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TECHNOLOGY

FEATURES

® Low Noise Clock Distribution: Suitable for High
Speed/High Resolution ADC Clocking

Additive Jitter < 20fsgys (12kHz to 20MHz)
Additive Jitter < 85fsgys (10Hz to Nyquist)
1.8GHz Maximum Input Frequency

(LTC6954-1 When DELAY =0)

1.4GHz Maximum Input Frequency

(LTC6954-1 When DELAY > 0, LTC6954-2, -3, -4)
EZSync™ Clock Synchronization Compatible
Three Independent, Low Noise Outputs

Four OQutput Combinations Available

Three Independent Programmable Dividers Covering
All Integers From 1 to 63

Three Independent Programmable Delays Covering
All Integers From 0 to 63

® -40°C to 105°C Junction Temperature Range

APPLICATIONS

® Clocking High Speed, High Resolution ADCs, DACs
and Data Acquisition Systems
m | ow Jitter Clock Distribution

L7, LT, LTC, LTM, Linear Technology and the Linear logo are registered trademarks and EZSync
is a trademark of Linear Technology Corporation. All other trademarks are the property of their
respective owners. Protected by U.S. Patents, including 8319551, 8819472.

| t /\D LTC6954

Low Phase Noise,

Triple Output Clock

Distribution Divider/Driver
DESCRIPTION

The LTC®6954 is a family of very low phase noise clock
distribution parts. Each part has three outputs and each
output has an individually programmable frequency
divider and delay. There are four members of the family,
differing in their output logic signal type:

LTC6954-1: Three LVPECL outputs

LTC6954-2: Two LVPECL and one LVDS/CMOS outputs
LTC6954-3: One LVPECL and two LVDS/CMOS outputs
LTC6954-4: Three LVDS/CMOS outputs

Each output is individually programmable to divide the
input frequency by any integer from 1 to 63, and to delay
each output by 0to 63 input clock cycles. The output duty
cycle is always 50%, regardless of the divide number.
The LVDS/CMOS outputs are jumper selectable via the
OUTXSEL pins to provide either an LVDS logic output or
a CMOS logic output.

The LTC6954 also features Linear Technology’s EZSync
system for perfect clock synchronization and alignment
every time.

Alldevice settings are controlled throughan SPI-compatible
serial port.

TYPICAL APPLICATION
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LTC 6954

(Note 1)
Supply Voltages TOP VIEW
(Va¥, Vp*, Vin*, Vouto®, Vourt* and o o
VouTt2 0 GND) .. 3.6V 5 2 =58 =
LTC6954'1, '2, '3 LVPECL OUtpUtS [ L3§| L3§| Lsil Lsil L3g| L3l| |
OUTX Output Voltage High...................... Voutt + 0.3V Vourz* [1] 130f viy*
OUTx Output Voltage Low..................... Source 25mA ourz” [ 2] 129] &ND
LTC6954-2, -3, -4 LVDS/CMOS Outputs our2* -3_: :53_ "
OUTX e -0.3Vto (Vpt +0.3V) XOUT{ —‘;_I % :‘ND
TEMP Input CUITeNt ......cocvvveeieieieeeee e 10mA oon-Fe ; =
| — 7 ]
TEMP Low VO'tage R R R R -0.3V ouT1* '_7—_! GND !_Ei- vyt
Voltagg on All O_ther Pins.....cc...... -0.3Vto (Va* +0.3V) Vourt* [ 23] vt
Operating Junction Temperature Range, T; (Note 2) Vouro* |91 i22| svne
LTCB954 ..., -40°C to 105°C ouro- [io! 27| vot
Junction Temperature, Timax . «....coevereeeveerieieenes 150°C outo* fi1] [20] soi
Storage Temperature Range .................. -65°C to 150°C Vouro* 12l [19fSCLK
(131 (14! (15! (16! (17! (18]
22 =B35%
S
UFF PACKAGE
36-LEAD (4mm x 7mm) PLASTIC QFN
0.5mm LEAD PITCH
Tamax = 150°C, 6ychottom = 2°C/W, Byctop = 18°C/W
EXPOSED PAD (PIN 37) IS GND, MUST BE SOLDERED TO PCB GND
LEAD FREE FINISH | TAPE AND REEL PART MARKING | PACKAGE DESCRIPTION JUNCTION TEMPERATURE RANGE
LTC6954IUFF-1#PBF | LTC6954IUFF-1#TRPBF | 69541 36-Lead (4mm x 7mm) Plastic QFN -40°C to 105°C
LTC6954IUFF-2#PBF | LTC6954IUFF-2#TRPBF | 69542 36-Lead (4mm x 7mm) Plastic QFN -40°C to 105°C
LTC6954IUFF-3#PBF | LTC6954IUFF-3#TRPBF | 69543 36-Lead (4mm x 7mm) Plastic QFN -40°C to 105°C
LTC6954IUFF-4#PBF | LTC6954IUFF-4#TRPBF | 69544 36-Lead (4mm x 7mm) Plastic QFN ~40°C t0 105°C

Consult LTC Marketing for parts specified with wider operating temperature ranges.

For more information on lead free part markings, go to: http://www.linear.com/leadfree/
For more information on tape and reel specifications, go to: http://www.linear.com/tapeandreel/. Some packages are available in 500 unit reels through

designated sales channels with #TRMPBF suffix.
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LTC 6954

GLGCT“'C“L CHHRHCTGBISTICS The e denotes the specifications which apply over the full operating

junction temperature range, otherwise specifications are at Ty = 25°C. Vp* = Vp* = Viy* = Vouro* = Vout1* = Vourz* = 3.3V, unless
otherwise specified. All voltages are with respect to GND. (Note 2)

SYMBOL | PARAMETER | CONDITIONS MIN TYP MAX UNITS
Input (IN*, IN7)
fin Input Frequency LTC6954-1, DELx =0 ) 1800 MHz
LTC6954-1 (DELx > 0), LTC6954-2, -3, -4 ° 1400 MHz
Vin Input Signal Level Single-Ended ® 0.2 0.8 1.5 Vp.p
Input Slew Rate ° 100 Vius
DCyy Input Duty Cycle 50 %
Self-Bias Voltage [ 1.9 2.05 2.2 v
Minimum Common Mode Level 400mVp.p Differential Input 1.8 v
Maximum Common Mode Level 400mVp.p Differential Input 2.3 v
Input Resistance Differential [ 1.8 2.2 2.7 kQ
Input Capacitance Differential 0.5 pF
Output Divider (M)
Mx[5:0] Divider Range All Integers Included [ 1 63 Cycles
MO[5:0], M1[5:0], M2[5:0]
DELx[5:0] Divider Delay in Input Clock Cycles All Integers Included ) 0 63 Cycles
DELO[5:0], DEL1[5:0], DEL2[5:0]
LVPECL Clock Outputs
four Frequency LTC6954-1, DELx = 0 ) 1800 MHz
LTC6954-1 (DELx > 0), LTC6954-2, -3, -4 ° 1400 MHz
[Vop| Differential Voltage Single-Ended Termination = 50Q to (Vout*—2V) | ® 640 775 950 mVpk
(Output Static) Differential Termination = 100€, Internal Bias On ® 640 780 950 mVpk
Veu Common Mode Voltage Single-Ended Termination = 50Q to (Voutx* —2V) | ® | Vourxt Vourxt  Vourxt v
(Output Static) -167 -142 -1.14
Differential Termination = 100€, Internal Bias On ® | Vourxt  Vourxt  Vourx' \
-167 -142 -1.14
tRISE Rise Time, 20% to 80% Single-Ended Termination = 50Q to (Voyty* - 2V) 110 ps
Differential Termination = 100€2, Internal Bias On 110 ps
trALL Fall Time, 80% to 20% Single-Ended Termination = 50Q to (Voytx™ - 2V) 110 ps
Differential Termination = 100€2, Internal Bias On 110 ps
DCLyPEGL Duty Cycle Mx[5:0] =1 DCiy %
Mx[5:0] > 1 (Even or Odd) ) 45 50 55 %
CMOS Clock Outputs
fout Frequency o 250 MHz
Vou High Voltage (Output Static) 2.5mA Load ® |Vt-04 Y
VoL Low Voltage (Output Static) 2.5mA Load ° 0.4 v
tRiSE Rise Time, 20% to 80% Croap = 2pF, CMSINV =1 200 ps
traLL Fall Time, 80% to 20% Croap = 2pF, CMSINV =1 170 ps
DCcmos Duty Cycle Mx[5:0] =1 DCiy %
Mx[5:0] > 1 (Even or Odd) ° 45 50 55 %
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LTC 6954

GLGCTRKHL CHHBHCTGRISTICS The e denotes the specifications which apply over the full operating

junction temperature range, otherwise specifications are at Ty = 25°C. Vp* = Vp* = Viy* = Vourto* = Vout1* = Voure® = 3.3V, unless
otherwise specified. All voltages are with respect to GND. (Note 2)

SYMBOL | PARAMETER | CONDITIONS MIN TYP MAX UNITS
LVDS Clock Outputs
four Frequency Differential Termination = 10022, 3.5mA Mode ° 800 MHz
Differential Termination = 50Q, 7mA Mode () 1400 MHz
|Vop| Differential Voltage Differential Termination = 100€, 3.5mA Mode ® 290 370 450 mVpk
(Output Static) Differential Termination = 50€2, 7mA Mode o | 200 370 450 | mVpg
|AVgp| Delta Vgp (Output Static) Differential Termination = 100, 3.5mA Mode ° -30 30 mV
Differential Termination = 50Q, 7mA Mode ° -30 30 mvV
Vos Offset Voltage (Output Static) Differential Termination = 1002, 3.5mA Mode ® | 116 1.23 1.32 v
Differential Termination = 50Q, 7mA Mode ® 1.15 1.23 1.32 Y
|AVgg| Delta Vs (Output Static) Differential Termination = 100, 3.5mA Mode ° -15 15 mV
Differential Termination = 50Q, 7mA Mode ° -15 15 mV
tRISE Rise Time, 20% to 80% Differential Termination = 100Q, 3.5mA Mode 240 ps
Differential Termination = 50Q, 7mA Mode 120 ps
trALL Fall Time, 80% to 20% Differential Termination = 100Q, 3.5mA Mode 240 ps
Differential Termination = 50Q, 7mA Mode 120 ps
Isal, |lssl Short-Circuit Current to Gommon Shorted to GND, 3.5mA Mode 16 mA
Shorted to GND, 7mA Mode 25 mA
Isag| Short-Circuit Current to 3.5mA Mode 4 mA
Complementary 7mA Mode 8 mA
DCpvps Duty Cycle Mx[5:0] =1 DCiy %
Mx[5:0] > 1 (Even or Odd) ° 45 50 55 %
Output Propagation Delays
tpLvpecL) | Propagation Delay From IN to Mx[5:0] =1 ® 290 360 480 ps
Any LVPECL Output MX[5:0] > 1 | 360 430 550 ps
Temperat.ure Variation of the Mx[5:0] =1 ° 0.65 ps/°C
f\;‘;pfggté%i %‘Z‘fgu?om IN'to MX[5:0] > 1 ° 0.68 ps/°C
tpd(LvDS) Propagation Delay From IN to Mx[5:0] =1 [ 350 420 545 ps
t‘%SL)‘(’Eﬁ ‘();‘;EA“‘MO o) MX[5:0] > 1 o| 45 480 625 ps
Temperature Variation of the Mx[5:0] =1 ° 0.8 ps/°C
E\L?,pf\%téo&ﬂgﬁ From IN'to MX[5:0] > 1 ° 0.85 ps/°C
LVCSx =1 (7mA Mode)
Propagation Delay From IN to Mx[5:0] =1 480 ps
i % (()éjté)r%tA Mode) Mx[5:0] > 1 550 ps
Temperature Variation of the Mx[5:0] =1 () 0.8 ps/°C
Propagation Delay From IN to
Any LVDS Output, Mx[5:0] > 1 [ 0.85 ps/°C
LVCSx = 0 (3.5mA Mode)
tod(cmos) Propagation Delay From IN to Mx[5:0] =1 1.25 ns
A N IR s
Temperature Variation of the Mx[5:0] =1 ° 1.3 ps/°C
Propagation Delay From IN to Mx(5:0] > 1 ° 14 0s/°C

Any CMOS Output (CMSINVx = 1)
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L TC 6954
GLGCT“'C“L CHHRHCTGRBTKS The e denotes the specifications which apply over the full operating

junction temperature range, otherwise specifications are at Ty = 25°C. Vp* = Vp* = Viy* = Vouro* = Vout1* = Vourz* = 3.3V, unless
otherwise specified. All voltages are with respect to GND. (Note 2)

SYMBOL | PARAMETER | CONDITIONS MIN TYP MAX UNITS
Output Skews
Skew: Any LVPECL Output to Mx[5:0], My[5:0] Both = 1 or Both > 1 =50 50 ps
Any LVPECL Qutput IBIASx =0 or 1
Skew: Any LVPECL Output to MyvpecL[5:0], MLyps[5:0] Both = 1 or Both > 1 65 ps
Any LVDS Qutput IBIASx =0or 1, LVCSy =1
Skew: Any LVPECL Output to MyvpecL[5:0] = Myyps[5:0] = 1 or Both > 1 120 ps
Any LVDS Output IBIASx =0o0r 1, LVCSx=0
Skew: Any LVPECL Output to MyvpecL[5:0], Mcwmos[5:0] Both = 1 or Both > 1 875 ps
Any CMOS Output IBIASx = 0 or 1, CMSINVy =1
Skew: Any LVDS Qutput to Mx[5:0], My[5:0] Both = 1 or Both > 1 -50 50 ps
Any LVDS Qutput LVCSx = 1 for Both Outputs
Skew: Any LVDS Output to Mx[5:0], My[5:0] Both =1 or Both > 1 5 ps
tskew Any LVDS Qutput LVCSx = 0 for Both Outputs
Skew: Any LVDS Qutput (LVCSx = 1) to | Mx[5:0], My[5:0] Both = 1 or Both > 1 50 ps
Any LVDS Qutput (LVCSy = 0) LVCSx =1, LVCSy =0
Skew: Any LVDS Output to Miyps[5:0], Mcmos[5:0] Both = 1 or Both > 1 800 ps
Any CMOS Output LVCSx =1, CMSINV =1
Skew: Any CMOS Output to Mx[5:0], My[5:0] Both =1 or Both > 1 5 ps
Any CMOS Output CMSINV =1
Skew: Any CMOS Qutput to CMSINVx = 1, CMSINVy = 0 30 ps
Any CMQS Output, the First Output is
Complementary, the Second QOutput is
In-Phase
Additional Skew: Any Output to Any Mx[5:0] = 1, My[5:0] > 1 35 70 120 ps
Output, Dividers Not the Same
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LTC 6954

GLGCTRKHL CHﬂﬂﬂCTGﬁISTICS The e denotes the specifications which apply over the full operating

junction temperature range, otherwise specifications are at Ty = 25°C. Vp* = Vp* = Viy* = Vourto* = Vout1* = Voure® = 3.3V, unless
otherwise specified. All voltages are with respect to GND. (Note 2)

SYMBOL | PARAMETER

| CONDITIONS

TYP

MAX

UNITS

Supply Voltages

Va* Supply Range

3.15

3.3

3.45

Vp* Supply Range

3.15

3.3

3.45

Vint Supply Range

3.15

3.3

3.45

Vouto*, Vouri*, Voure* Supply
Range

3.15

3.3

3.45

<I<I<I<

Supply Current (Sum of Vp*, Vp*, Vin*, Vouto®, Vout1ts Vourz® Supply Currents)

LTC6954-1

fiy = 1400MHz, Power-Up Default Configuration,
OUTOSEL = OUTASEL = QUT2SEL =V,

IBIAS On for All Outputs,

Outputs Terminated with 100Q2 Differential

300

335

mA

fiy = 1400MHz, Power-Up Default Configuration,
OUTOSEL = OUT1SEL = OUT2SEL = GND,

[BIAS Off for All Outputs,

Outputs Terminated with 50Q to (Vouryt —2V)

310

350

mA

LTC6954-2

fiy = 1400MHz, Power-Up Default Configuration,
OUTOSEL = OUT1SEL = OUT2SEL = Va*,

IBIAS On for LVPECL Outputs,

LVDS/CMQS = LVDS,

Outputs Terminated with 1002 Differential

290

325

mA

fiy = 1400MHz, Power-Up Default Configuration,
OUTOSEL = OUTASEL = Va*, OUT2SEL = GND,

IBIAS On for LVPECL Outputs,

LVDS/CMOS = CMQS, M2[5:0] = 28, fouT2 = 50MHz,
LVPECL Outputs Terminated with 100Q Differential

280

320

mA

LTC6954-3

fiy = 1400MHz, Power-Up Default Configuration,
OUTOSEL = OUTASEL = QUT2SEL = Vat,

IBIAS On for LVPECL Output,

LVDS/CMOS = LVDS,

Outputs Terminated with 100Q2 Differential

280

320

mA

fiy = 1400MHz, Power-Up Default Configuration,
OUTOSEL = Va*, OUT1SEL = OUT2SEL = GND,
IBIAS On for LVPECL Output,

LVDS/CMOS = CMOS, M1[5:0] = M2[5:0] = 28,
four1 = foura = 50MHz,

LVPECL Output Terminated with 100<2 Differential

278

315

mA

LTC6954-4

fin = 1400MHz, Power-Up Default Configuration, OUTOSEL
= OUTASEL = OUT2SEL =V,

LVDS/CMOS = LVDS,

Outputs Terminated with 100Q Differential

270

315

fin = 1400MHz, Power-Up Default Configuration, OUTOSEL
= OUT1SEL = OUT2SEL = GND,

LVDS/CMOS = CMQS, MO[5:0], M1[5:0] = M2[5:0] = 28,
fouto = fourt = fourz = 50MHz

282

310

mA

ALL LTC6954 Variants

PpaLy) =1

0.8

mA
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LTC 6954

GLGCT“'C“L CHHRHCTGBISTICS The e denotes the specifications which apply over the full operating

junction temperature range, otherwise specifications are at Ty = 25°C. Vp* = Vp* = Viy* = Vouro* = Vout1* = Vourz* = 3.3V, unless
otherwise specified. All voltages are with respect to GND. (Note 2)

SYMBOL | PARAMETER | CONDITIONS MIN TYP MAX UNITS
Supply Current Delta (Note 3)
Output Divider On, LVPECL PD_DIVx = 0, Mx[5:0] =1, PD_OUTx =1 ° 28 32 mA
Output PD_DIVx = 0, M[5:0] > 1, PD_OUTx = 1 ° 46 54 mA
Output Driver Only, LVPECL PD_OUTx = 0, Termination = 50Q to (Vgyrx* - 2V) o 43 50 mA
PD_OUTx =0, IBIASx = 1 (Internal Bias On) () 39 46 mA
PD_OUTx = 0, No Internal/External Bias o 19 24 mA
Output Driver Only, LVDS PD_0OUTx = 0, 3.5mA Mode, LVCSx = 0 o 31 37 mA
PD_OUTx = 0, 7mA Mode, LVCSx = 1 ° 48 58 mA
Output Driver Only, CMOS PD_OUTx = 0, CMOS at 50MHz [ 35 43 mA
Digital Inputs (CS, SDI, SCLK, SYNC, OUTOSEL, OUT1SEL, OUT2SEL)
ViH Input High Voltage [ 1.55 V
ViL Input Low Voltage o 0.8 v
Vinys Input Voltage Hysteresis CS, SDI and SCLK Only 250 mV
Input Current ) -1 1 HA
Digital Outputs (SDO)
loH High Level Output Current SDO, Vgy = Vp* - 400mV ° -2.4 -15 mA
loL Low Level Output Current SDO, VoL = 400mV ° 2.2 34 mA
SDO Hi-Z Current o -1 1 HA
Digital Timing Specifications (See Figure 11 and Figure 12)
tokH SCLK HIGH Pulse Width ° 25 ns
tokL SCLK LOW Pulse Width o 25 ns
tcss CS Setup Time ) 10 ns
tosH CS HIGH Pulse Width o 10 ns
tcs SDI to SCLK Setup Time ° ns
toH SDI to SCLK Hold Time ° ns
tpo SDO Propagation Delay Croap = 10pF 16 ns
tsynen | SYNC HIGH Pulse Width ° 1 ms
tsynoL \I\lllvlr(ytrr]]wum SYNGC LOW Pulse Before Next SYNC HIGH Pulse 1 ms
i
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LTC 6954

GLGCTRKHL CHHBHCTGRISTICS The e denotes the specifications which apply over the full operating

junction temperature range, otherwise specifications are at Ty = 25°C. Vp* = Vp* = Viy* = Vourto* = Vout1* = Voure® = 3.3V, unless
otherwise specified. All voltages are with respect to GND. (Note 2)

SYMBOL | PARAMETER | CONDITIONS MIN TYP MAX UNITS
LVPECL Additive Phase Noise/Time Jitter (Note 5)

Phase Noise: 10Hz Offset -130 0Bc/Hz

fin = 622.08MHz, Mx[5:0] = 1, foyr = 622.08MHz  [450p;; Offset 139 dBo/Hz

1kHz Offset -148 dBc/Hz

10kHz Offset -156 dBc/Hz

100kHz Offset -158 dBc/Hz

>1MHz Offset -158 dBc/Hz

Jitter: 12kHz to 20MHz Integration Bandwidth 20 fSRms

fin = 622.08MHz, Mx[5:0] =1, four = 622.08MHz 10117 4 311.04MHz Integration Bandwidth 80 SRS

Phase Noise: 10Hz Offset -138 0Bc/Hz

fin = 622.08MHz, Mx[5:0] = 4, foyr = 155.52MHz [543, Offset 147 dBo/Hz

1kHz Offset -156 dBc/Hz

10kHz Offset -163 dBc/Hz

100kHz Offset -165 dBc/Hz

>1MHz Offset -165 dBc/Hz

Jitter: 12kHz to 20MHz Integration Bandwidth 36 fSRms

fin = 622.08MHz, Mx[5:0] = 4, four = 155.52MHz 14001, 44 77 75MH; Integration Bandwidth 72 fSRus

Phase Noise: 10Hz Offset -147 dBc/Hz

fin = 622.08MHz, Mx[5:0] = 16, foyr = 38.88MHz 100Hz Offset 159 dBo/Hz

1kHz Offset -167 dBc/Hz

10kHz Offset -170 dBc/Hz

100kHz Offset -171 dBc/Hz

>1MHz Offset -171 dBc/Hz

Phase Noise: 10Hz Offset -137 dBc/Hz

fin = 245.76MHz, M[5:0] = 1, four = 245.76MHz [ {50117 Offset 147 dBo/Hz

1kHz Offset -156 dBc/Hz

10kHz Offset -161 dBc/Hz

100kHz Offset -162 dBc/Hz

>1MHz Offset -162 dBc/Hz

Jitter: 12kHz to 20MHz Integration Bandwidth 33 SRmS

fin = 245.76MHz, Mx[5:0] =1, four = 245.76MHZ 1011, 4 122 88MHz Integration Bandwidth 81 fSRMIS

Phase Noise: 10Hz Offset -140 dBc/Hz

fin = 245.76MHz, M[5:0] = 4, foyr = 61.44MHz [ 501 (et 153 dBo/Hz

1kHz Offset -161 dBc/Hz

10kHz Offset -166 dBc/Hz

100kHz Offset -168 dBc/Hz

>1MHz Offset -168 dBc/Hz

Jitter: 12kHz to 20MHz Integration Bandwidth 65 fSrms
fin = 245.76MHz, Mx[5:0] = 4, fout = 61.44MHz
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LTC 6954

GLGCT“'C“L CHHRHCTGBISTICS The e denotes the specifications which apply over the full operating

junction temperature range, otherwise specifications are at Ty = 25°C. Vp* = Vp* = Viy* = Vouro* = Vout1* = Vourz* = 3.3V, unless
otherwise specified. All voltages are with respect to GND. (Note 2)

SYMBOL | PARAMETER | CONDITIONS MIN TYP MAX UNITS
LVPECL Additive Phase Noise/Time Jitter (Note 5)
Phase Noise: 10Hz Offset -126 dBc/Hz
fiy = 1400MHz, Mx[5:0] = 1, fout = 1400MHz 100Hz Offset 132 dBo/Hz
1kHz Offset -143 dBc/Hz
10kHz Offset -149 dBc/Hz
100kHz Offset -152.5 dBc/Hz
>1MHz Offset -152.5 dBc/Hz
Jitter: 12kHz to 20MHz Integration Bandwidth 17 SRms
fin = 1400MHz, Mx[5:0] =1, four = 1400MHz 4537 + 700MHz Integration Bandwidth 100 fSRuIS
Phase Noise: 10Hz Offset -132 dBc/Hz
fiy = 1400MHz, Mx[5:0] = 4, fouT = 350MHz 100Hz Offset 139 dBo/Hz
1kHz Offset -151 dBc/Hz
10kHz Offset -157 dBc/Hz
100kHz Offset -160 dBc/Hz
>1MHz Offset -160 dBc/Hz
Jitter: 12kHz to 20MHz Integration Bandwidth 29 fSRMs
fin = 1400MHz, Mx[5:0] = 4, four = 350MHz 10Hz to 175MHz Integration Bandwidth 85 fSAuS
LVDS Additive Phase Noise/Time Jitter LVCS =1 (Note 5)
Phase Noise: 10Hz Offset -130 dBc/Hz
fin = 622.08MHz, Mx[5:0] = 1, fout = 622.08MHz 100Hz Offset 138 dBo/Hz
1kHz Offset -148 dBc/Hz
10kHz Offset -156 dBc/Hz
100kHz Offset -157.5 dBc/Hz
>1MHz Offset -157.5 dBc/Hz
Jitter: 12kHz to 20MHz Integration Bandwidth 21 fSRums
fin = 622.08MHz, Mx[5:0] = 1, four = 622.08MHz - 70117 t0'311.04MHz Integration Bandwidth 83 fSRMIS
Phase Noise: 10Hz Offset -140 dBc/Hz
fin = 622.08MHz, Mx[5:0] = 4, fout = 155.52MHz 100Hz Offset 147 dBo/Hz
1kHz Offset -157 dBc/Hz
10kHz Offset -163 dBc/Hz
100kHz Offset -165 dBc/Hz
>1MHz Offset -165 dBc/Hz
Jitter: 12kHz to 20MHz Integration Bandwidth 36 fSrRums
fin = 622.08MHz, M[5:0] = 4, four = 155.52MHz 0745 77 75MHz Integration Bandwidth 72 fSRMIS
Phase Noise: 10Hz Offset -147 dBc/Hz
fin = 622.08MHz, Mx[5:0] = 16, foyr = 38.88MHz 100Hz Offset 159 dBo/Hz
1kHz Offset -166 dBc/Hz
10kHz Offset -170 dBc/Hz
100kHz Offset -170 dBc/Hz
>1MHz Offset -170 dBc/Hz

6954f
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LTC 6954

GLGCT“'C“L CHHRHCTGBISTICS The e denotes the specifications which apply over the full operating

junction temperature range, otherwise specifications are at Ty = 25°C. Vp* = Vp* = Viy* = Vouro* = Vout1* = Vourz* = 3.3V, unless
otherwise specified. All voltages are with respect to GND. (Note 2)

SYMBOL | PARAMETER | CONDITIONS MIN TYP MAX UNITS
LVDS Additive Phase Noise/Time Jitter LVCS =1 (Note 5)

Phase Noise: 10Hz Offset -138 dBc/Hz

fin = 245.76MHz, Mx[5:0] = 1, foyt = 245.76MHz 100Hz Offset 146 dBo/Hz

1kHz Offset -155 dBc/Hz

10kHz Offset -160 dBc/Hz

100kHz Offset -162 dBc/Hz

>1MHz Offset -162 dBc/Hz

Jitter: 12kHz to 20MHz Integration Bandwidth 34 fSRmsS

fin = 245.76MHz, Mx[5:0] = 1, four = 245.76MHZ 4011, + 122 88MHz Integration Bandwidth 83 SRS

Phase Noise: 10Hz Offset -142 dBc/Hz

fin = 245.76MHz, Mx[5:0] = 4, four = 61.44MHz 100Hz Offset 153 dBo/Hz

1kHz Offset -162 dBc/Hz

10kHz Offset -167 dBc/Hz

100kHz Offset -168 dBc/Hz

>1MHz Offset -168 dBc/Hz

Jitter: 12kHz to 20MHz Integration Bandwidth 65 fSRmsS
fiy = 245.76MHz, Mx[5:0] = 4, fout = 61.4MHz

Phase Noise: 10Hz Offset -121 dBc/Hz

fin = 1400MHz, Mx[5:0] = 1, foyt = 1400MHz 100Hz Offset 133 dBo/Hz

1kHz Offset -142 dBc/Hz

10kHz Offset -148 0Bc/Hz

100kHz Offset -152 dBc/Hz

>1MHz Offset -152 dBc/Hz

Jitter: 12kHz to 20MHz Integration Bandwidth 18 TSrRmS

fin = 1400MHz, Mx[5:0] =1, four = 1400MHz 4413, + 700MHz Integration Bandwidth 109 fSRMIS

Phase Noise: 10Hz Offset -129 dBc/Hz

fiy = 1400MHz, Mx[5:0] = 4, foyt = 350MHz 100Hz Offset 137 dBo/Hz

1kHz Offset -148 dBc/Hz

10kHz Offset -156 dBc/Hz

100kHz Offset -159 dBc/Hz

>1MHz Offset -160 dBc/Hz

Jitter: 12kHz to 20MHz Integration Bandwidth 30 TSRmsS

fin = 1400MHz, Mx[5:0] = 4, four = 350MHz 10Hz to 175MHz Integration Bandwidth 90 fSRmMs

6954f
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L TC 6954
ELGCT“'CHL CHHBHCTERISTICS The e denotes the specifications which apply over the full operating

junction temperature range, otherwise specifications are at Ty = 25°C. Vp* = Vp* = Vin* = Vouto* = Vour1™ = Voute® = 3.3V, unless
otherwise specified. All voltages are with respect to GND. (Note 2)

SYMBOL | PARAMETER | CONDITIONS MIN TYP MAX UNITS
LVDS Additive Phase Noise/Time Jitter LVCS = 0 (Note 5)

Phase Noise: 10Hz Offset -123 dBc/Hz
fin = 622.08MHz, Mx[5:0] = 1, foyt = 622.08MHz 100Hz Offset 135 dBo/Hz
1kHz Offset -146 dBc/Hz

10kHz Offset -151 dBc/Hz

100kHz Offset -153 dBc/Hz

>1MHz Offset -153 dBc/Hz

Jitter: 12kHz to 20MHz Integration Bandwidth 36 fSRmsS
fin = 622.08MHz, Mx[5:0] = 1, four = 622.08MHz  ['4011; t4 311.04MHz Integration Bandwidth 140 SRS
Phase Noise: 10Hz Offset -135 dBc/Hz
fin = 622.08MHz, Mx[5:0] = 4, fout = 155.52MHz 100Hz Offset 146 dBo/Hz
1kHz Offset -154 dBc/Hz

10kHz Offset -160 dBc/Hz

100kHz Offset -161 dBc/Hz

>1MHz Offset -161 dBc/Hz

Jitter: 12kHz to 20MHz Integration Bandwidth 29 fSRmsS
fin = 622.08MHz, Mx[5:0] = 4, four = 155.52MHZ 0115 t 77 75MHz Integration Bandwidth 114 SRS
Phase Noise: 10Hz Offset -147 dBc/Hz
fin = 622.08MHz, Mx[5:0] = 16, foyt = 38.88MHz 100Hz Offset 157 dBo/Hz
1kHz Offset -165 dBc/Hz

10kHz Offset -167 dBc/Hz

100kHz Offset -167 dBc/Hz

>1MHz Offset -167 dBc/Hz

6954f
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LTC 6954

GLGCTRKHL CHﬂﬂﬂCTGﬁISTICS The e denotes the specifications which apply over the full operating

junction temperature range, otherwise specifications are at Ty = 25°C. Vp* = Vp* = Viy* = Vourto* = Vout1* = Voure® = 3.3V, unless
otherwise specified. All voltages are with respect to GND. (Note 2)

SYMBOL | PARAMETER | CONDITIONS MIN TYP MAX UNITS
CMOS Additive Phase Noise/Time Jitter (Note 5)

Phase Noise: 10Hz Offset -129 dBc/Hz
;g\'u: 32125-50%“2"“","742'\""[5:0] =4 100Hz Offset 143 dBo/Hz
1kHz Offset -158 dBc/Hz

10kHz Offset -161 dBc/Hz

100kHz Offset -162 dBc/Hz

>1MHz Offset -162 dBc/Hz

Jitter: 12kHz to 20MHz Integration Bandwidth 52 fSRmsS
R)NUT fﬁ%g%“é',\*jlﬁz“"x[”] =4, 10Hz to 77.75MHz Integration Bandwidth 102 SRS
Phase Noise: 10Hz Offset -129 dBc/Hz
;'ONUT f“za-g.‘;'\é',\*,'lf_iz'\"x[&“] =1, 100Hz Offset 139 dBe/Hz
1kHz Offset -146 dBc/Hz

10kHz Offset -155 dBc/Hz

100kHz Offset -159 dBc/Hz

>1MHz Offset -160 dBc/Hz

Jitter: 12kHz to 20MHz Integration Bandwidth 42 fSRmS
;'ONUT f“za-gg"é',\*jlﬁz“"xl&ol =1, 10Hz to 122.88MHz Integration Bandwidth 102 SRS
Phase Noise: 10Hz Offset -135 dBc/Hz
;'ONU: f‘gﬁ'\,\’}:‘lﬂfz Mx[5:0] = 4, 100Hz Offset 147 dBo/Hz
1kHz Offset -156 dBc/Hz

10kHz Offset -163 dBc/Hz

100kHz Offset -166 dBc/Hz

>1MHz Offset -166 dBc/Hz

Jitter: 12kHz to 20MHz Integration Bandwidth 82 SRS

fiy = 245.76MHz, Mx[5:0] = 4,
fout = 61.44MHz

Note 1: Stresses beyond those listed under Absolute Maximum Ratings
may cause permanent damage to the device. Exposure to any Absolute
Maximum Rating condition for extended periods may affect device

reliability and lifetime.

Note 2: The LTC6954I is guaranteed to meet specified performance limits
over the full operating junction temperature range of —40°C to 105°C.
Under maximum operating conditions, air flow or heat sinking may

be required to maintain a junction temperature of 105°C or lower. It is
strongly recommended that the exposed pad (pin 37) be soldered directly
to the ground plane with an array of thermal vias as described in the

Applications Information section.

Note 3: The supply current delta specifications refer to the amount of
supply current that each individual block consumes. Powering on or off
this circuit block adds or subtracts this much current from the total supply
current consumed in any given configuration.

For the same divider setting, LVPEGL outputs have nominally the same
skew regardless of the IBIAS setting (IBIASx = 0 or 1), for the same
divider setting, all LVDS and CMOS outputs transition after the LVPECL

outputs, thus these skews are positive. For the same divider setting, all

CMOS outputs transition after all LVDS outputs, thus these skews are
positive. For the same divider setting, LVDS outputs with the 3.5mA
current setting (LVCS = 0) transition after LVDS outputs with the 7mA
current setting (LVCS = 1), thus these skews are positive. For the same
divider setting, in-phase CMOS outputs (CMSINVx = 0) transition after
complementary outputs (CMSINVx = 1), thus this skew is positive.

For the same output type, outputs with the divider setting greater than

Note 4: The skews are defined as the second listed output's transition
relative to the first listed output's transition. If the second listed output

transitions after the first listed output, the skew is positive.

one (Mx[5:0] > 1) transition after outputs with the divider equal to one
(Mx[5:0] = 1), thus this additional skew is positive.
Note 5: Additive phase noise and jitter are the phase noise added by the
LTC6954. It does not include noise from the external signal source.

6954f
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LTC6954
TYPICAL PERFORMANCE CHARACTERISTICS v+ = vp* = viy* = Vouro* = Vours* = Vourz* = 3.3V.

Ta = 25°C, unless otherwise specified. All voltages are with respect to GND.

LVPECL Differential Output LVPECL Differential Output LVPECL Differential Output Swing
at 1400MHz, IBIAS Enabled, at 800MHz, IBIAS Enabled, vs Frequency, IBIAS Enabled,
Rrerm = 100Q Differential Rrerm = 100Q Differential Rrepm = 100Q Differential
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LVPECL Differential Output LVPECL Differential Output LVPECL Differential Output Swing
at 1400MHz, IBIAS Disabled, at 800MHz, IBIAS Disabled, vs Frequency, IBIAS Disabled,
Rrepm = 50Q to V+ -2V Rrerm = 50Q to V* - 2V Rrepm = 50Q to V+ -2V
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Rterm = 100Q (Differential) Rterm = 100Q (Differential) Rterm = 100Q (Differential)
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LTC6954
TYPICAL PERFORMANCE CHARACTERISTICS v, - vp* = vy* = Vouro* = Vours* = Vours* = 3.3V.

Ta = 25°C, unless otherwise specified. All voltages are with respect to GND.

LVDS Differential Output LVDS Differential Output LVDS Differential Output Swing
at 1400MHz, I,yps = TmA, at 800MHz, I,yps = 7TmA, vs Frequency, lpyps = 7mA,
Rrerm = 10022|| 1002 (Differential) Rrerm = 1002|| 1002 (Differential) Rrerm = 10022|| 1002 (Differential)
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LVPECL Output Additive Phase Noise, LVPECL Output Additive Phase LVPECL Output Additive Phase
fin = 1400MHz, IBIAS Enabled, Noise, fjy = 622.08MHz, IBIAS Noise, fiy = 245.76MHz, IBIAS
Rrerm = 100Q Differential Enabled, Rygpy = 100Q Differential Enabled, Rygpy = 100Q Differential
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LTC 6954

TYPICAL PERFORMANCE CHARACTERISTICS v+ = vp* = viy* = Vouro* = Vours* = Vourz* = 3.3V.

Ta = 25°C, unless otherwise specified. All voltages are with respect to GND.

LVPECL Output Additive Phase

Noise, fiy = 1400MHz, IBIAS

Disabled, Ryepy = 50Q to V* - 2V
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+70dBm AT 1.4GHz
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LVDS Output Additive Phase Noise,
fin = 622.08MHz, ILVDS =3.5mA,
Rrerm = 100Q Differential
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LVDS Output Additive Phase Noise,
fin = 1400MHz, lyyps = 7TmA, Rrerm
=100Q|| 100 (Differential)
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LVPECL Output Additive Phase

Noise, fjy = 622.08MHz, IBIAS

Disabled, Ryggy = 50Q to V* - 2V
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LVDS Output Additive Phase Noise,

fin = 245.76MHz, ILVDS =3.5mA,
Rrerm = 100Q Differential
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LVDS Output Additive Phase Noise,
fiy = 622.08MHz, I;yps = 7TmA,
Rrerm = 1002||100< (Differential)
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+7dBm AT 622.08MHz

L
D
o

L
X
=)

\HM“"'

10 100 1k 10k 100k 1M
OFFSET FREQUENCY (Hz)

L
(o]
o

10M

6954 G26

LVPECL OQutput Additive Phase
Noise, fjy = 245.76MHz, IBIAS
Disabled, Ryepy = 50Q to V* - 2V
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LVDS Output Additive Phase Noise,
fin = 122.88MHz, ILVDS =3.5mA,
Rrerm = 100Q Differential
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+7dBm AT 122.88MHz
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LVDS Output Additive Phase Noise,
fin = 245.76MHz, I,yps = 7TmA,
Rrerm = 100€2(|100<2 (Differential)
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LTC 6954

TYPICAL PERFORMANCE CHARACTERISTICS v, - vp* = vy* = Vouro* = Vours* = Vours* = 3.3V.

Ta = 25°C, unless otherwise specified. All voltages are with respect to GND.

CMOS OQutput Additive Phase
Noise, fy = 245.76MHz

SINGLE-ENDED SINE WAVE INPUT
+7dBm AT 245.76MHz
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Supply Current vs Frequency,

LVPECL Output, IBIAS Enabled,
Rrerm = 100Q Differential
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= TWO DIVIDERS AND LVPECL OUTPUTS ON, DIV BY 1
—— DIVIDER DIV BY 2 AND LVPECL OUTPUT ON
—— DIVIDER DIV BY 1 AND LVPECL OUTPUT ON
— DIVIDER DIV BY 1 ON, LVPECL OUTPUT OFF
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CMOS OQutput Additive Phase
Noise, fjy = 122.88MHz
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Supply Current vs Frequency,
LVPECL Output, IBIAS Disabled,
Rrerm = 50Q to V*+ - 2V
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Additive Phase Noise Floor vs Divider

Ratio Fyy = 1GHz, LVPECL IBIAS

Enabled Rrggy = 100Q Differential
—-150

-153

=156 N
\\
g -159 \

-162
-165

-168 \
171 \
-174 N

=177
-180
1

dBc/Hz

PHASE NOISE FLOOR

2 4 8 16 32 64
DIVIDER RATIO

6954 G30

Supply Current vs Frequency,
CMOS OQutput
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—— DIVIDER DIV BY 1 AND CMOS OUTPUT ON
— DIVIDER DIV BY 1 ON, CMOS OUTPUT OFF
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LTC6954
TYPICAL PERFORMANCE CHARACTERISTICS v, = vp* = vy* = Vouro* = Vours* = Vours* = 3.3V.

Ta = 25°C, unless otherwise specified. All voltages are with respect to GND.

Supply Current vs Frequency, Supply Current vs Frequency,
LVDS Output, Ijyps = 3.5mA, LVDS Output, lyps = TmA,
Rrerm = 100Q Differential Rrerm = 100Q || 1002 (Differential)
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— DIVIDER DIV BY 1 ON, LVDS OUTPUT OFF — DIVIDER DIV BY 1 ON, LVDS OUTPUT OFF
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LTC 6954

PIN FUNCTIONS
LTC6954

Vouto*s Vout1t, Vour2® (Pins 1, 4, 5, 8, 9, 12): Output
Supply Voltages. The supply range is from 3.15Vt0 3.45V.
This supply should be kept free of noise and ripple. The
use of a low impedance power plane is recommended. All
Voutx™ pins must be connected to the same supply volt-
age as the Vp*, Vp* and Viy* pins. Each pin, or in some
cases pin pairs, must be separately bypassed directly to
GND with a 0.01pF ceramic capacitor as close to the pin
as possible. Refer to the Applications Information section
for more details on supply connections and bypassing.

GND (Pins 14, 26, 29, 32, 35): Ground Connections.
Should be tied directly to the exposed pad (pin 37) and to
alowimpedance ground plane for best performance. Refer
tothe Applications Information section for more details on
grounding for signal integrity and thermal considerations.

Va* (Pins 15, 23, 24, 34): Analog Supply Voltages. The
supply range is from 3.15V to 3.45V. This supply should
be kept free of noise and ripple. The use of a low imped-
ance power plane is recommended. All Vp* pins must
be connected to the same supply voltage as the Voyty*,
Vp* and Viy* pins. Each pin, or in some cases pin pairs,
must be separately bypassed directly to GND witha 0.1pF
ceramic capacitor as close to the pin as possible. Refer
to the Applications Information section for more details
on supply connections and bypassing.

CS (Pin 16): Serial Port Chip Select Input. This active LOW
CMOS logic input initiates a serial port transaction when
brought LOW. It finalizes the serial port transaction when
brought HIGH after 16 serial port clock cycles. Refer to
the Operation section for more details.

SDO (Pin 17): Serial Data Output. Data read from the
serial port is presented on this CMOS logic pin. Refer to
the Operation section for more details.

Vp* (Pins 18, 21): Digital Supply Voltages. The supply
range is from 3.15V to 3.45V. This supply should be
kept free of noise and ripple. The use of a low imped-
ance power plane is recommended. All Vp* pins must
be connected to the same supply voltage as the Vouty,
Va*and Vy* pins. Each pin must be separately bypassed
directly to GND with a 0.1pF ceramic capacitor as close
to the pin as possible. Refer to the Applications Informa-

tion section for more details on supply connections and
bypassing.

SCLK (Pin 19): Serial Port Clock Input. This positive edge
triggered CMOS logic input signal clocks serial port data
in on the rising edge. Refer to the Operation section for
more details.

SDI (Pin 20): Serial Port Data Input. Data written into the
serial port is presented on this CMOS logic pin. Refer to
the Operation section for more details.

SYNC (Pin 22): The Synchronization Input Pin. A rising
edge on this CMOS logic input initiates an output clock
synchronization sequence. Precision output synchroniza-
tion of one or more parts is handled on-chip, so the timing
of this signal is not critical. Refer to the Operation and the
Applications Information sections for more details.

Vin* (Pins 25, 30): Analog Supply Voltages. The supply
range is from 3.15V to 3.45V. This supply should be kept
free of noise and ripple. The use of alow impedance power
plane is recommended. All Vjy* pins must be connected
to the same supply voltage as the Voyrxt, Va* and Vp*
pins. Each pin must be separately bypassed directly to
GND with a 0.1pF ceramic capacitor as close to the pin
as possible. Refer to the Applications Information section
for more details on supply connections and bypassing.

IN*, IN™ (Pins 27, 28): The Signal Input Pins. The input
signal can be either differential or single ended. It can be a
sine wave, LVPEGL logic, LVDS logic or CMOS logic. Refer
to the Operationand Applications Information sections for
more details on the correct use of the inputs.

TEMP (Pin 31): Temperature Monitoring Diode. This pin
is connected to the anode of a diode that may be used to
measure the die temperature, by forcingacurrentand mea-
suring the voltage. Refer to the Applications Information
sectionfor more details on monitoring the die temperature.

GND (Exposed Pad Pin 37): Ground Connection. The pack-
age exposed pad must be soldered directly tothe PCB land.
The PCB land pattern should have multiple thermal vias to
the ground plane for both low ground inductance and low
thermal resistance. Refer to the Applications Information
section for more details on grounding for signal integrity
and thermal considerations.
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PIN FUNCTIONS
LTC6954-1 OUTPUTS AND MODE SELECT

OUTOSEL (Pin 13): OUTO Mode Select. Connecting this
pin to the Va* supply enables the internal, active biasing
of the OUTO output emitter followers. Connecting this
pin to GND disables this internal bias circuit. Refer to the
Operationand Applications Information sections for more
details on the LVPECL internal bias.

0uUTO0~, OUTO* (Pins 10, 11): LVPECL Output Pins.
Differential logic outputs typically terminated by 502 con-
nected to a supply 2V below the Vgyto* supply. Refer to
the Operation and Applications Information sections for
more details.

OUT1SEL (Pin 33): OUT1 Mode Select. Connecting this
pin to the Va* supply enables the internal, active biasing
of the OUT1 output emitter followers. Connecting this
pin to GND disables this internal bias circuit. Refer to the
Operation and Applications Information sections for more
details on the LVPECL internal bias.

0UT1~, OUT1* (Pins 6, 7): LVPECL Output Pins.
Differential logic outputs typically terminated by 50Q
connected to a supply 2V below the Voyt1* supply. Refer
to the Operation and Applications Information sections
for more details.

OUT2SEL (Pin 36): OUT2 Mode Select. Connecting this
pin to the Va* supply enables the internal, active biasing
of the OUT2 output emitter followers. Connecting this
pin to GND disables this internal bias circuit. Refer to the
Operation and Applications Information sections for more
details on the LVPECL internal bias.

0uUT2-, 0UT2* (Pins 2, 3): LVPECL Output Pins.
Differential logic outputs typically terminated by 50Q
connected to a supply 2V below the Voyro* supply. Refer
to the Operation and Applications Information sections
for more details.

LTC6954-2 OUTPUTS AND MODE SELECT

OUTOSEL (Pin 13): OUTO Mode Select. Connecting this
pin to the Vo* supply enables the internal, active biasing
of the OUTO output emitter followers. Connecting this
pin to GND disables this internal bias circuit. Refer to the
Operationand Applications Information sections for more
details on the LVPECL internal bias.

0uUTO~, OUTO* (Pins 10, 11): LVPECL Output Pins. Dif-
ferential logic outputs typically terminated by 50 con-
nected to a supply 2V below the Vgyto* supply. Refer to
the Operation and Applications Information sections for
more details.

OUT1SEL (Pin 33): OUT1 Mode Select. Connecting this
pin to the Va* supply enables the internal, active biasing
of the OUT1 output emitter followers. Connecting this
pin to GND disables this internal bias circuit. Refer to the
Operation and Applications Information sections for more
details on the LVPECL internal bias.

0UT1~, 0UT1*(Pins 6, 7): LVPECL Output Pins. Differential
logic outputs typically terminated by 502 connected to a
supply 2V below the Vgyt1* supply. Refer to the Operation
and Applications Information sections for more details.

OUT2SEL (Pin36): 0UT2 Mode Select. Connecting this pin
to ground configures OUT2 as a CMOS logic type output.
Connecting this pin to the Va* supply configures OUT2
as an LVDS logic type output.

0uUT2-, OUT2* (Pins 2, 3): LVDS/CMOS Output Pins.
These outputs may be programmed as LVDS or CMOS
outputs using the OUT2SEL pin. Refer to the Op-
eration and the Applications Information sections for
more details.
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PIN FUNCTIONS
LTC6954-3 OUTPUTS AND MODE SELECT

OUTOSEL (Pin 13): OUTO Mode Select. Connecting this
pin to the Va* supply enables the internal, active biasing
of the OUTO output emitter followers. Connecting this
pin to GND disables this internal bias circuit. Refer to the
Operationand Applications Information sections for more
details on the LVPECL internal bias.

0uUTO~, OUTO* (Pins 10, 11): LVPECL Output Pins. Dif-
ferential logic outputs typically terminated by 50 con-
nected to a supply 2V below the Vgyto* supply. Refer to
the Operation and Applications Information sections for
more details.

OUT1SEL (Pin 33): OUT1 Mode Select. Connecting this
pinto GND configures OUT1 asa CMOS logic type output.
Connecting this pin to the Va* supply configures OUTT as
an LVDS logic type output.

0UT1~, 0UT1*(Pins 6, 7): LVDS/CMOS Output Pins. These
outputs may be programmed as LVDS or CMOS outputs
using the OUT1SEL pin. Refer to the Operation and the
Applications Information sections for more details.

OUT2SEL (Pin 36): OUT2 Mode Select. Connecting this
pinto GND configures OUT2 as a CMOS logic type output.
Connecting this pin to the V4* supply configures OUT2 as
an LVDS logic type output.

0UT2~, 0UT2* (Pins 2, 3): LVDS/CMOS Output Pins. These
outputs may be programmed as LVDS or CMOS outputs
using the OUT2SEL pin. Refer to the Operation and the
Applications Information sections for more details.

LTC6954-4 OUTPUTS AND MODE SELECT

OUTOSEL (Pin 13): OUTO Mode Select. Connecting this
pinto GND configures OUTO0 as a CMOS logic type output.
Connecting this pin to the V4* supply configures OUTO as
an LVDS logic type output.

0uUTO~, OUTO* (Pins 10, 11): LVYDS/CMQS Output Pins.
These outputs may be programmed as LVDS or CMOS
outputs using the OUTOSEL pin. Refer to the Operation
andthe Applications Information sections for more details.

OUT1SEL (Pin 33): OUT1 Mode Select. Connecting this
pinto GND configures OUT1 asa CMOS logic type output.
Connecting this pin to the Va* supply configures OUTT as
an LVDS logic type output.

0UT1~, 0UT1*(Pins 6, 7): LVDS/CMOS Output Pins. These
outputs may be programmed as LVDS or CMOS outputs
using the OUT1SEL pin. Refer to the Operation and the
Applications Information sections for more details.

OUT2SEL (Pin 36): OUT2 Mode Select. Connecting this
pinto GND configures OUT2 as a CMOS logic type output.
Connecting this pin to the Va* supply configures OUT2 as
an LVDS logic type output.

0UT2~, 0UT2* (Pins 2, 3): LVDS/CMOS Output Pins. These
outputs may be programmed as LVDS or CMOS outputs
using the OUT2SEL pin. Refer to the Operation and the
Applications Information sections for more details.
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BLOCK DIRGRAM
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LTC 6954
TIMING DIRGRAMS

Output Propagation Delays and Skews, Mx[5:0] = 1
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LTC 6954

OPERATION

LTC6954 INTRODUCTION

The LTC6954 is a family of low phase noise clock distri-
bution parts. Each part provides three outputs, each with
programmable frequency divider and delay blocks. There
are four members of the family differing in their output
logic signal type:

LTC6954-1: Three LVPECL outputs

LTC6954-2: Two LVPECL and one LVDS/CMOS outputs
LTC6954-3: One LVPECL and two LVDS/CMOS outputs

LTC6954-4: Three LVDS/CMOS outputs

As shown in Figure 1, the LTC6954 consists of two dis-
tinct circuit sections: multioutput clock distribution and
digital control.

The clock distribution section of the LTC6954 receives
an input signal up to 1.4GHz (1.8GHz for the LTC6954-1
when DELx = 0) and delivers three output signals based
on the input. The output signal logic type depends on the
LTC6954 part version and the connection of the OUTXSEL
output mode selection pins. Table 1 shows all four part
versions, each version’s available output types and the
effect of OUTXSEL pin connection on the output.

The LVPECL logic outputs are capable of operation up
to 1.4GHz (1.8GHz for the LTC6954-1 when DELx = 0).
Connecting the OUTXSEL pin to the Va* supply enables
the internal, active biasing of the output emitter followers.
Connecting this pinto GND disables this internal bias circuit.

| |
b LTC6954-X '
T > |
T |
— | | — ouTo*
R P 1 9 oeay DIVIDE aml
I SYNC SYNC b 07063 17063 [] outo |
! CONTROL N !
[ oUTH* CLOCK
: QUTOSEL 1T oLy DIVIDE || —— | DISTRIBUTION
| OUT1SEL L | JoTo63 17063 outi—| |
| OUT2SEL|  SERIAL i ourzt|
DIGITAL ! PORT | DELAY DIVIDE | | 1 |
CONTROL SDO AND | : 07063 17063 otz ] |
! DIGITAL i :
L gp SDI e __
I SERIAL SCLK |
! PORT = I
| TS [
! I
|
______________________ | 6954 FO1
Figure 1.The LTC6954 Highlighting the Circuit Blocks
Table 1. LTC6954 Versions and Output Configurations
LTC6954 OUTPUT 0 OUTPUT 1 OUTPUT 2
VERSION OUTOSEL = GND OUTOSEL = Vp* OUT1SEL = GND OUT1SEL = Vp* OUT2SEL = GND OUT2SEL = Vp*
LTC6954-1 LVPECL LVPECL LVPECL LVPECL LVPECL LVPECL
(IBIAS is Off) (IBIAS is On) (IBIAS is 0ff) (IBIAS is On) (IBIAS is 0Off) (IBIAS is On)
LTC6954-2 LVPECL LVPECL LVPECL LVPECL CMOS LVDS
(IBIAS is Off) (IBIAS is On) (IBIAS is 0ff) (IBIAS is On)
LTC6954-3 LVPECL LVPECL CMOS LvVDS CMOS LVDS
(IBIAS is Off) (IBIAS is On)
LTC6954-4 CMOS LVDS CMOS LVDS CMOS LVDS
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OPERATION

The LVDS/CMOS output can be either a CMOS logic type
or an LVDS logic type as configured by the OUTXSEL
pin connection. Connecting the OUTXSEL pin to ground
configures the output as a CMOS logic output capable of
operation up to 250MHz. Connecting the OUTXSEL pin
to the Va* supply configures the output as an LVDS logic
output capable of operation up to 800MHz for LVCSx set
to O (farend line termination only), and up to 1400MHz for
LVCSxsetto 1 (doubly terminated). Refer to the Operation
and Applications Information sections for more details.

Regardless of the LTC6954 part version and the output
logic configuration, all three outputs are individually pro-
grammable to divide the input frequency by any integer
from 1 to 63 and to delay any output by 0 to 63 input
clock cycles. For an input signal with a 50% duty cycle,
the output duty cycle will always be 50% regardless of
the divide number.

The digital control section contains a full SPI-compatible
serial control bus, the three output mode selection

S

pins (OUTOSEL, OUT1SEL and OUT2SEL) and the EZSync
clock synchronization (SYNC) function. Most device
settings and operating modes are controlled through the
SPI bus.

To minimize power consumption, many sections of the
LTC6954 can be powered down when notin use. As shown
in Figure 2, the LTC6954 can be used as an independent
clock distribution part. Any unused outputs from the clock
distribution section may be powered down.

Figure 3 highlights an LTC6950 driving the LTC6954. This
example shows a single LTC6954 device, but each output
from the LTC6950 can drive a separate LTC6954 device
for support of up to five LTC6954 devices. The effortless-
to-use EZSync multipart synchronization feature assures
consistent edge alignment of all outputs from all devices.
See the EZSync Clock Output Synchronization section for
more details on EZSync operation.

0.1pF 3.3V

5e

49.90Q IN* LTC6954-x
J_—I IN~ \ X
= 49.90 / < LM .
49.90Q DELAY DIVIDE | | —
_|:Wv—| SYNC SYNC 07063 17063 outo|
— CONTROL
OUTOSEL ) ourt*f
DELAY DIVIDE | | P
OUT1SEL 0T063 17063
/
OUT2SEL| SERIAL ouT2
=0 PORT DELAY DIVIDE | | —1—
%’}IPAL 070 63 17063 our"|
DI
SPI SOl
SERIAL SCLK
PORT S
CS
GND
6954 F02

|||—

Figure 2. The LTC6954 Connected as an Independent Clock Distribution Part
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OPERATION
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Figure 3. The LTC6950 in Controller Mode Clocking an LTC6954.

For Best Performance Use One of the LVPECL Outputs From the LTC6950 (with the IBIAS Enabled) to
Clock the LTC6954. All Outputs From Both Devices Are Easily Synchronized by Applying a Tms (Min)
Wide Pulse on the SYNC Pins.
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