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« 400-MHz Differential Clock Sourcefor Direct Rambus (TM) Memory Systems for an 800-MHz Data
Transfer Rate

«Synchronizesthe Clock Domains of the Rambus (TM) Channel With an External System or Processor
Clock

* Three Power Operating Modesto Minimize Power for Mobile and Other Power-Sensitive
Applications

« Operatesfrom a Single 3.3-V Supply

» Packaged in a Shrink Small-Outline Package (DBQ)

« Wide Phase-L ock Input Frequency Range 33 MHzto 67 MHz

* No External Components Required for PLL

« Supports I ndependent Channel Clocking

 Spread Spectrum Clocking Tracking

«Capability to Reduce EMI description

The Direct Rambus clock generator (DRCG) provides clock multiplication and phase
alignment for a Direct Rambus memory subsystem to enable synchronous communication
between the Rambus channel and ASIC clock domains. In a Direct Rambus memory
subsystem, a system clock source provides the REFCLK and PCLK clock referencesto
the DRCG and memory controller, respectively. The DRCG multiplies REFCLK and
drives a high-speed BUSCLK to RDRAMSs and the memory controller. Gear ratio logic in
the memory controller divides the PCLK and BUSCLK frequencies by ratiosM and N
such that PCLK/M = SYNCLK/N, where SYNCLK = BUSCLK/4. The DRCG detects the
phase difference between PCLK/M and SYNCLK/N and adjusts the phase of BUSCLK
such that the skew between PCLK/M and SYNCLK/N isminimized. This allows data to
be transferred across the SYNCLK/PCLK boundary without incurring additional latency.
User control is provided by multiply and mode selection terminals. The multiply
terminals provide selection of one of four clock frequency multiply ratios, generating
BUSCLK frequencies ranging from 267 MHz to 400 MHz with clock references ranging
from 33 MHz to 67 MHz. The mode select terminals can be used to select a bypass

mode where the frequency multiplied reference clock is directly output to the Rambus
channel for systems where synchronization between the Rambus clock and a system clock
is not required. Test modes are provided to bypass, the PLL and REFCLK on the Rambus
channel and to place the outputs in a high-impedance state

for board testing.

Direct Rambus and Rambus are trademarks of Rambus Inc.
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functional block diagram
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Terminal Functions

TERMINAL
Wo DESCRIPTION
MAME MO,
CLKE 20 O | Dutput clock
CLEEB 18 O | Cutput clock (complemeant)
GHDC 8 GMD for phase aligner
GMDE GO for cantrol inputs
GNDO 17, 21 GHND for clock ouiputs
GNDP & GND for PLL
MLULTD 15 | PLL muitipher salect
MULT 1 14 I | PLL muitepliar select
MG 18 Mot used
PCLEM i I | Phase datector input
PWHIDNB 12 I | Actve low power down
REFCLE 2 I | Reference clock
30 24 I | Moda controd
51 23 I | Moda controd
52 13 I | Moda controd
STOPB 11 I | Activae low output disabbe
SYMCLKN 7 I | Phase datector input
Vot 8 Vo for phase aligner
VoniPD 14 Referance voltage for phase detector inputs and STOPE
VoniR 1 Fefarance voltage for REFCLE
Voo 16, 22 Voo for clock cutputs
VppoF 3 Vo for PLL

ADVANCED INFORMATION

concerns new products that arein the
sampling or new production phase of
devel opment. Characteristic data and
other specifications are subject to
change without notice




PLL divider selection

The Tabla 1 lists the supported REFCLK and BUSCLK frequencies. Other REFCLK frequencies are permitted,
providad that 267 MHz <BUSCLK <400 MHz and REFCLK < 100 MHz.

Table 1. REFCLK and BUSCLK Freguencies

wouro [wour | Ptk [ WOV RA T Bt T WAL o
4 o a7 4 267 &
0 1 50 £ A0 24
qQ 1 a7 G 400 16
1 1 a3 ] 267 16
1 1 50 ] 400 16
1 a 100 B 267 16
clock output driver states
Table 2, Clock Qutput Driver States
STATE PWRDNE STOPB CLK CLKB
Powardown o b GND GMND
CLE Stop 1 o Wy, STOR Yy, STOR
Narmal ] ; F‘.!nGL_ljf.j'F:LLCLK_-' F‘ILGLI'E_-'ELLCLI'{-'
AEFCLKT AEFCLEK

T Depending on the state of 30, S1, and 52,

absolute maximum ratings over operating free-air temperature (unless otherwise noted)t

Supply voltage range, Vpp (see Note 1}
Output voltage range, Vo, at any output terminal
Input voltage range,Vy, at any input terminal
ESDrating ..., R
Continuous fotal power dissipation . ... ... ... . ..

=05V iod W
-5V to UDE] +05Y
=0.5VteVpp+05V

.. ... 522 Dissipation Rating Table

Operating free-air temperature range, Ta .. .o o e ... 0°Cto 70°C
Storage temperature range, Tatg ... ooo v =G5°C to 150°C
Lead temperature 1.6 mm {1116 inch) fromcase for10seconds ... ... .. e, 260°0

1 Stresses beyond those listed under “absolule maximum ratings” may cause permanent damags to the device. These are stress ratings only, and
functional operation of the device at thase or any ather conditions bavond those indicated under “recommendad operating conditions” is not
implied. Exposurs 1o absolute-maximum-raled conditions for extended peficds may allact device ralability,

MOTE 1:  Alf voltage values are with respoct to the GMD terminals.

DISSIPATION RATING TABLE

Ta = 25°C DERATING FACTOR Ta =T0°C
PACKAGE POWER RATING ABOVE Tp = 25 ct POWER RATING
DEC 1400 mW 11 WG A5 mih

¥ This is the inverse of the junction-to-ambient thermal resistance when board-mounted and with

N a&ir flo,
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