0 0O PIGCVF8S70 O O

() PERICOM

oooogoopcBOODOOO02000000

PI6CVF857

Product Features

* Operating Frequency up to 220 MHz for PC3200 Registered
DIMM applications

* Distributes one differential clock input pair to ten differential
clock output pairs

« Inputs (CLK,CLK)and (FBIN,FBIN)
* Input PWRDWN: LVCMOS
« Outputs (Yx, Yx),(FBOUT, FBOUT)

* External feedback pins (FBIN,FBIN) are used to
synchronize the outputs to the clock input

* Operatesat2.5V for PC1600,PC2100,PC2700,
and 2.6V for PC3200

* Packaging (Pb-free & Green available, select packages):
—48-pin TSSOP

—40-pin TQFN
—56-ball VFBGA
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ProductDescription

PI6CVF857PLL clock deviceis developed forregistered DDR DIMM
applications. The device is a zero-delay buffer that distributes a
differential clock input pair (CLK, CLK) to ten differential pairs of
clock outputs (Y[0:9], Y[0:9]),and one differential pair feedback clock
outputs (FBOUT,FBOUT). The clock outputs are controlled by the
input clocks (CLK, CLK), the feedback clocks (FBIN,FBIN), the 2.5V
LVCMOS input (PWRDWN), and the Analog Power input (AVpp).
When input PWRDWN is low while power is applied, the input
receivers are disabled, the PLL is turned off, and the differential clock
outputs are 3-stated. When the AVpp is strapped low, the PLL is
turned off and bypassed for test purposes.

When the input frequency falls below a suggested detection fre-
quency that is below the operating frequency of the PLL, the device
will enter alow power mode. An input frequency detection circuit will
detect the low frequency condition and perform the same low power
features as when the PWRDWN input is low.

The PLL inthe PI6CVF857 clock driver uses the input clocks (CLK,
CLK) and the feedback clocks (FBIN,FBIN) to provide high-perfor-
mance, low-skew, low-jitter output differential clocks (Y[0:9], Y[0:9]).
The PI6CVF857 is also able to track Spread Spectrum Clocking for
reduced EMI.



http://www.dzsc.com/ic/sell_search.html?keyword=PI6CVF857
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Pin Configuration TSSOP (A) Pin Configuration QFN (ZD)

GND []1 48] GND
vo []2 470 ¥5
vo []3 46 ] vs g g
Vopq []¢ 45 [1 vopq s s Sglgpesel
nd: oy UUUUUUUUT
Y1 Y6
GND []7 42[] GND GND | 14039 38 37 36 35 34 33 32 31 . ) 7
GND [8 4117 GND Y_ZDZO _________ 29 v7
Y2 []9 _ 407 v7 Y2[D3 : : 28 C] Vbpa
2 []10 48-Pin 39[] v7 Vooa 24, | 27 C|{PWRDWN
ppQ [J11 A 38[] Vppg CLK[D5 I 26 C]FBIN
Voog []12 3711 PWRDWN Ck[>oe ! GND ' 25]FBIN
cLk []13 36 [] FBIN | |
CT(EM« 35] FBIN Vppa (D7 | | 24 C]Vpbpa
Vppg []15 34[] vpp AVpp DO 8 | : 23 C] Vbbpa
AVpp []16 33[] —CLFBOUT AGND [D9 !'=------ -~ 22 C FBOUT
AGND []17 s2[] FBOUT =21 a5 16 17 1819 200 ] 0T
GND []18 317 eND
va [ 307 va A0NNANNNNN
v3 []20 29117 vs Iggé’ililgggﬁlﬁ
VDDQ E 21 28 ] VDbDQ > S
v4 []22 2717 vo
Ya []23 26[] vo
GND []24 25[7] GND
Ball Configuration VFBGA (NF) Ball Configuration
1 2 3 4 5 6
Al Yo Yo | GND | GND | Y5 Y5
1 2 3 4 5 6 — —
B Y1 Y1 VDDQ | VDDQ Y6 Y6
AlOOOOOO
sloooooo Cc| GND | GND | NC NC GND GND
clO0OO@OO0O0 D Y2 Y2 NC NC Y7 Y7
b OO O©O®OO0 p—
eloo 00 E | VDDQ | VDDQ NB NB VDDQ | PWRDWN
FlOO 00 F| CIK | CIK | NB | NB | FBIN FBIN
c|O00 000 —
G | VDD AVDD NC NC FBOUT VDD
HIOOO®O®OO Q Q
sloooooo H| AGND | GND | NC | NC | GND | FBOUT
“K|©0O000O0 J| Y3 v3 |vDpDQ| VvDDQ | Y8 Y8
03, G Haand e B K| v4 Y4 | GND | GND | Y9 Y9
Notes:
NC =No Contact
NB=NoBall




(1) PERICOM'

PI6CVF857

1:10 PLL Clock Driver for

2.5V DDR-SDRAM Memory

Pinout Table
Pin Name Description
%Iz Reference Clock input
Yx Clock outputs.
Yx Complement Clock outputs.
% Feedback output, and Complement Feedback Output
EE—E Feedback Input, and Complement Feedback Input
Power down and output disable for all Yx and Yx outputs. When PWRDWN = 0, the part is powered down and
PWRDWN the differential clock outputs are disabled to a - state. When PWRDWN = 1, all differential clock outputs are
enabled and run at the same frequency as CLK.
VbDQ Power Supply for 1/O.
AVDD Analog /core power supply. AVpp can be used tp bypass the PLL for testing purposes. When AVpp is strapped to
ground, PLL is bypassed and CLK is buffered directly to the device outputs.
AGND Analog/core ground. Provides the ground reference for the analog/core circuitry
GND Ground
Function Table
Inputs Outputs PLL
AVpp | PWRDWN |  CLK CLK Y Y FBOUT | FBOUT
GND H L H L H L H Bypassed/off
GND H H L H L H L Bypassed/oft
X L L H 4 V4 4 z off
X L H L V4 4 V4 z off
Nominal® H L H L H L H on
Nominal® H H L H L H L on
Nominal® X <20 MHz (D z z z zZ off
Notes:

1. For testing and power saving purposes, PI6CVF857 will power down if the frequency of the reference inputs CLK, CLK is well below the

operating frequency range. The maximum power down clock frequency is below 20 MHz. For example, PI6CVF857 will be powered down when
the CLK,CLK stop running.
2. AVpp Nominal is 2.5V for PC1600, PC2100, and PC2700. AVpp Nominal is 2.6V for PC3200.

Z = High impedance

X =Don’t care
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Absolute Maximum Ratings (Over operating free-air temperature range)

Symbol Parameter Min. Max. Units
VbbpQ, AVDD /O supply voltage range and analog/core supply voltage range -0.5 3.6
Vi Input voltage range -05 v
Vppg +0.5
Vo Output voltage range -0.5
Iik Input Clamp Current - 50 50
Iok Output Clamp Current -50 50
Io Continuous output Current - 50 50 mA
lopwr) Continuous current through each AVpp, Vppg, or GND - 100 100
Tstg Storage temperature - 65 150 °C
Oja Junction to ambient thermal (package A) 104 °Clw
Ojc Junction to case thermal (package A) 38 °C/w

Note: Stress beyond those listed under "Absolute Maximum Ratings" may cause permanent damage to the device.

DC Specifications
Recommended Operating Conditions
Symbol Parameter Min. Nom. Max. Units
AVpp | Analog/core supply voltage Vopo - 0.12 | Vppo 2.7
PC1600 - PC2700 2.3 2.5 2.7
Vbpg | Output supply voltage
PC3200 2.5 2.6 2.7 \Y%
ViL Low-level input voltage for PWRDWN pin -0.3 0.7
Via High-level input voltage for PWRDWN pin 1.7 Vppg +0.3
Ion High-level output current - 12
mA
IoL Low-level output current - —-12
Vix Input differential-pair crossing voltage (V_D(])) %/2) (Vppo/2) +0.2
ViNn Input voltage level -0.3 Vppg 0.3 v
Vip Input differential voltage between CLK and DC 0.36 VbpQ 0.6
CLK AC 0.7 Vbpg +0.6
Ta Operating free air temperature —40 85 °C
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Timing Requirements for PC1600 ~PC2700 (Over recommended operating free-air temperature)

AVpp, VppQ = 2.5V £0.2V
Symbol Description Units
Min. Max.
Operating clock ﬁequency(l’z) 60 170
fck MHz
Application clock frequency(3 ) 95 170
tbc Input clock duty cycle 40 60 %
tSTAB PLL stabilization time after powerup 100 1S
Notes:

1. The PLL is able to handle spread spectrum induced skew.

2. Operating clock frequency indicates a range over which the PLL is able to lock, but in which the clock is not required to meet the other timing
parameters. (Used for low-speed debug).

3. Application clock frequency indicates a range over which the PLL meets all of the timing parameters.

Electrical Characteristics for PC1600~PC2700 (Over recommended operating free-air temperature)

Parameter Test Conditions Avpp, VDDQ Min. Typ. | Max. | Units
Vik | All inputs I} =-18mA 2.3V -1.2
Iog = —100pA 2.3 t0 2.7V Vppg- 0.1
Vou | High output voltage
TIog = —-12mA 2.3V 1.7 A%
IoL = 100pA 2.3 t0 2.7V 0.1
VoL | Low output voltage
TIoL = 12mA 2.3V 0.6
CLK, FBIN V1= Vppqg or GND 2.7V
I p— +10
PWRDWN V1= Vppg or GND 2.7V uA
. CLK & CLK =0 MHz,
Ipppp | Static supply current Ippg + IaDD PWRDWN = Low 200
. CILK & CLK =170 MHz
Ippg | Dynamic supply current of Vppg All outputs are open 2.7V 300 mA
Iapp | Dynamic supply current of AVpp |CLK & CLK = 170 MHz 2.1V 12 mA
CLK and CLK
Cr V1= Vppq or GND 2.5V 2.0 35
FBIN and FBIN
p— pF
CLK and CLK®
Crp) — V1= Vppq or GND 2.5V -0.25 0.25
FBIN and FBIN®)
Note:

4. The maximum power-down clock frequency is below 20 MHz.
5. Guaranteed by design, but not production tested.
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Timing Requirements for PC3200 (Overrecommended operating free-air temperature)

AVpp, VppQ = 2.6V £0.1V
Symbol Description Units
Min. Max.
Operating clock ﬁequency(l’z) 60 220
fck MHz
Application clock frequency(3 ) 95 220
tbc Input clock duty cycle 40 60 %
tSTAB PLL stabilization time after powerup 100 1S
Notes:

1. The PLL is able to handle spread spectrum induced skew.

2. Operating clock frequency indicates a range over which the PLL is able to lock, but in which the clock is not required to meet the other timing
parameters. (Used for low-speed debug).

3. Application clock frequency indicates a range over which the PLL meets all of the timing parameters.

Electrical Characteristics for PC3200 (Over recommended operating free-air temperature)

Parameter Test Conditions Avpp, VDDQ Min. Typ. | Max. | Units
Vik | All inputs I} =-18mA 2.5V -1.2
Iog = —100pA 2.5t0 2.7V Vppo-— 0.1
Vou | High output voltage
TIog = —-12mA 2.5V 1.7 A%
IoL = 100pA 2.5t0 2.7V 0.1
VoL | Low output voltage
TIoL = 12mA 2.5V 0.6
CLK, FBIN V1= Vppqg or GND 2.7V
I P — +10
PWRDWN V1= Vbppg or GND 2.7V uA
. CLK & CLK =0 MHz,
Ipppp | Static supply current Ippg + Iapp PWRDWN = Low 200
. CLK & CLK =200 MHz
Ippg | Dynamic supply current of Vppg All outputs are open 2.7V 300 mA
Iapp | Dynamic supply current of AVpp |CLK & CLK =200 MHz 2.1V 12 mA
CLK and CLK
C V1= Vppq or GND 2.6V 2.0 35
FBIN and FBIN
p— pF
CLK and CLK®
Crp) V1= Vppq or GND 2.6V -0.25 0.25
FBIN and FBIN®)
Note:

4. The maximum power-down clock frequency is below 20 MHz.
5. Guaranteed by design, but not production tested.
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AC Specifications for PC1600 ~PC2700

Switching characteristics over recommended operating free-air temperature range (unless otherwise noted)( See Figure 1 & 2)

AVpp, VppQ = 2.5V £0.2V
Parameter Description Diagram Units
Min. Nom. Max
tjit(cc) Cycle-to-cycle jitter Figure 4 =50 50
t(0) Static phase offset(!) Figure 5 -50 0 50
tsk(o) Output clock skew Figure 6 75 ps
tjit(per) Period jitter Figure 7 -75 75
tjit(hper) Half-period jitter Figure 8 —100 100
tsl(i) Input clock slew rate Figure 9 1.0 4.0
V/ns
tsl(o) Output clock slew rate® Figure 9 1.0 2.0
Vox Output differential-pair cross-voltage (Vpp/2) —0.1 (Vppo/2) +0.1 A\

The PLL is capable of meeting all the above parameters while supporting SSC synthesizers with the following parameters

SSC modulation frequency 30.00 50.00 kHz
SSC clock input frequency deviation 0.00 -0.50 %
PLL loop bandwidth® 2 MHz
Phase angle —-0.031 degrees

Notes:

1. Static Phase offset does not include Jitter.

2. The Output Skew Rate is calculated by using the load shown in Figure 3.

3. Vox specified at the DRAM clock input or the test load in Figure 2.

4. The SSC requirements meet the Intel PC100 SDRAM Registered DIMM specification.
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AC Specifications for PC3200

Switching characteristics over recommended operating free-air temperature range (unless otherwise noted)( See Figure 1 & 2)

AVpp, VppQ = 2.6V £0.1V
Parameter Description Diagram Units
Min. Nom. Max
tjit(cc) Cycle-to-cycle jitter Figure 4 =50 50
t(0) Static phase offset(! Figure 5 -50 0 50
tsk(o) Output clock skew Figure 6 75 ps
tit(per) Period jitter Figure 7 =50 50
tjit(hper) Half-period jitter Figure 8 =75 75
tsl(i) Input clock slew rate Figure 9 1.0 4.0
V/ns
tsl(o) Output clock slew rate® Figure 9 1.0 2.0
Vox Output differential-pair cross-voltage (Vppo/2) —0.1 (Vppo/2) +0.1 A%

The PLL is capable of meeting all the above parameters while supporting SSC synthesizers with the following parameters

SSC modulation frequency 30.00 50.00 kHz
SSC clock mnput frequency deviation 0.00 —-0.50 %
PLL loop bandwidth® 2 MHz
Phase angle —0.031 degrees

Notes:

1. Static Phase offset does not include Jitter.

2. The Output Skew Rate is calculated by using the load shown in Figure 3.

3. Vox specified at the DRAM clock input or the test load in Figure 2.

4. The SSC requirements meet the Intel PC100 SDRAM Registered DIMM specification.
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Figure 8. Half-Period Jitter

Clock Inputs
and Outputs

|4—>| |4—>|
tr(i), tr(o) | I (i), tf(0)
Vgo% - V20% Vgoo - V20%
tslr(ilo) = ————— tslf(ilo) = ——————
tr(ilo) tf(ilo)

Figure9.Inputand OutputSlew Rates



. PI6CVF857
'D Pge IC ‘DM 1:10 PLL Clock Driver for
2.5V DDR-SDRAM Memory

Packaging Mechanical: 48-Pin TSSOP (A)
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Packaging Mechanical: 56-Ball VFBGA (NF)

o] 2[°
S| 3|°
[+———— 450BSC ———» =| 2[d ‘4— 3.25 BSC —»‘
<T
) K O‘O Y
)@ | OO0J00
D | 000000
D sl OOO0O0OO
7.00BSC [ ~ ~ 1 C 2710_65 BSC F OﬁO OfO 5.85 BSC
D el OO OO
D ol 000000
D ot OOO0OO
Pin #1 D B OOO‘OOO
orner
| D A‘OOOOC>€}K o
_— Pin #1 =2 (after reflow)
—»| |«0.15 MIN Corner TE e s N g:?SS@CA‘B‘
0.65 MINj+—» B | oos@|c]
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Ordering Information
Ordering Code Package Code Pin Count - Package Type
PI6CVF857A A 48-pin TSSOP
PI6CVFS857AE AE Pb-free & Green, 48-pin TSSOP
PI6CVF857ZDE ZDE Pb-free & Green, 40-contact TQFN
PI6CVF857NF NF 56-ball, VFBGA

Notes:
1. Thermal characteristics can be found on the company web site at http://www.pericom.com/packaging/

Pericom Semiconductor Corporation ¢ 1-800-435-2336 ¢ http://www.pericom.com



