i i 1
F; i i 1

g3 23 iy i tf
235 23 ; 5 i
nS 2> i f i
5 E 5 E il s
2o 2o g it 1
£3 S8 A & A
o= o= 1 /i § il

i Y { 3 §

¥ iy \

] \ ] \

/Q s, / N,
¥ :

TIME (2ns/div.) TIME (500ps/div.)

500MHz Output

=

Output Swing
(100mV/div.)

"

TIME (500ps/div.)




Precision Edge™

Micrel SY89827L
LVPECL/HSTL INPUTS
Vee Vee
LVPECL_CLK O—4¢ HSTL_CLK O b
275k (}) 75k HSTL_CLK ¢
Clamp
/LVPECL_CLK o ?
GND GND
Figure 1. Simplified LVPECL Input Stage Figure 2. Simplified HSTL Input Stage
HSTL OUTPUTS
Qour -----p——-——-----
Qour
1.6V
800mV Qour—/Qou
1Qout 1Qour

Figure 3. Output Driver Signal Levels

(Single-Ended)

Figure 4. Output Driver Signal Levels
(Differential)

RELATED PRODUCT AND SUPPORT DOCUMENTATION

Part Number | Function Data Sheet Link

SY89809L 3.3V 1:9 High-Performance, Low-Voltage Bus Clock Driver www.micrel.com/product-info/products/sy89809l.shtml

SY89824L 3.3V 1:22 High-Performance, Low-Voltage Bus Clock Driver | www.micrel.com/product-info/products/sy89824Il.html
Exposed Pad Application Note www.amkor.com/products/notes_papers/epad.pdf

M-0317 HBW Solutions www.micrel.com/product-info/products/solutions.shtmi

MIC3775 750mA uCap Low-Voltage Low-Dropout Regulator www.micrel.com/product-info/products/mic3775.shtml
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64 LEAD EPAD-TQFP (DIE UP) (H64-1)

12,00 [9.472] BSC 54,

109 58 DETAIL *A”
0030 *0.002 DETAIL "A” é
|- 10.00 [0.394] BSC SO. —m=] L o 0° MIN A
-~ 0.20 [0.008]
o 8 0.09 [0.004]
Q. .‘97&012
[ 0012 g 0.15 [0.006] +
D.05 [D.002] NLL‘
[ o 48 |
= . = * \/
=== | | i
== | | === .
‘ ‘ 0-7
T | | jm——
| |
-0.03 | e
5.00 28812 | | mm - D60 %igs
[D.197:88 ] = | | E— [0.024 15668
== ‘ ‘ ===
T | | =
f— | I i —— {~—— 1,00 [0,039] REF,
== | | o
e —
=== == a3

ELLEEERELEELLR

17

Q.50 [0,020] SEE DETAIL "A"
120 [0047] MAX L
BSC 4>‘ ’<7
£ HHHHHHHHHHHHHHHHH >
2] 001 [0.004] *
0.22 882

[0.009°39% ]

NOTES.

1. DIMENSIONS ARE IN MM[INCHES].

2 CONTROLLING DIMENSION' MM

3 EXPOSED PAD: Cu WITH Sn/Pb PLATING.

DIMENSION DOES NOT INCLUDE MOLD FLASH OF 0.254[0.010] MAX.
DIE UP ORIENTATION SHOWN.  EXPOSED PAD IS VISIBLE FROM BOTIOM
OF PACKAGE.

A MAXIMUM AND MINIMUM SPECIFICATIONS ARE
INDICATED AS FOLLONS' MAX

MIN
A THIS DIMENSION INCLUDES LEAD FINISH.

Rev. 02

Package

EP- Exposed Pad

7
/ Ll
7 ”
/ o Die

/ Z |
Z _ _ s \
|
|
! \
! CompSide Island
| O O3
|
| O O O
|
| > loN e

Heat Dissipation
Heat Dissipation a
VEE
y . Heavy Copper Plane
/ I~ VEE

PCB Thermal Consideration for 64-

(Always solder, or equivalent, the

Heavy Copper Plane

Pin EPAD-TQFP Package
exposed pad to the PCB)
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MICREL, INC. 1849 FORTUNE DRIVE SAN JOSE, CA 95131 USA
TEL + 1 (408) 944-0800 Fax + 1 (408) 944-0970 wes http://www.micrel.com

This information is believed to be accurate and reliable, however no responsibility is assumed by Micrel for its use nor for any infringement of patents or
other rights of third parties resulting from its use. No license is granted by implication or otherwise under any patent or patent right of Micrel, Inc.

© 2002 Micrel, Incorporated.
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