(rPeERICOM ..

1:5 Clock Distribution

Features Description

» Meets and Exceeds the Requirements of ANSI
TIA/EIA-644-1995

 Designed for clocking rates up to 320MHz

TheP190LV 14implementslow voltagedifferential signding(LVDS)
to achieve clocking rates as high as 320MHz with low skew.

* Operatesfromasingle 3.3V Supply The PI9OLV 14 is a low-skew 1:5 clock distribution chip which
» Low VoltageDifferential Signaling (LVDS) with Output incorporatesmultiplexed clock inputsto allow for distribution of a
Voltagesof +£350mV intoa100-ohmload lower-speed, single-ended clock or a high-speed system clock.
* ChoicebetweenLVDSor TTL clock input When LOWthe SEL pinwill select thedifferential clock input.
 Synchronous Enable/Disable o
« Clock outputs default LOW when inputs open The common enable (EN) is synchronous so that the outputs will
« Multiplexedclockinput only be enabled/disabled when they are already inthe LOW state.
— Internal 300kohms pullup resistor on input pins Thisavoids any chance of generating arunt clock pulse when the
~CLK & CLK have110-ohminternal termination (PI90L\/T14)  device is enabled/disabled as can happen with an asynchronous
« 50ps Output-to-Output Skew control. Becausetheinternal flip-flopisclocked onthefalling edge
« 475pstypical propagation delay of theinput clock, all associated specificationlimitsarereferenced
« +22psPeriod Jitter to the negative edge of the clock input.

* BusPinsarehighimpedancewhen disabled or withVccless  Theintended application of these devices and signaling technique

than1.5V : ) -
« TTL inputsare5V Tolerant isfor high-speed clock distribution between boards.

 Power Dissipation at 400Mbits/s of 150mwW
 Functioncompatibleto Motorola(PECL)

—MC100EL 14andMicrel/Synergy (PECL ) PI9OLV14 Block Diagram

—SY 100EL 14V
» >9kV ESD Protection
e 20-pin TSSOP(L) and QSOP(Q) packages LKL 1A
OUT+
CLKIoyr. _40_ 20| Vcc
Pin Descriptions 19
Pin Funtion - EN
~ . - CLK20yT+ 3 - D
CLK, CLK Differential Clock Outputs 4 18| Vec
CLK20u1. — b— | 9
SCLK LVTTL Clock Input < 17] GND
EN Synchronous Enable
CLK3 S A 1] 16
SEL Clock Select Input ouT+ SCLK
6 15
CLK1-50uT+ Differential Clock Inputs CLK3oyr- g\c ™ CLK
PI9OLVT14
Function Table oW 14| —
— CLK4oyrs ————~1 - CLK
CLK SCLK SEL N* CLKOUT+ 8
L X L L 3 CLK4oyr- — o—s 13| GND
H X L L H SEL
X L H L L ctsour. —=—1 B
X H H L H CHSour- _%
11 GND
! ! X H 7*

* On next negativetransition of CLK, or SCLK
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(B PERICOM PI9OLV14/PI90LVT 14

1:5Clock Distribution

Electrical Characteristicsover Recommended Oper ating Conditions (unlessotherwisenoted).

Symbol Parameter Test Conditions Min. | Typ.9 | Max. | Units
Wop O | Differertial output voltage magnitude 247 340 454
— _ RL = 100Q oy
ADVop O Change in differential o_utput voltage See Figures 1 and 2 50 50
magnitude between logic states
Voc(ss) Sgﬁ%ﬁwe common-mode outpLe 1125 | 140 | 17 | V
Change in steady-state common-mode ,
AVoc(ss) output voltage between logic states See Figure 3 -0 50 .
Peak-to-peak common-mode
Vocer) output voltage 60 100
Enabled, R = 100Q V|N = Vcc or GND 21 35
Icc Supply Current mA
Disabled, VN = Ve or GND 0.5 25 4.0
Iy High-level input current Vij =2V 3.0 20
PA
I Low-level input current VL =0.8V 5.0 20
VobouT+ or Vopout- = 0V 7.4
los Short-circuit output current mA
Vop = 0V 4.7
loz Hightimpedance output current Vo =0V or Vcc 1
PA
lo(oFF) Power-off output current Veec =15V, Vp=24V 1
CiN Input capacitance, V)| = 0.4 sin (4E6T1t) +0.5V 9
pF
Co Output capacitance V| = 0.4 sin (4E61t) +0.5V, Disabled 10
RTERM Termination Resistor PIOOLVT14 90 110 132 Q
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’D PERICON PI9OLV 14/PI90LV T 14

1:5Clock Distribution

Switching Char acteristicsover Recommended Oper ating Conditions (unlessotherwisenoted)®9.

Characteristic Symbol Min. Typ. M ax. Units Condition
Propagation Delay to Output
CLK to CLKOUT % tpLH 3.0 4.0 s
SCLK to CLKOUT % tpHL 25 35
SEL to CLKOUT + 2.6 3.6
Disable Time
CLK or SCLK to CLKOUT + tpuz 2.7 35
tpLz 2.7 35 ns 2
tpzH 4.7 6.0
tpzL 37 6.0
Part-to-Part Skew
CLK (Diff) to Q teew TBD 1
CLK (SE), SCLK to Q tekew TBD
With Device Skew tskew TBD
Cycle-to-Cycle Jitter tiittce) -50 +50 Figure 6
Period Jitter tiit(per) —22 +22 oS Figure 7
Setup Time
ENxto CLK ts 100 -100 2
CEN to CLK ts 100 -100
Hold Time
ENx, CEN to SCLK th 550 720 2
ENXx, CEN to CLKXx th 500 720
M inimum Input Swing (CLK) Vpp 0.20 0.800 v 3
Com. M ode Range (CLK) VceMRr 0.125 15 Vce - 0.20
Rise/Fall Times (20 — 80%)
SCLK to CLKOUT+ tr 150 1200
SCLK to CLKOUT+ tf 150 1200 oS
Duty Cycle Distortion Pulse Skew ( tpH - tprL) tsk1rR 200 300
Channel-to-Channel Skew, same edge tsk2r 70 190
M aximum Operating Frequency 250 MHz
Notes:

1 Within-Device skew is defined for identical transitions on similar paths through a device.

2. Setup, Hold, and Disabletimesareal relativeto afalling edgeon CLK or SCLK.

3. Minimuminput swing for which AC parametersare guaranteed. Full DC LV DS output swingswill be generated with only 50mV
input swings.

4. Therangein which the high level of theinput swing must fall while meeting the V pp spec.

5. tskir isthe difference in receiver propagation delay (tpH-tpr) Of one device, and is the duty cycle distortion of the output at
any given temperature and V cc. The propagation delay specification is a device-to-device worst case over process, voltage, and
temperature.

6. tskor isthe difference in receiver propagation delay between channels in the same device of any outputs switching in the same
direction. This parameter is guaranteed by design and characterization.

7. Generator input conditions: tts < 1ns, 50% duty cycle, differential (1.10V to 1.35V peak-peak).

Output Criteria: 60%/40%duty cycle, VoL (max) 0-4V, Von (min) 2.7V, Load - 7pF (stray plusprobes).

8. CL includes probe and fixture capacitance.

9. Generator waveformfor all testsunlessotherwise specified: f =25 MHz, Z, =50 0hms, t; = 1ns, tf = 1ns(35%-65%). To ensurefastest
propagation delay & minimum skew, clock input edge rates should not be slower than 1ns/V; control signals not slower than 3ns/V.
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(D PERICOM PI9OLV14/PI90LVT 14

1:5Clock Distribution

Parameter M easur ement I nfor mation

|
Dout+ <
loz Vob T
- A—
* VobouT+ T
VobouTt- Voc

‘ (VobOUT++V0DOUT—)/2

Figurel.Voltageand Current Definitions

Dout+ ¥ 3-,\7/§/|<\’Q
Input Vob % 100Q
AW
Dour- 1 3.75kQ /g_gov < VTEST < 2.4V

Figure2.Vop Test Circuit

D 49.9Q +1% (2 places)
OouUT+ AAA

Input ;

Voc(ss)

DouTt-

Note:

1 All input pulses are supplied by a generator having the following characteristics: t; or t; <lns, Pulse Repetition Rate
(PRR) =50 Mpps, Pulsewidth=10+0.2ns. C includesinstrumentation and fixture capacitancewithin 0.06m of theD.U.T.
The measurement of V oc(pr) is made on test equipment with a—3dB bandwidth of at least 300MHz.

Figure3.Test Circuit & Definitionsfor theDriver Common-M odeOutput Voltage
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’D PERICON PI9OLV 14/PI90LV T 14

1:5Clock Distribution

Parameter M easur ement | nfor mation (continued)

Dout+

Input

Dour- =

Note:
1 All input pulses are supplied by a generator having the following characteristics: t; or t; <lns, Pulse Repetition Rate
(PRR) =15Mpps, Pulsewidth=10+0.2ns. C includesinstrumentation and fixture capacitance within 0.06m of the D.U.T.

Figure4.Test Circuit, Timing, & VoltageDefinitionsfor theDiffer ential Output Signal

DouTt+ 49.9Q +1% (2 places)
\
0.8V or 2V
Dout ! 1.2V
ouT L L VODIOUT+ VODIOUT—
Input

|
|

VODOUT+ | S S 1.4V
or |
|

VoDOouT- : ______ 1.3V
| : | 1.2v

tPzL —|<—>: ,<—>:— tPLZ
| | 1.2V
Vobour- X @ e 1.1V
vooours Nt v

Note:
1 All input pulses are supplied by a generator having the following characteristics: t; or t; <1ns, Pulse Repetition Rate
(PRR) =0.5Mpps, Pulsewidth =500 £10ns. C, includesinstrumentation and fixture capacitancewithin 0.06m of theD.U.T.

Figure5.Enable& DisableTimeCircuit & Definitions
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(D PERICOM PI9OLV14/PI90LVT 14

1:5Clock Distribution

CLKOUT- >< ><
CLKOUT+
tcycle n tcycle n+1

fiittce) = lLeycle n = Leycle n+1

Figure6. Cycle-to-Cyclelitter

CLKOUT- >< ><
CLKOUT+
« tcyclen >
CLKOUT- >< ><
CLKOUT+
§ 1 .,
fo
1

tjit(per): tcycle n—_ f_
(o]

Figure7.Period Jitter
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(1) PERICOM

PI90LV 14/PI90LVT 14

1:5Clock Distribution

20-Pin QSOP (Q) Package

.0256
BSC

20 MiAX.
annnonanmnn
i -
MIN. o008
157 3.99 1+ -
3.99 — b8
[¢]
06
oottt 028 ;/‘ fe
1 337 (656 Detail A "™ ‘-’
-~ o, .
+‘ ‘+ 015 x 45°
.058 REF [038] -
- .053 [1.35
*‘ 069 r / Detail A \
L . 007 w
) T Ee y %
— [ 016 W > ﬁ
‘ ‘ T\ 050 | 1.27
- 004 [0.101
025 > < 1010 |0.254 223
BSC .008 [0.203
012 5 79
DENOTES DIMENSIONS
X.XX| IN MILLIMETERS
20-Pin TSSOP (L) Package
20
169 [43
177 |45
[ ]
1
-~ % — 004
a ( 008 | 0.20
-ﬁ 047 | T
45 018
1.20 >
SEATING 0 75| 030
PLANE 238

o1
6.7

+‘ ‘+ 002

o007 908 015

.012
0.19
0.30

X.XX| DENOTES CONTROLLING
X.XX| DIMENSIONS IN MILLIMETERS

Orderinglnformation

Ordering Code

Package Type Ordering Range
PI90OLV14L _ .

20-Pin 173-mil TSSOP

PIOOLVT14L
—40°C to 85°C

PI90LV14Q _ .

20-Pin 150-mil QSOP
PI9OLVT14Q

Pericom Semiconductor Corporation

2380Bering Drive ¢« SanJose, CA95131¢1-800-435-2336 ¢ Fax(408)435-1100+« http://www.pericom.com
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