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RC/7101

Low Skew Buffers
100MHz SDRAM Clock Buffers

Features

18 skew controlled outputs

* Supports up to four SODRAM DIMMs
» Skew between any two outputsis less than 250 pS
« 12C Serid Interface for programming options

» Multiple power and ground pins for noise reduction
» Single 3.3V power supply

* 48 Pin SSOP package

Applications

» SDRAM Clock Buffersfor Intel’s 440BX chip set

Description

The RC7101 is alow voltage eighteen output clock buffer
which supports 4 DIMMs. The skew between any two out-
putsis less than 250 pS and the buffers can be individually
enabled or disabled by programming via the 12C serial inter-
face. The SDATA and SCLK seria inputs both have interna
pull-up resistors.

An Output Enable (OE) pinis also provided so that all the
outputs can be tri-stated when held low. This pinisnormally
high and has an internal pull-up resistor.
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ADVANCED INFORMATION describes products that are not in full production at the time of printing. Specifications are based on design goals

and limited characterization. They may change without notice. Contact Fairchild Semiconductor for current information.
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Pin Assignments

1 / 48 [ Pin# | Pin Name Pin# | Pin Name Pin# | Pin Name Pin# | Pin Name
E g 22 g 1 NC 13 | SDRAM4 | 25 | scLock 37 | vDD
= Py = 2 NC 14 SDRAM5 | 26 | vss 38 | OE
s 2 5 3 VDD 15 VSS 27 | VSS 39 | vss
e 43 & 4 SDRAMO 16 VDD 28 | SDRAM17 40 | SDRAM12
7 42 3 5 SDRAM1 17 SDRAM6 | 29 | vDD 41 | SDRAM13
E g ié g 6 VSS 18 | SDRAM7 | 30 | vss 42 | vDD
10 20 B 7 VDD 19 VSS 31 | SDRAMS 43 | VSS
11 a8 8 SDRAM2 20 VDD 32 | SDRAM9 44 | SDRAM14
12 37 O 9 SDRAM3 21 SDRAM16 | 33 | VDD 45 | SDRAM15
] 13 36 [ 10 VSS 22 VSS 34 | vsS 46 | VDD
E ig gi g 11 | BUF_IN 23 | vDD 35 | SDRAM10 47 | NC
o e P 12 VDD 24 SDATA 36 | SDRAM11 48 | NC
17 32 [
] 18 31 [
] 19 30 [
] 20 29 [
21 28 [0
] 22 27 3
] 23 26 [0
] 24 25 [0
48 Pin SSOP
Pin Descriptions
Pin Name Pin Number Type | Pin Function Description
BUF_IN 11 IN Input for clock buffers
SDRAMO:3 4,5,8,9 ouT SDRAM Byte 0 clock outputs
SDRAM4:7 13, 14, 17, 18 OUT | SDRAM Byte 1 clock outputs
SDRAMS8:11 31, 32, 35, 36 OUT | SDRAM Byte 2 clock outputs
SDRAM12:15 | 40, 41, 44, 45 ouT SDRAM Byte 3 clock outputs
SDRAM16:17 21, 28 OUT | SDRAM clock outputs
OE 38 IN Output enable which will tri-state all the outputs when held low
SDATA 24 /0 Serial Data Line
SCLOCK 25 IN Serial Clock input
VDD 3,7,12,16, 20, | Power | Power supply at 3.3V for SDRAM buffers
29, 33, 37,42, 46
VDD 23 Power | Power supply at 3.3V for I°C circuit
VSS 6, 10, 15, 19, 22, | Ground | Ground for SDRAM buffers
27, 30, 34, 39, 43
VSS 26 Ground | Ground for 12C circuit
NC 1,2,47,48 NC No Connections.
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Absolute Maximum Ratings

Parameter Min. Typ. Max. Units
Supply Voltage, Vpp -0.5 5 Vv
Input Voltage -0.5 Vpp+0.5 \%
Output Applied Voltage -0.5 Vpp+0.5 Vv
Junction Temperature 140 °C
Storage Temperature -65 150 °C
Lead Soldering (10 seconds) 300 °C

Notes:

1. Absolute maximum ratings are limiting values applied individually while all other parameters are within specified operating

conditions. Functional operation under any of these conditions is NOT implied.
2. Applied voltage must be current limited to specified range, and measured with respect to GND.

3. Forcing voltage must be limited to specified range.

4. Current is specified as conventional current, flowing into the device.

Operating Conditions

Parameter Min. Typ. Max. Units
Vpp 3.135 3.3 3.465 Y
Ambient Temperature 0 70 °c
Electrical Characteristics T, = 0°C to 70°C, Vpp = 3.3V+5%
Parameter Conditions Min. Typ. Max. Units
V., Input low voltage -0.3 0.8 \%
V\n. Input high voltage 2.0 Vpp+0.3 \Y
IiL, Input low current (BUF_IN) -25 MA
lin, Input high current (BUF_IN) 10 HA
IiL, Input low current -50 HA
OE, SDATA, SCLOCK)
liws Input high current 10 HA
(OE, SDATA, SCLOCK)
VoL, Output low voltag loL = 23mA 0.4 \Y
Vo, Output high voltage lon = -30mA 2.6 \Y
loL, Output low current VoL = 0.8V 40 mA
lon: Output high current Von = 2.0V -54 mA
Ipp, Supply current f = 100MHz mA
Ipps Supply current f = 66MHz mA
Ipp, Supply current OE=0 mA
Cn» Input capacitance 5 pF
F\n» Input frequency 150 MHz
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Switching Characteristics

Parameter Conditions Min. Typ. Max. Units
Tpp. Propagation delay Vi =15V 1 5 ns
Tr, Rise time 0.4t0 2.4V 0.5 1.5 ns
Tg, Fall time 2.410 0.4V 0.5 15 ns
Tp, Duty cycle Vi =15V 45 55 %
Ten, Output enable time V1 =15V 1 8 ns
Tpis, Output disable time V=15V 1 8 ns
Tsk, Skew Vi =15V 250 ps
Zg, Output impedance 15 Q

Serial Data Interface

Signaling Requirements for the 12C Serial Port

To initiate communications with the serial port, astart bit is The data can change when the clock goes low. To terminate
invoked. The start bit is defined as the SDATA line is brought the transmission, a stop bit isinvoked. The stop bit occurs
low while the SCLOCK is held high. Once the start bit isini- when the SDATA line goes from alow to a high state while
tiated, valid data can then be sent. Datais considered to be the SCLOCK is held high. See Figure below.

valid when the clock goes to and remainsin the high state.

S —
scLock _T:r\ ):/ \T\ )|/ i

Start Bit Data Valid Change Data Stop Bi

The data transfer rate is 100kbits/s in the standard mode and has been transferred. The clock driver isaslave/receiver only
400kbits/s in the fast mode. The serial protocol uses block and is only capable of receiving data with the exception of
writesonly. Bytes are written with the lowest first and the sending acknowledgements. It is not capable of sending data.
highest last with the ability to stop after any complete byte
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Byte writing sequence

The buffer is accessed when the slave address byteis R/WH# bit (0). Bits are written with the Most Significant Bit
received. Each byte of datais followed by an acknowledge (MSB) first. The MSB Bit isbit 7 and the LSB is bit O.
bit. The address bit sequenceis1 1010 0 1 followed by the The Byte writing sequence is as shown in the table below.

Byte Bit sequence

Sequence Byte name 7 6 5 4 3 2 1 0

1 Slave address 1 1 0 1 0 0 1 0

2 Command Code X X X X X X X X

3 Byte Count X X X X X X X X

4 Data Byte 0 see table below

5 Data Byte 1 see table below

6 Data Byte 2 see table below

7 Data Byte 3 X X X X X X X X

8 Data Byte 4 X X X X X X X X

9 Data Byte 5 X X X X X X X X

10 Data Byte 6 X X X X X X X X
Data Bytes 0 to 2 Map

Bit | Pin | Name | Description

Data Byte 0: SDRAM Active/lnactive Register (1 = enable, 0 = disable)

7 18 SDRAM7 (ACTIVE/INACTIVE)

6 17 SDRAM6 (ACTIVE/INACTIVE)

5 14 SDRAMS5 (ACTIVE/INACTIVE)

4 13 SDRAM4 (ACTIVE/INACTIVE)

3 9 SDRAM3 (ACTIVE/INACTIVE)

2 8 SDRAM2 (ACTIVE/INACTIVE)

1 5 SDRAM1 (ACTIVE/INACTIVE)

0 4 SDRAMO (ACTIVE/INACTIVE)

Data Byte 1: SDRAM Active/lnactive Register (1 = enable, 0 = disable)

7 45 SDRAM15 (ACTIVE/INACTIVE)

6 44 SDRAM14 (ACTIVE/INACTIVE)

5 41 SDRAM13 (ACTIVE/INACTIVE)

4 40 SDRAM12 (ACTIVE/INACTIVE)

3 36 SDRAM11 (ACTIVE/INACTIVE)

2 35 SDRAM10 (ACTIVE/INACTIVE)

1 32 SDRAM9 (ACTIVE/INACTIVE)

0 31 SDRAMS8 (ACTIVE/INACTIVE)

Data Byte 2: SDRAM Active/lnactive Register (1 = enable, 0 = disable)

7 28 SDRAM17 (ACTIVE/INACTIVE)

6 21 SDRAM16 (ACTIVE/INACTIVE)

5 reserved reserved

4 reserved reserved

3 reserved reserved

2 reserved reserved

1 reserved reserved

0 reserved reserved
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RC7101 I°C Interface Write Sequence

Signal from Motherboard Clock Chip

\ [ ] S ] || \

\ \ [ [ b \
START 'MSB Rc7101 Slave Address (First Byte) LSB Command Code (2nd Byte) Byte Count (3rd Byte) Last Data Byte STOP

e B R E @ B0
FUALRL: -~ FUALFLRL - FLFU

(ACK Signal \ ’ \ ’ \ ’ cee \ ’
From Buffer Chip)

Note:  Once the clock detects the start condition and its ADDRESS is matched, the clock chip will pull down the SDATA at every 8th bit. The 8 bit data
from SDATA is latched into the Buffer Chip when the ACK is generated. This ACK signal will continue as long as STOP condition is detected
The COMMAND CODE and BYTE COUNT is not used by the Buffer Chip.

SDATA

SCLK

Application Circuit

RC7101
Clock
Generator 22Q RC7101
Rs
CPUCLK BUF_IN

Output Enable OE

Multi-Via
Ground Connection

2c SDATA
Control
SCLK 290
Rg*
SDRAM (0:17) —AAA—
3.3V Supply Recommended Isolatlon ( )
: L=32Q @ 100MHz :
t VDD

: lOOuF‘L ‘L33uF | = 0.1uF L cor
; g g | ;; ;; 2.2nF
| |
1 1
1 1

‘,77 Vss

*Each VDD pin should be separately decoupled with a 2.2nF capacitor.
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Mechanical Dimensions

48 pin SSOP
Inches Millimeters Notes:
Symbol Min. Max. Min. Max. Notes 1. Dimensioning and tolerancing per ANSI Y14.5M - 1982.
A .095 .110 2.41 2.79 2. "D" and "E1" do not include mold flash. Mold flash or
Al .008 016 0.20 041 protrusions shall not exceed .010 inch (0.25mm).
b .008 .0135 0.20 0.34 5
c .005 010 0.13 0.25 5 3. "L" is the length of terminal for soldering to a substrate.
D 520 530 15.75 | 16.00 2,4 4. Terminal numbers are shown for reference onl
E 395 420 | 1003 | 10.67 : 4
El -291 299 7.39 7.59 2 5. "b" & "c" dimensions include solder finish thickness.
e .025 BSC 0.64 BSC
L 020 | .040 051 | 1.02 3 6. Symbol "N" is the maximum number of terminals.
N 48 48 6
a 0° 8° 0° 8°
ccc .004 0.13
E
P L ° |
A = ) Al r c
SEATING PLANE I S 1
a_— T
] gy e -

LEAD COPLANARITY
[=lccclC]
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Ordering Information

Product Number Temperature Screening Package Package Marking
RC7101 0°C to 70°C 48 SSOP RC7101
DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY
PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY
LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT OR CIRCUIT DESCRIBED HEREIN; NEITHER
DOES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES
OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD SEMICONDUCTOR
CORPORATION. As used herein:

1. Life support devices or systems are devices or systems

which, (a) are intended for surgical implant into the body,
or (b) support or sustain life, or (c) whose failure to perform
when properly used in accordance with instructions for use
provided in the labeling, can be reasonably expected to

result in significant injury to the user.

www.fairchildsemi.com

2.

A critical component is any component of a life support
device or system whose failure to perform can be
reasonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

1/21/99 0.0m 003
Stock#DS50007101
[ 1998 Fairchild Semiconductor Corporation
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