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DEFINITION OF CDCV857 PLL CLOCK DRIVER FOR
REGISTERED DDR DIMM APPLICATIONS

(Formerly JEDEC Council Ballot JCB-00-22, formulated under the cognizance of the JC-40 Committee on
Digital Logic.)

1 Background

1.1 Purpose

The purpose is to provide a standard for a CDCV857 PLL clock device, for uniformity, multiplicity of sources,
elimination of confusion, ease of device specification, and ease of use.

1.2 Scope

This standard defines standard specifications of DC interface parameters, switching parameters, and test loading for
definition of a CDCV857 PLL clock device for registered DDR DIMM applications.

2 Definitions for the purpose of this document

Cyn) — Delta input capacitance.

3 Device standard

3.1 Description

This PLL Clock Buffer is designed for 2.5 Vpp and 2.5 AVpp operation and differential data input and output levels.
Package options include plastic Thin Shrink Small-Outline Package (TSSOP).

The device is a zero delay buffer that distributes a differential clock input pair (CK, CK) to ten differential pair 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 (CK, CK), the feedback clocks (FBIN, FBIN), the 2.5-V LVCMOS input
(PWRDWN) and the Analog Power input (AVpp). When input PWRDWN is low while power is applied, the

receivers are disabled, the PLL is turned off and the differential clock outputs are 3-stated. When AVpp is grounded,
the PLL is turned off and bypassed for test purposes.

When the input frequency is less than approximately 20 MHz, which is below the operating frequency of the PLL, the
device will enter a low power mode. An input frequency detection circuit on the differential inputs, independent from
the input buffers, will detect the low frequency condition and perform the same low power features as when the
PWRDWN input is low. When the input frequency increases to greater than approximately 20 MHz, the PLL will be
turned back on, the inputs and outputs will be enabled and PLL will obtain phase lock between the feedback clock
pair (FBIN, FBIN) and the input clock pair (CK, CK).

The PLL in the CDCV857 clock driver uses the input clocks (CK, CK) and the feedback clocks (FBIN, FBIN) to
provide high-performance, low-skew, low-jitter output differential clocks (Y[0:9], Y[0:9]). The CDCV857 is also
able to track Spread Spectrum Clocking (SSC) for reduced EMI.

The CDCV857 is characterized for operation from 0 °C to 70 °C.
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3.2 Pinout figure

TOP VIEW
GND [] 1 48 [] GND
Yo [] 2 a7]]vs
vo[]3 46 [] vs
VDDQ L 4 45 : VDDQ
Y1ll5 4411 Y6
Yi B 43[] V6
GND 7 42 GND
GND[| 8 41[] GND
Y2 9 40 ¥7
v2[] 10 39 (] vz
Vooo [] 11 38 [] Voo
Voo 12 37 PWRDWN
CK[] s 36 [] FBIN
oK [] 14 35 [] EBIN
VDDQ : 15 34 : VDDQ
AV, [] 16 33 [| FBOUT
AGND |] 17 32 || FBOUT
GND[] 18 31[] GND
Y3 19 30 Y8
v3[] 20 29(] vs
VDDQ : 21 28 : VDDQ
Y4 1) 22 27|l vo
Ya[]2s 26 [] Yo
GND [] 24 25 [] GND

Figure 1 — 48-Pin dual inline package pinout

3.3 Terminal functions

Table 1 — Thermal functions

Terminal Description EIectric_aI.
Name Characteristics
AGND Analog Ground Ground
AVpp Analog power 2.5V nominal
CK Clock input Differential input
CK Complementary clock input Differential input
FBIN Feedback clock input Differential input
FBIN Complementary feedback clock input Differential input
FBOUT Feedback clock output Differential input
FBOUT Complementary feedback clock output Differential input
PWRDWN | Power down LVCMOS input
GND Ground Ground
Vbbo Logic and output power 2.5V nominal
Y[0:9] Clock outputs Differential outputs

Y[0:9]

Complementary clock outputs

Differential outputs
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3.4 Function table
Table 2 — Function table
Inputs Outputs

PLL

AVpp |PWRDWN| ck C

GND H
GND
X
X
2.5V(nom)
2.5V (nom)
2.5V(nom)

FBOUT | FBOUT

L H Bypassed/Off
Bypassed/Off
Off
Off
On
On
Off

|| ||
||| |xT

H L
<20MHz | <20MHz

N|IF|IZ|IN|N

NIF|IZTIN|IN|F || <]

N|IIT|(r|IN|IN|I|r| <

XlT|lxT|rr ||
N[IT|r|[N|N]|I

3.5 Logic diagram
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3.6 Absolute maximum ratings

Table 3 — Absolute maximum ratings over operating free-air temperature range (see Note 1)

Supply voltage range, Vppg OF AVDD « v v vttt -05Vto36V
Input voltage range, V|, (see Notes2and 3) . ... -0.5t0 Vppg + 0.5V
Output voltage range, Vo (see Notes2and 3). .. ... -05V1toVppg+05V
Input clamp current, Ik (V;<00rVi>Vppg) - oov e 50.mA
Output clamp current, lox (Vo<00rVo>Vppg) -+ v +50 mA
Continuous output current, Io (Vo =010 Vppg). -« v oo 50.mA
Continuous current through each Vpp, VppgOr GND .. ..o +100 mA
Storage temperature raNge, Torg: -« -« o vttt e ettt -65 °C to 150 °C
NOTES

1. Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the
device. These are stress ratings only, and functional operation of the device at these or any other
conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure
to absolute-maximum-rated conditions for extended periods may affect device reliability.

2. The input and output voltage ratings may be exceeded if the input and output clamp-current ratings
are observed.

3. This value is limited to 3.6 V maximum.

3.7 Recommended operating conditions

Table 4 — Recommended operating conditions (see Note 4)

Min Nom Max Unit
Vbpg  Output supply voltage 2.3 25 2.7 \%
AVpp  Supply voltage See Note 4 Vbbo
VL Low-level input voltage PWRDWN -0.3 0.7 \%
Viy High-level input voltage PWRDWN 1.7 Vppg + 0.3 vV
V| Input voltage 0 Vbbpg \Y
lon High-level output current 12 mA
loL Low-level output current -12 mA
Vix Input differential-pair cross voltage (Vppg/2) - 0.2 (Vbpg/2) +0.2 \Y
Vox \(/)Oulttg;;differential-paircross- SeeNote 5 | (Vppo/2) - 0.2 (Voo +0.2 | v
VN Input voltage level -0.3 Vppg + 0.3 \Y
Vip Input differential voltage See Note 6 0.36 Vppg + 0.6 \Y
Vop Output differential voltage See Note 7 0.70 Vppg + 0.6 \Y
Ta Operating free-air temperature 0 70 °C

NOTES

4. The PLL is turned off and bypassed for test purposes when AVpp is grounded. During this test mode, Vppg
remains within the recommended operationing conditions and no timing parameters are guaranteed.

5. Vpx specified at the DRAM clock input or the test load.

6. V|p is the magnitude of the difference between the input level on CK and the input level on CK.

7. Vop is the magnitude of the difference of the output level between Y[n] and Y[n], and FBOUT and FBOUT.
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3.8 DC specifications
Table 5 — Electrical characteristics over recommended operating free-air temperature range
PARAMETER TEST CONDITIONS AVpp, Vppg| MIN TYP  MAX | UNIT
VlK All inpUtS || =-18 mA 23V -1.2 Vv
Highoutput | lon =—100 WA 231027V |Vppg-01
Vou \%
voltage loy =-12 mA 23V 1.7
Low output lor =100 pA 231027V 0.1
VoL \Y
voltage loL = 12mA 23V 0.6
| CK, FBIN V| =Vpp or GND 27V +10 A
! PWRDWN |V, = Vpp of GND 2.7V a0 | 1
Dynamicsupply | oy ang €K = 170 MHz 200 300 | mA
current
Ibpo . — 2.7V
Static supply CK and CK < 20 MHz or 100 A
current PWRDWN = Low H
Dynamicsupply | oy ang €K = 170 MHz 9 2 | ma
current
laDD . — 2.7V
Static supply CK and CK < 20 MHz or 100 A
current PWRDWN = Low H
c CK and CK V| =Vpp or GND 2.5 3.5
I —
FBIN and FBIN | V| = Vpp or GND 2.5 35
— 25V pF
c CK and CK V| =Vppor GND -0.25 0.25
'® " TFBIN and FBIN | V; = Vpp or GND 0.25 0.25
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3.9 Timing requirements

Table 6 — Timing requirements over recommended operating free-air temperature range
AVpp, Vpp =25V 0.2V
UNIT
MIN MAX
- Operétin_g clock frequency (see Notes 8 and 9) 60 170 MHz
Application clock frequency (see Notes 8 and 10) 95 170 MHz
toc Input clock duty cycle 40 60 %
tstag | Stabilization time (see Note 11) 100 Jsec
NOTES

8. The PLL must be able to handle spread spectrum induced skew.

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

10. Application clock frequency indicates a range over which the PLL must meet all timing parameters.
11. Stabilization time is the time required for the integrated PLL circuit to obtain phase lock of it’s feedback
signal to it’s reference signal after power up. During normal operation, the stabilization time is also the time

required for the integrated PLL circuit to obtain phase lock of it’s feedback signal to it’s reference signal when
the input clock frequency falls below 20 MHz, entered the power-down mode and later increased above 20 MHz.

3.10 AC specifications

Table 7 — Switching characteristics over recommended operating free-air temperature range
(unless otherwise noted) (see Figures 3 and 4)

AVDD' VDD =25Vv+0.2V

PARAMETER DESCRIPTION Diagram UNIT
MIN Nom MAX

tjit(cc) Cycle-to-cycle jitter see Figure 5 -75 75 ps
t(0) Static phase offset (see Note 12) see Figure 6 =50 0 50 ps
tsk(o) Output clock skew see Figure 7 100 ps
tjit(per) Period jitter (see Note 13) see Figure 8 =75 75 ps
tjit(hper) Half-period jitter (see Note 13) see Figure 9 -100 100 ps
tsl(i) Input clock slew rate see Figure 10 1.0 4.0 Vins
tsl(o) Output clock slew rate (see Note 14) | see Figure 10 1.0 2.0 Vins
The PLL on the CDCV857 must be capable of meeting all the above test parameters while supporting SSC
synthesizers (see Note 15) with the following parameters:

SSC modulation frequency 30.00 50.00 KHz

SSC clock input frequency deviation 0.00 -0.50 %
CDCV857 PLL designs should target the values below to meet the 200 ps maximum of SSC induced skew:

PLL loop bandwidth (see Note 16) 2.0 MHz

Phase angle —0.031 | degrees

NOTES

12. Static Phase Offset does not include Jitter.
13. Period Jitter and Half-Period Jitter specifications are separate specifications that must be met independently

of each other.

14. The Output Slew Rate is determined from the IBIS model into the load shown in Figure 3.
15. The SSC requirements meet the Intel PC100 SDRAM Registered DIMM specification.
16. Each Individual vendor must supply a plot (Gain vs. Frequency) of the PLL’s closed loop bandwidth.
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4 Output Buffer Characteristics

4.1 Purpose

The following table describes output-buffer Voltage vs. Current (\V/I) characteristics that are sufficient to meet the
requirements of registered DDR DIMM performance and timings. These characteristics are not necessarily
production tested but can be guaranteed by design or characterization. Compliance with these curves is not
mandatory if it can be adequately demonstrated that alternate characteristics meet the requirements of the registered
DDR DIMM application.

Table 8 — Output buffer voltage vs. current (/1) characteristics

Pull-Down Pull-Up
Voltage

I(mA) I(mA) I(mA) I(mA) I(mA) I(mA)
M) TYP MIN MAX TYP MIN MAX
-2.7 -91.7 -79.2 -112 127 100 169
-2.6 -88.2 -76.2 -108 122 96.6 162
-2.5 -84.8 -73.2 -104 117 92.8 156
-2.4 -81.3 -70.2 -99.4 112 88.9 150
-2.3 -77.9 -67.2 -95.3 108 85.1 143
-2.2 -74.4 -64.1 -91.1 103 81.3 137
-2.1 -71.0 -61.1 -86.9 98.2 77.4 131
-2.0 —-67.5 -58.1 -82.7 93.5 73.6 124
-1.9 -64.1 -55.1 -78.6 88.7 69.8 118
-1.8 -60.6 -52.1 -74.4 83.9 65.9 112
-1.7 -57.2 -49.0 -70.2 79.2 62.1 106
-1.6 -53.8 -46.0 -66.1 74.4 58.2 99.2
-15 -50.3 -43.0 -61.9 69.7 54.4 92.9
-1.4 -46.9 -40.0 -57.7 64.9 50.6 86.6
-1.3 -43.4 -37.0 -53.6 60.1 46.7 80.3
-1.2 -40.0 -33.9 —-49.4 55.4 429 74.0
-1.1 -36.5 -30.9 -45.2 50.6 39.1 67.7
-1.0 -33.1 -27.9 -41.0 459 35.2 61.4
-0.9 -29.6 -24.9 -36.9 41.1 314 55.1
-0.8 -26.2 -21.9 -32.7 36.3 27.6 48.8
-0.7 -22.8 -18.9 -28.5 31.6 23.8 425
-0.6 -19.4 -16.0 —24.4 26.8 19.7 36.2
-0.5 -15.7 -12.5 -20.1 22.1 16.2 29.9
-0.4 -12.5 -9.9 -16.1 17.5 12.7 23.8
-0.3 -9.4 -7.4 -12.1 12.9 9.4 17.7
-0.2 -6.3 -4.9 -8.1 8.5 6.1 11.7
-0.1 -3.1 -2.5 -4.0 4.2 3.0 5.8

0 0 0 0 0 0 0

0.1 31 2.4 4.0 -4.0 -2.8 -5.6
0.2 6.2 4.8 8.0 -7.8 -5.4 -10.9
0.3 9.2 7.2 11.9 -11.3 -7.9 -16.0
0.4 12.2 9.5 15.8 -14.7 -10.2 -20.8
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Table 8 — Output buffer voltage vs. current (/1) characteristics

Pull-Down Pull-Up
Voltage

I(mA) I(mA) I(mA) I(mA) I(mA) I(mA)
M) TYP MIN MAX TYP MIN MAX
0.5 15.1 11.8 19.6 -17.8 -12.3 -25.3
0.6 17.9 14.0 23.3 -20.7 -14.2 -29.5
0.7 20.7 16.1 27.0 -23.4 -15.9 -335
0.8 23.4 18.2 30.5 -25.8 -17.4 -37.1
0.9 26.1 20.2 34.0 -28.0 -18.8 -40.5
1.0 28.7 22.1 37.4 -29.9 -19.9 -43.6
11 31.2 24.0 40.8 -31.6 -20.8 -46.4
1.2 33.6 25.7 44.0 -33.1 -21.6 -48.9
1.3 35.9 27.4 47.1 -34.3 -22.1 -51.1
14 38.1 29.0 50.1 -35.3 -22.6 -53.0
15 40.2 30.4 53.0 -36.1 -22.9 -54.6
1.6 422 31.8 55.7 -36.7 -23.1 -55.9
1.7 44.0 32.9 58.3 -37.3 -23.3 -57.1
1.8 457 34.0 60.8 -37.7 -23.5 -58.0
1.9 47.2 34.8 63.0 -38.1 -23.7 -58.8
2.0 48.6 35.5 65.0 -38.5 -23.9 -59.6
2.1 49.6 36.0 66.7 -38.9 -24.1 -60.2
2.2 50.5 36.4 68.1 -39.2 -24.2 -60.8
2.3 51.1 36.7 69.1 -39.5 -24.3 -61.3
2.4 51.6 37.0 69.8 -39.7 -24.5 -61.8
2.5 52.0 37.2 70.4 -40.0 -24.6 -62.3
2.6 52.3 37.4 70.8 -40.3 -24.7 -62.7
2.7 52.6 37.6 711 -40.5 -24.9 -63.1
2.8 52.8 37.8 71.4 -40.7 -25.0 -63.5
2.9 53.0 38.0 717 -40.9 -25.1 -63.9
3.0 53.2 38.2 71.9 -41.2 -25.2 -64.2
31 53.5 38.3 72.1 -41.4 -25.4 -64.6
3.2 53.7 38.5 72.4 -41.6 -25.5 -64.9
33 53.9 38.7 72.6 -41.8 -25.6 -65.2
3.4 54.1 38.9 72.9 -42.1 -25.7 -65.6
35 54.3 39.1 73.1 -42.3 -25.9 -65.9
3.6 54.6 39.2 73.4 -42.5 -26.0 -66.3
3.7 54.8 39.4 73.6 -42.7 -26.1 -66.6
3.8 55.0 39.6 73.9 -43.0 -26.2 -66.9
3.9 55.2 39.8 74.1 -43.2 -26.4 -67.3
4.0 55.4 40.0 74.4 -43.4 -26.5 —-67.6
4.1 55.7 40.1 74.6 -43.6 -26.6 -68.0
4.2 55.9 40.3 74.8 -43.9 -26.7 -68.3
4.3 56.1 40.5 75.1 -44.1 -26.9 -68.6
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Table 8 — Output buffer voltage vs. current (/1) characteristics

Pull-Down Pull-Up
Voltage

I(mA) I(mA) I(mA) I(mA) I(mA) I(mA)
V) TYP MIN MAX TYP MIN MAX
4.4 56.3 40.7 75.3 -44.3 -27.0 -69.0
4.5 56.5 409 75.6 -44.5 -27.1 -69.3
4.6 56.8 41.0 75.8 -44.8 -27.2 -69.7
4.7 57.0 41.2 76.1 -45.0 -27.4 -70.0
4.8 57.2 414 76.3 -45.2 -27.5 -70.3
4.9 57.4 41.6 76.6 -45.4 -27.6 -70.7
5.0 57.6 41.8 76.8 -45.7 -21.7 -71.0
5.1 57.9 41.9 77.1 -45.9 -27.9 -71.4
5.2 58.1 421 77.3 -46.1 -28.0 -71.7
5.3 58.3 42.3 77.5 -46.3 -28.1 -72.0
5.4 58.5 425 77.8 -46.6 -28.2 -72.4

Page 9
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5 Test circuit and switching waveforms

VDD
T
CDCV857
O
Y
1
GND

Figure 3 — IBIS model output load

SCOPE

R=50Q

R=50Q

VTT

Note: V= GND

Vo2
1
CDCVS857 C=14pf V2
Z=60Q R=10Q Z=50Q
T I
Z=60Q R=10Q Z=50Q
) J T =<
TC=14pf
—Vpp/2
1
~Vp/2

Figure 4 — Output load test circuit
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5 Test circuit and switching waveforms (cont’d)
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Yx, FBOUT
D S i X JX
tcycle n tcycle n+1
t t

jit(cc) = t

cyclen ~ ‘cycle n+1

Figure 5 — Cycle-to-cycle jitter

FBIN | >< |
FBIN : :
N t(®) n = t(@) n+1
n=N
t 1 lon
(@) N

(N is a large number of samples)

Figure 6 — Static phase offset
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5 Test circuit and switching waveforms (cont’d)

"X X X

|
. |
Yx, FBOUT : |
X X X
Yx, FBOUT ; :

tsk(o)

Figure 7 — Output skew

Yx, FBOUT > < ><
Yx, FBOUT
« tcyclen o
Yx, FBOUT > < ><
Yx, FBOUT
4 1 .
fO

tjit(per) = tcycle n

1
fO

Figure 8 — Period jitter
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Yx, FBOUT

X )

Yx, FBOUT

¢ thalf peroid n thalf peroid n+1 >

»
'

A

1

thalf periodn 2%f
(e}

t

jit(hper) —

Figure 9 — Half-period jitter

Clock Inputs
and Outputs I

t

slr(i)? “slr(o)

t

sir(i)’ “slr(o)

t

Figure 10 — Input and output slew rates

6 Reference to other applicable JEDEC standards and publications

JESDG5: Definition of Skew Specification for Standard Logic Devices

JESD8-5: 2.5 Volt £ 0.2 V (Normal Range) and 1.8 V to 2.7 V (Wide Range) Power Supply Voltage and Interface
for Nonterminated Digital Integrated Circuits.

JESD21-C: Configuration for Solid State Memories
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