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PCI-X Clock Buffers

Product Features Product Description

* Four synchronous outputs PI16C2310is alow skew, lowjitter, PLL clock buffer with divider or

* Selectable divider/multiplier multiplier designed for PCI-X application in servers and worksta-

* Output Enable control tions. There are two selectable input ranges using HF# input: 10-40

* Low phase error < 150 ps _ MHz and 40-80 MHz. All outputs are synchronized to the input and

* Allows clock input to have spread spectrum modulation for 4 the other outputs. Each output can be independently turned off
EMI reduction to reduce EMI and power consumption.

* Low output skew < 200 ps

* Low cycle jitter < 200 ps

* Industrial temperature (—4C to 85 C)
* 3.3VVsupply

» Packages: 24-pin QSOP (Q) and 24-pin TSSOP (L)

Block Diagram Pin Configuration
AGND [] 1 O 24 [] cLkIN
1 HF# [ 3 22 [1 v
OUT1 pivo [] 4 21 [ outo
—T pivi [ 5 20 [] ouT1
ouT?2 24-Pin
OE[0:3] / oo [J6 QL 19 [Tenp
HF# \I\ onDp [7 18 [ ] GND
L ouT3
CLKIN FBIN []8 17 |1 out2
FBIN PLL o FBOUT FBouT [ 9 16 [] ouT3
Vee L 10 15 [ v
DIV[0:1] I ce ce
oeo [] 11 14 [ oE3
oe1 [ 12 13 [] oE2

Clock Select Table

HF# DIVl DIVO OUTXx CLKIN OUTX
1 1 1 CLKIN 33MHz
1 1 0 2xCLKIN 66MHz

33MHz
1 0 1 3XCLKIN 100MHz
1 0 0 AXCLKIN 133MHz
0 1 1 CLKIN/2 33MHz
0 1 0 CLKIN 66MHz
66MHz
0 0 1 1.5xCLKIN 100MHz
0 0 0 2XCLKIN 133MHz
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Pin Description

Pin Type Qty Symbol Description
16172021 0 4 OUT[03] Clock outputs. To achieve zero input to output delay, all outputs must have the
same loading.
i ) Active high Output Enable, pulled up. When OE is low, OUT [0:3] outputs are
1-14 ! 4 OF03] | Gisabled at low state.
9 0 1 FBOUT Feedback_ output. To ac.hleve zero input to output delay, FBOUT must have the
same loading as OUT[0:3].
8 | 1 FBIN Feedback input. 7pF must be added to the output driving this pin (FBOUT) in
addition to the other load.
24 I 1 CLKIN Input Clock.
High Frequency range, pulled up.
3 ! 1 HF# "1" = Low, "0" = High.
45 I 2 DIV[0,1] Divider/Multiplier Select, pulled up.
2,10,15,22 P 4 \cc 3.3V power
6,7,18,19 P 4 GND Ground
23 P 1 AVecc 3.3V andlog power
1 P 1 AGN D Analog ground

Absolute Maximum Ratings

Supply Voltage (Mc, AVCE) «ooovieeiiiiiieeeeee e 0.5Vto+7.0V
INPUEVOIAGE ..evveeeeeeeee e =0.5VtoVce+0.5V
Industrial Operating Temperature ...........cccccceeeeeeiennnes :40°Cto+85°C
Storage TeMPErature ...........eueeveveeiieiiiieieeee e eeeeeen =65°Cto+150°C
JUNCLION TEMPEIALUIE ...cevveeeeeeie e e e 150°C.
Input ESD MIL-883, Method 3015, human body model ....................... YY)

Operating Condition

Symbol Description Min. M ax. Units
Vce, AVee | /0 Supply, Analog Core Supply 30 3.6 \%
Ta Industrial Ambient Temperature -0 +85 °C
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DC Electrical Characteristics Over Operating Conditions

Symbol Parameter Conditions Min. Typ. M ax. Units
Vi Low Input Voltage 0.8
Vin High Input Voltage 2.0 Y
li Low Input Current VN =0V 50
lin High Input Current VIN = Vce 200 A
Vol Low Output Voltage Vce =3.0V, lg = 12mA 0.4
Voh High Output Voltage Vce = 3.0V, lgh = -12mA 2.4 Y
Idd 33 | Supply Currert G = 15pF, FouT = 33MHz 25
ldd_ 66 | Supply Currert G = 15pF, Fout = 66MHz 35
thd mA
Idd_100 | Supply Currert G = 15pF, FouT = 100MHz 45
Idd_133 | Supply Currert G = 15pF, Fout = 133MHz 60
Co Output Capacitance 6
Ci Input Capacitance 5 pF
C Load Capacitance 15
Lpin Pin Inductance 7 nH
Switching Characteristics (Ta = 25°C, Vcc = 3.3V £0.3V, G= 15pF, Fout =66.67 MHZz)
Symbol Parameter Test Conditions Min. Typ. M ax. Units
Low Freg., HF# = "1" 10 33 40
Fin Input frequency MHz
High Freq., HF# = "0" 40 66 80
Tpd Propagation delay CLKIN to FBIN rising edges @ Vpp/2 -150 150
Tk Output skew @1.4V, rising edges 200
Tekpp Pkg to pkg skew @Vpp/2, rising edges, same CLKIN 400 pS
Tic Cycle jitter 200
Tde Duty cycle @1.4v 45 50 55 %
T /Ts Rise/Fall time 0.8v~2.0V 15 ns
Note: Tic = Tp(n+1) =Tp(n) Tde= T/Tp

Tp(n) = Period of theg@cycle  Tp = Period cycle time
Tp(n+1) = Period of @w+1cycle Th=Hightime @1.4V
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Figure 1. Rise/Fall time
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Figure 3. Output skew

Figure 2. Duty cycle

Figure 4. Cycle jitter
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Figure 5. Pkg.-to-Pkg. skew
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Figure 7. Test load

Figure 6. Propagation Delay
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Packaging Mechanical: 24-pin QSOP (Q)
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Packaging Mechanical: 24-Pin TSSOP (L)
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Ordering Information

Ordering Code

Package Name

Package Type

Operating Temp

PI6C2310Q

Q24

24-pin, 150-mil QSOP

PI6C2310L

L24

24-pin, 4.4-mil TSSOP

Industrial
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