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General Description

The RTM 680-229 isa 3.3V/2.5V DDR / SDRAM fan out buffer. The RTM680-229 can be used in
conjunction with the RTM560/660/360 or similar clock synthesizer for the VIA 266/333/400
chipset. The clock chip provides standard seria bus for programming device function. And RTM
680-229 also builds in the enhance function.

Features
° Support Up to 400MHz DDR.
° Programmable clock skew. PD# Ffé’;sﬁ;#o 2 == ot e omam
f DDRO T_ s D ENDl 3 26 ) DDR5C_SDRAML11
o Programmabl e drive strength. - I 2 o= voos s 2.5
vDD3. 3=t 5 24 1 GND
d Power Down feature. GND == 6 = 231 DDR4T_SDRAMS
() 1inputt0120utput buffer DDR1T_sDHENZY 7 (e)) 2221 DDR4C_SDRAM?9
DDR1C_sDHAAN] 8 o0 21— VDD3.3_2.5
[ ) 1 feedback clock voos. 3 2 9 o 20 = 6onND
BUF _ [ 10 r|\> 19 ] DDR3T_SDRAMG
o SupportSZ DDR DIMMs. GND =) 11 N 18] DDR3C_SDRAM?
DDR2T_sDAANAL 12 O 17 el GND
L SUppOl'tS3SDRAM DIMMs. DDR2C_SDAENEY 13 16— sCLK
vDD3. 3l 14 15—l SDATA
) Supports 2 type package ID (D2/D6)
by bonding option.
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PD# | ||

E E E E jDelax select EFEED BACK PAJACLK OWT

Power Oon Reset #
1 RESET#
! )
» CROG6h
CRO7h [ STOP#
I 2
¢ CRO8h
CR10h
CR23h
CR24h

02/09/12 -1-



S22 REALTEK

L DDR/SDRAM Buffer

Pin Description

Pin Name

Description

SEL_DDR/SDR#

DDR mode Select: Select input for DDR or SDRAM mode
0=SDRAM mode.
1=DDR mode.

15

Data pin for serial interface.

16

Clock pin for serial interface.

10

Buffer Input: Single ended buffer input. 2.5V inout for DDR mode;3.3V for
SDRAM mode.

1

Feedback output: Output voltage depend on VDD3.3 2.5V.

2

Power Down Control: LVTTL compatible input that places the device in power
down mode when held low. All pin tri-state. .(S/W option)

2

RESET in: LVTTL compatibleinput that places the device to initial state when
held low.(S/W option)

SDRAM(O, 2, 4, 6, 8, 10)

3,7,1219, 23,
27

True Clock of differential pair outputs or 3.3V SDRAM clock outputs: These
outputs provide copies of BUF_IN. Voltage swing depends on VDD3.3_2.5 power

supply.

DDR(0:5)C
SDRAM(L, 3, 5,7, 9, 11)

4,8, 13,18, 22,
26

Complementary True Clock of differential pair outputsor 3.3V SDRAM clock
outputs: These outputs provide complementary copies of BUF_IN depending on
SEL_DDR input. Voltage swing depends on VDD3.3_2.5 power supply.

DD3.3 25

5,9, 14,21, 25

3.3V or 2.5V Power Connection: Connect to 2.5V power in DDR mode. Connect
to 3.3V in SDRAM mode.

GND

6,11, 17,20, 24

Ground Connections: Connect all ground pins to the common system ground
plane.

Note: Internal 120K pull-up[*] or pull down[**] resistors present. Design should not rely solely on internal pull-up or pull down resistor to set 1/0

pins high or low respectively.

Functionality

PIN 48

Pin 3,4,7,8, 13, 14, 18, 19,

VDD3.3 25 3023, 26 27

SEL_DDR=1

2.5V These outputs will be DDR outputs

SDRAM Mode

SEL_DDR=0

3.3V These outputs will be standard SDRA

outputs
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Standard Serial Bus Control:

Support standard seria bus block-mode and word-mode and direct word mode.
Byte Count = 08h( CR10h.bit0=0) / 18h( CR10h.hit0=1) & ID = D2/D6
Direct-word-mode index = 1xxx-xxxx Binary (MSB=1)

The Block M ode:

1 7 1 8 8

S| Sl ave /WEyCommand Byte C nt =N

8 1 8 1 8 1
Dat a Dat a Al Data NP

Bl ock Write

TheWord Mode:

[

7 1 A 8 1 8 1 8 1 I
S| Slave /WENCommandly Low BWN High HNPe

Write Word

N
~
N
©
=
~
=

S Sl ave /W Command§NS S|l ave /R ress

8
Hi gh EfY

Note slave address is D2h/D6éh.
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Register Description

Bit Description PIN Type Default

Bit7  [io oo 48 R PIN 48
Bit6 |\ somerrer e 36 RIW 1 aches
Bits [ R/W 1

Bit4 [ R/W 1

B|t3 0=DDR5T_SDRAM10 27’ 26 R/W 1

/DDR5C_SDRAM11 stop
1=DDR5T_SDRAM10
/DDR5C_SDRAM11 running

Bit2 | R/W 1
Bit]  |07DPReTSoRAvS 23, 22 R/W 1

/DDR4C_SDRAMO stop
1=DDRAT_SDRAM8
/DDR4C_SDRAM9 running

Bit0 | R/W 1

Bit Description PIN Type Default
Bit7 | R/IW 1

Bitg  |7DRROTSoRAMS 19, 18 R/W 1

/DDR3C_SDRAM?7 stop
1=DDR3T_SDRAM6
/DDR3C_SDRAM?7 running
. 0=DDR2T_SDRAM4
Bit5 /DDR2C_SDRAMS5 stop 12' 13 R/W i
1=DDRA4T_SDRAM4
/DDRAC_SDRAMS5 running

Bit4 [ RIW 1
Bit3 [ RIW 1
B|t2 0=DDRIT_SDRAM2 7’ 8 R/W 1

/DDR1C_SDRAMS3 stop
1=DDRIT_SDRAM2
/DDR1C_SDRAM3 running

BitL = RIW L
Bit0 0= DDROT_SDRAMO 3,4 R/W 1

/DDROC_SDRAM1 stop
1=DDROT_SDRAMO
/DDROC_SDRAM1 running
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Bit Description TYPE Default

B|t7 Revision Code

B|t6 Revision Code

B|t5 Revision Code

B|t4 Revision Code

B|t3 Revision Code

B|t2 Revision Code

B|t1 Revision Code

PYRPVRPVRPIRP VR PR PR
olo|o|o |k |k |k [k

BItO Revision Code
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Sz RearTex RTM600-2)9 porisoram Buffer

Bit Description TYPE Default
Bit7 [ RIW 1
Bit6 [ RIW 1
Bits | R/W 1
Bit4 | R/W 1
Bit3 | R/W 1
Bit2 | R/W 1
Bit1 [17ima e RIW 0
BItO 0 = Byte count is 008h R/W 0

1 = Byte count is 018h

Bit
Bit7

Description

0=DDR[0:2] / SDRAM[0:5] & Feedback drive strength normal
1=DDR[0:2] / SDRAM[0:5] & Feedback drive strength 2X

R/W

TYPE

Default

0

Bit6

0=DDR[3:5] / SDRAM[6:11] drive strength normal
1=DDR[3:5] / SDRAM[6:11] drive strength 2X

R/W

0

Bit[5:4]

DDR/SDRAM (Pin 3,4,7,8, 12, 13) output pin delay selection by 300 ps base
[00] O base delay
[01] 1 base delay
[10] 2 base delay
[11] 3 base delay

R/W

[00]

Bit3

Reserved

R/W

Bit[2:1]

DDR/SDRAM ( Pin 27, 26, 23, 22, 19, 18) output group delay selection by 300 ps base
[00] O base delay
[01] 1 base delay
[10] 2 base delay
[11] 3 base delay

R/W

[00]

Bit0

Reserved

R/IW

Reserved

Bit[7:3] RIW [11111]
B|t[21] ge;dga;;:t:dp:;pinddayse!ectionbySOOpsbase R/W [OO]
[01] 1 base delay
[10] 2 base delay
[11] 3 base delay
Bit0 [ R/W 1
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Default
[ 1111 1111

Description

Write CR28h with any value will reset CR10h bit 0, 1 W

Bit[7:0]

Default

Description

Bit7

Cp, Base = 6.25 pF
0 = disconnect
1=paralel Cp, with 6.25 pF

R/W

Bit6

0 = disconnect
1 = parallel Cp, with 6.25 pF

R/W

Bit5

0 = disconnect
1 = paralel Cp, with 6.25 pF

R/W

Bit4

0 = disconnect
1 = parallel Cp, with 6.25 pF

R/W

Bit3

1, Base = 10uA
0=1* I, (normal)
1=21;

R/W

| OO |O

Bit2

0 = disconnect
1= paralel I, with 40uA

R/W

H

Bitl

0 = disconnect
1 = paralel |, with 20uA

R/W

Bit0

0 = disconnect
1= paralel I, with 10uA

R/W

- Description TYPE Default
Bit7 [~ iy :
Bit[6:4] [ R/W [111]
Bit3 | o :
1= parallel Cg, with 100pF
Bit2 izﬁ?:wnh PLLLX —pF R :
Bitl Zzzzr:ecc;wnh MbiasY — pF RW -
BitO izﬁ?:wnh PLL2Z —pF ikl -
02/09/12 i
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Bit Description TYPE Default
Bit7 | RIW L
BitG  |F-m00 im0 R/W 0
Bit5  |-zma meermamm RIW 0
Bita |-zma oeermamm RIW 0
Bit3 |-mma oeermamm RIW 0
Bty |-zma oeeimamm RIW 0
Bit] |-mma oeermam RIW 0
Bit)  |-zma meermamm RIW 0

Bit Description PIN Type Default
Bit7 | R/W 1
BItS |\ ot tomn RIW 0
B | t[ 5: 4] :;a:stj fetector frequency (unusing stop) R/W [OO]
01=/2
10=/4
11=/6
Bit[3:2] | R/W [11]
Bit[1:0] [ R/W [11]
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Electrical Characteristics - Input/Supply/Common Output Parameters
1A =0 - 85C; Supply Voltage AVDD, VDD = 2.5V +/- 0.2V (unless otherwise stated)

PARAMETER SYMBOL |CONDITIONS MIN TYP MAX UNITS
Input High Current lIH VI =VDD or GND A
Input Low Current I VI =VDD or GND HA
Operating Supply Iop25 CL = Opf mA
Current

Operating Supply IopPD CL = Opf 100 UA
Current

Output High Current loH VDD = 2.3V, Voutr= 1V -18 mA
Output Low Current lou VDD = 2.3V, Vour=1.2V 26 mA
High Impedance Output |loz VDD=2.7V, Vout=VDD or GND +10 UA
Current

Input Clamp Voltage  |Vik lin=-18mA V
High-level output VoH VDD = min to max, IOH =-1 mA Y
voltage

High-level output VoH VDD =23V, IOH =-12 mA \%
voltage

Low-level output VoL VDD = minto max, lo. =1 mA 0.1 \Y
voltage

Low-level output VoL VDD =2.3V, IOH=12 mA 0.6 \%
voltage

I nput Capacitance CiN V1 =GND or VDD 2 pF
Output Capacitance Cout VOUT = GND or VDD 3 pF
Recommended Operating Condition

1A =0 - 85C; Supply Voltage AVDD, VDD = 2.5V +/- 0.2V (unless otherwise stated)

PARAMETER SYMBOL |CONDITIONS MIN TYP MAX UNITS
A nalog/core supply Avbpp 23 25 27 \Y
voltage

Input High Voltage VIH OE input V
Input Low Voltage ViL OE input V
Input voltage level VIN \
Input differential-pair  |Vic \Y
crossing voltage

Output differential-pair |Voc \Y
crossing voltage
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Switching Characteristics

|PARAMETER SYMBOL |CONDITION MIN TYP MAX UNITS
[Maximum Operating 66 200 MHz
Freguency

Input clock duty cycle  |Dtin 40 60 %
Output to Output Skew [ Tskew 100 ps
Pul se skew Tskewp 100 ps
Duty cycle DC 66 MHz to 100 MHz 48 52 %
Duty cycle DC 101 MHz to 167 MHz 47 53 %
Rise Time, Fall Time tr, tf Load = 120 ohm / 16pF 650 950 ps
SDRAM Buffer LH Prop. Input edge greater than 1V/ns ns
Delay

SDRAM Buffer HL Prop. Input edge greater than 1V/ns ns
Delay

SDRAM Buffer Enable Input edge greater than 1V/ns ns
Delay

SDRAM Buffer Disable Input edge greater than 1V/ns ns
Delay
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Package outline
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SSOP Package: ( unit using inches)
Symbol Common Dimensions Variations D N
Min. Type Max. Min. Type Max.
A 0.068 0.073 0.078 AE 0.397 0.402 0.407 28
Al 0.002 0.005 0.008
B 0.008 0.010 0.0135
C 0.004 0.0060 0.008
D See Variations
E 0205 | 0200 | 0212
e 0.025BSC
o o | & | &
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Demo board circuit:
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CHI PSET or
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8. 2K 4. 7K
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