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DDR Phase Lock Loop Clock Driver

Recommended Application:
DDR Clock Driver

e Low skew, low jitter PLL clock driver

e External feedback pins for input to output
synchronization

e Spread Spectrum tolerantinputs

e With bypass mode mux

e Operating frequency 60 to 170 MHz

e Operating Temperature —45°C to +85°C

e CYCLE - CYCLE jitter:<75ps
e OUTPUT - OUTPUT skew: <60ps

e OQutput Rise and Fall Time: 650ps - 950ps
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Pin Configuration

GHDY 1 28]0DRC4
DORCo| 2 27I0DRT4
DORTO| 2 260025
VDD25] 4 251GHND

CLE_INT| & B 24fFE_CUTC

CLE_IMNC| & E 23lFE_CQUTT

AVDD25s| 7 = 22D02.5
AGND| 2 - 21|FE_INT

GHD| @ g 200FE_INC
DORCA| 10 - 19 GMND
DORT1| 11 18)voD2.5
VDDz.s512 17IDDRT2
CORT2] 12 16|00 Ca
DORCz] 14 151GND

28-Pin 4.4mm TSSOP

Functionality

INPUTS OUTPUTS PLL State
AVDD| CLK_INT | CLK_INC | DDRT | DDRC |FB_OUTT| FB_OUTC
GND L H L H L H Bypassed/Off
GND H L H L H L Bypassed/Off
(ifx) L H L H L H on
(ifn\:) H L H L H L on
(i'ﬂ) <20MHz| <?20MHz | HiZ | HiZ | HiZ Hi-Z off
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Pin Descriptions

PIN # PIN NAME PIN TYPE DESCRIPTION
1 GND PWR Ground pin.
2 DDRCO ouT "Complimentary" Clock of differential pair output.
3 DDRTO ouT "True" Clock of differential pair output.
4 VDD2.5 PWR Power supply, nominal 2.5V
5 CLK_INT IN "True" reference clock input.
6 CLK_INC IN "Complimentary" reference clock input.
7 AVDD2.5 PWR 2.5V Analog Power pin for Core PLL
8 AGND PWR Analog Ground pin for Core PLL
9 GND PWR Ground pin.
10 DDRCH1 ouT "Complimentary" Clock of differential pair output.
11 DDRT1 ouT "True" Clock of differential pair output.
12 VDD2.5 PWR Power supply, nominal 2.5V
13 DDRT2 ouT "True" Clock of differential pair output.
14 DDRC2 ouT "Complimentary" Clock of differential pair output.
15 GND PWR Ground pin.
16 DDRC3 ouT "Complimentary" Clock of differential pair output.
17 DDRT3 ouT "True" Clock of differential pair output.
18 VDD2.5 PWR Power supply, nominal 2.5V
19 GND PWR Ground pin.

Complement single-ended feedback input, provides feedback signal to

20 FB_INC IN internal PLL for synchronization with CLK_INT to eliminate phase error.
1 FB INT IN True single-ended feedback input, provides feedback signal to internal
- PLL for synchronization with CLK_INT to eliminate phase error.

22 VDD2.5 PWR Power supply, nominal 2.5V
True single-ended feedback output, dedicated external feedback. It

23 FB_OUTT ouT switches at the same frequency as other DDR outputs, This output must
be connect to FB_INT.
Complement single-ended feedback output, dedicated external feedback.

24 FB_OUTC ouT It switches at the same frequency as other DDR outputs, This output must
be connect to FB_INC.

25 GND PWR Ground pin.

26 VDD2.5 PWR Power supply, nominal 2.5V

27 DDRT4 ouT "True" Clock of differential pair output.

28 DDRC4 ouT "Complimentary" Clock of differential pair output.
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Absolute Maximum Ratings

Supply Voltage: (VDD & AVDD) .......... -0.5V to 3.6V

(VDDI) o ovoo it -0.5V to 4.6V
LogicInputs:VI....................... Vss—-0.5V to Vpp +0.5V
LogicOutputs:VO.......... ... .. .. ... Vss—-0.5Vto Vpp +0.5V
Input clamp current: [IK (VI < 0 or VI > VDD) +/- 50mA
Output clamp current: IOK (VO < 0 or VO > VDD) +/- 50mA
Continuous output current: IO (VO = 0to VDD) +/- 50mA
StorageTemperature . ... ............... —-65°Cto+150°C

Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the device. These
ratings are stress specifications only and functional operation of the device at these or any other conditions above
those listed in the operational sections of the specifications is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect product reliability.

Electrical Characteristics - Input/Supply/Common Output Parameters
TA = -45°C to +85°C; Supply Voltage AVDD, VDD = 2.5 V +/- 0.2V (unless otherwise stated)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Input High Current I V, = Vpp or GND 5 MA
Input Low Current I V, = Vpp or GND 5 pA
Operating Supply Ippes |CL=0pf, R_ =120 ohms 250 mA
Current Ippep  |CL = Opf, R = 120 ohms 100 pA
Output High Current lon Vpp =2.3V, Vour =1V -18 mA
Output Low Current loL Vpp = 2.3V, Vour = 1.2V 26 mA
High Impedance
I Vpp=2.7V, Vout=V GND

Output Current oz bb » VOUI=Vpp O +10 uA
Input Clamp Voltage Vik lin =-18mA -1.2 \V/

Vpp = min to max, Vop - 0.1 Y

. IOH = '1 mA

High-level output voltage Von

VDD = 23V, 1 7 V

IOH = '12 mA ’

Vpp = min t

DD in to max 0.1

Io|_=1 mA
Low-level output voltage VoL

VDD = 23V O 6 V

IOH=1 2 mA ’
Input Capacitance' Cn_ |VI=Vppor GND 3 pF
Output Capacitance' Cour |VI=Vppor GND 3 pF

'Guaranteed by design and characterization, not 100% tested in production.
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DC Electrical Characteristics
T, =-45°C to +85°C; Supply Voltage AVDD, VDD = 2.5V +/- 0.2V (unless otherwise stated)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Supply Voltage Vopa, Avop 2.3 25 2.7 v
Low level input voltage Vi géKﬁ\:";lT CLK_ING, FB_INC, 0.4 Vpp/2-0.18 Vv
High level input voltage Vi gé‘Kﬁ\:_ll\_lT CLK_INC, FB_INC, Vpp/2+0.18| 21 Y,
E)C input signal voltage (note Vi -0.3 Vpp+ 0.3 Vv
DC - CLK_INT, CLK_INC,
Differential input signal vV FB INC, FB_INT 0.36 Vop + 0.6 v
voltage (note 3) ' TAC - CLK_INT, CLK_INC,
FB_INC, FB_INT 0.7 Voo +06 v
Output differential cross-

V, Vpp/2 - 0.15 Vpp/2 +0.15
voltage (note 4) OX oo/ po/e * v
Input differential cross-

V Vpp/2-0.2 | Vpp/2 | Vpp/2 +0.2
voltage (note 4) X DD DD po/e + \"
Operating free-air T, 45 85 °c
temperature

Notes:
1 Unused inputs must be held high or low to prevent them from floating.
2 DC input signal voltage specifies the allowable DC excursion of differential input.
3 Differential inputs signal voltages specifies the differential voltage [VT-VCP] required for switching,
where VTR is the true input level and VCP is the complementary input level.
4 Differential cross-point voltage is expected to track variations of VDD and is the voltage at which the
differential signal must be crossing.
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Switching Characteristics
Ta =-45°C to +85°C; Supply Voltage AVDD, VDD = 2.5V +/- 0.2V (unless otherwise stated)

PARAMETER SYMBOL CONDITION MIN TYP MAX | UNITS

Max clock frequency3 freqqp 33 233 MHz
Appllca3t|on Frequency freqay 60 170 MHz
Range

Input clock duty cycle dtin 40 60 Y%
Output clock slew rate ty(0) 1 2 v/ns
CLK stabilization Tstas 100 us
Iéz:/;-;c:i::gh level propagation tpLH1 CLK_IN to any output 5.5 ns
gé?g;grfgv level propagation ton L1 CLK_IN to any output 5.5 ns
Output enable time ten PD# to any output 5 ns
Output disable time tais PD# to any output 5 ns
Period jitter tiit pen -75 75 ps
Half-period jitter tiittpen -100 100 ps
Input clock slew rate taq Over the application 1 2 v/ns
Cycle to Cycle Jitter toyotoye frequency range 75 75 ps
Phase error’ t(phase erron -50 50 ps
Output to Output Skew tskew 40 60 ps
Rise Time, Fall Time t, & Load = 120¢ /16pF 650 800 950 ps

Notes:

. Refers to transition on noninverting output in PLL bypass mode.
. While the pulse skew is almost constant over frequency, the duty cycle error

0783C—06/01/04

increases at higher frequencies. This is due to the formula: duty cycle=twH/tc,
were the cycle (ic) decreases as the frequency goes up.

. Switching characteristics are guaranteed for application frequency range. The PLL

Locks over the Max Clock Frequency range, but the device doe not necessarily

meet other timing parameters.
Does not include jitter.
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Parameter Measurement Information
VbD
T
V(CLKC)
§ R = 60Q
? R=60Q VppZ2
O 1
V(CLKC)
ICS93V855I
1
GND

Figure 1. IBIS Model Output Load

Vpp/2
T
ICS93V855I C=16pF.vppo SCOPE
Z =60Q T R=10Q Z=50Q
I MW—LC
R = 50Q
V()
Z =60Q R=10Q Z=50Q
o I MWN—— <
l R = 50Q
I C =16 pF V(TT)
-VDbD/2
T
VbD/2

NOTE: V(TT) = GND
Figure 2. Output Load Test Circuit

o XX XXX

Yx, FB_OUTT

[ lc(n) —>¢—— Io(n+1) —>
tjit(cc) = Te(n) = (n+1)

Figure 3. Cycle-to-Cycle Jitter
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Parameter Measurement Information
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(N is a large number of samples)

Figure 4. Static Phase Offset

Yx, FB_OUTC >< ><

Figure 5. Output Skew
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Figure 6. Period Jitter
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Parameter Measurement Information

Yx, FB_OUTC

Yx, FB_OUTT X X >t<
I
I
>l

I I
I I
[¢— tjitthper_n) —>14¢— tjit(hper_n+1)

le 1
< =
Yitthper) = Ljthper n) - 2%0

Figure 7. Half-Period Jitter

20%

Clock Inputs
and Outputs

|
le—>+— tgIr

Figure 8. Input and Output Slew Rates
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In Millimeters In Inches
C_’”"' ¢ SYMBOL | COMMON DIMENSIONS | COMMON DIMENSIONS
MIN MAX MIN MAX
L A - 1.20 - .047
Al 0.05 0.15 .002 .006
A2 0.80 1.05 .032 .041
b 0.19 0.30 .007 .012
c 0.09 0.20 .0035 .008
D SEE VARIATIONS SEE VARIATIONS
E 6.40 BASIC 0.252 BASIC
E1 430 [ 450 169 | 77
_’I\« o e 0.65 BASIC 0.0256 BASIC
L 045 | 075 018 | .030
N SEE VARIATIONS SEE VARIATIONS
a 0° 8° 0° 8°
aaa -- 0.10 -- .004
VARIATIONS
N D mm. D (inch)
MIN MAX MIN MAX
28 9.60 9.80 .378 .386
Reference Doc.: JEDEC Publication 95, MO-153
10-0035

4.40 mm. Body, 0.65 mm. pitch TSSOP

(173 mil)

(0.0256 Inch)

Ordering Information

93V855yGILF-T

Example:

XXXX y G LF-T

=
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Designation for tape and reel packaging
Lead Free (Optional)

Package Type
G =TSSOP

Revision Designator (will not correlate with datasheet revision)
Device Type




IMPORTANT NOTICE AND DISCLAIMER

RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (‘RENESAS”) PROVIDES TECHNICAL
SPECIFICATIONS AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING
REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND
OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, OR NON-INFRINGEMENT OF THIRD-PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for developers who are designing with Renesas products. You are solely responsible for (1)
selecting the appropriate products for your application, (2) designing, validating, and testing your application, and (3)
ensuring your application meets applicable standards, and any other safety, security, or other requirements. These
resources are subject to change without notice. Renesas grants you permission to use these resources only to develop an
application that uses Renesas products. Other reproduction or use of these resources is strictly prohibited. No license is
granted to any other Renesas intellectual property or to any third-party intellectual property. Renesas disclaims
responsibility for, and you will fully indemnify Renesas and its representatives against, any claims, damages, costs, losses,
or liabilities arising from your use of these resources. Renesas' products are provided only subject to Renesas' Terms and
Conditions of Sale or other applicable terms agreed to in writing. No use of any Renesas resources expands or otherwise
alters any applicable warranties or warranty disclaimers for these products.

(Disclaimer Rev.1.01)

Corporate Headquarters Contact Information

TOYOSU FORESIA, 3-2-24 Toyosu, For further information on a product, technology, the most
Koto-ku, Tokyo 135-0061, Japan up-to-date version of a document, or your nearest sales
www.renesas.com office, please visit www.renesas.com/contact-us/.
Trademarks

Renesas and the Renesas logo are trademarks of Renesas
Electronics Corporation. All trademarks and registered
trademarks are the property of their respective owners.
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