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INS6110 —1: 10 Low-Jitter Clock Buffer

FEATURES

® 10 Single-Ended LVCMOS Outputs (DC~200MHz)

® 3 Clock Inputs

B 2 Differential or Single-Ended Inputs (DC~200MHz)

B | Crystal Input (8~50MHz) or Single-Ended (DC~50MHz)
Additive Phase Noise/Jitter: 50fs RMS(Typ.)@25MHz (12KHz~20MHz)
Output Power Supply: 1.5V, 1.8V, 2.5V or 3.3V

Core Power Supply: 2.5V or 3.3V

Temperature: —40°C~+85C

Package: QFN32 (5.0mm x 5. 0mm x 0. 75mm)

RoHS

APPLICATIONS

High—Speed Clock Distribution
Wireless and Wired Communications

Medical Imaging

Measurement

DESCRIPTION

The INS6110 is a low—jitter clock fan—out buffer. It can distribute to ten LVCMOS
clock outputs from one clock input which is selected from two

differential/single—ended clock inputs and a crystal input.
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Revision History

Version Change Contents Prepared by Revised Date
V1.0 First Version 2021.05.25
1. Change the height from 0.9 20.1mm to 0.75%£0.05mm
V1.1 2. Change the size of thermal pad 2021.10.29
3. Update the table 10.
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1 Description

The INS6110 is a low—jitter clock fan—out buffer. It can distribute to ten LVCMOS
clock outputs from one clock input which is selected from two
differential/single—ended clock inputs and a crystal input.

Based on advanced CMOS technology and process, the INS6110 can output 10 LVCMOS
clocks with low—jitter, low—skew and low propagation—delay. The input clock
frequency range is from DC to 200MHz. The INS6110 could flexibly realize the clock
signal level shifter with a 3.3V/2.5V core power and two flexible
3.3V/2.5V/1.8V/1. 5V output powers.

Such a buffer is good for use in wireless and wired communications, medical
imaging, measurement, etc.

The INS6110 package is QFN32 (5. 0mm x 5. Omm x 0. 75mm) .

2 Block Diagram & Pin Assignment
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Figure 1. Block Diagram
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Figure 2. Pin Assignment
Table 1.Pin Descriptions
Number Name Type Description
1 YO ouT LVCMOS Clock OutputO
2, 6 Vinoa PWR BankA Output Supply
3 Y1 ouT LVCMOS Clock Output 1
4, 9, 15, 16, 21,
GND GND GND
25, 26, 32
5 Y2 ouT LVCMOS Clock Output 2
7 Y3 ouT LVCMOS Clock Output 3
8 Y4 OouT L LVCMOS Clock Output 4
10 Voo PWR Core Power Supply
11 Xy IN Crystal Input
12 Xour ouT Crystal Output
Non—-inverting differential input
13 CLKO IN
clock0
Inverting differential input
14 nCLKO IN
clock0
17 Y5 ouT LVCMOS Clock Output 5
18 Y6 ouT LVCMOS Clock Output 6
19, 23 Vinos PWR BankB Output Supply
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20 Y7 OuT LVCMOS Clock Output 7
22 Y8 OuT LVCMOS Clock Output 8
24 Y9 OouT LVCMOS Clock Output 9

Inverting differential input
27 nCLK1 IN

clockl

Non—inverting differential input
28 CLK1 IN

clockl

Input clock selection 1, pull
29 SEL1 IN

down

Input clock selection 0, pull
30 SELO IN

down

Output enable, pull down

0: disable clock output,
31 OE IN ]

High—Impedance
1: enable clock output
The Exposed thermal Pad. Must be
EPAD

connected with GND.

* IN: Input Signal
OUT: Output Signal
PWR: Power Supply
GND: Ground
EPAD: Exposed thermal PAD

3 Electric Parameter

Table 2. Absolute Maximum Ratings
Stresses beyond those listed under absolute maximum ratings may cause permanent damage
to the device. Exposure to absolute maximum rating conditions for extended periods may

affect product reliability.

Parameter Symbol Rating Unit | Comments
Vi
Power Supply Vopos -0.5~4.6 V
Voo
Input Voltage Vi —0. 5~Vpt0. 5 V
Output Voltage Vour =0. 5~Vopor/Vonos+0. 5 V
Storage Temperature Range Tsre -65~150 C
Maximum Junction Temperature T; 125 C
Thermal Impedance 05, 50 T/W

Table3 Recommended Operating Conditions
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Test Condition: —40°C<T,<<85°C; It is recommended that the chip operates with the

rated electrical range indicated in the table below.

Value
Parameter Symbol Unit Comments
Min. | Typ Max.
3.135 | 3.3 | 3.465
Core Power Supply Voo V
2.375 | 2.5 | 2.625
3.135 | 3.3 | 3.465
o 2.375 | 2.5 | 2.625
Output Supply Voox vV
1.6 1.8 2
1.35 | 1.5 | 1.65
14 mA VDD/ Vipox=3. 3V
Static Device Current T 8 mA | Vio/Vipor=2. 5V
20 mA | Crystal input
9 pF Vinox =3. 3V, For=100MHz
Power dissipation C o 8.5 pF Vinox =2. 5V, For=100MHz
. PD
capacltance per output 8 pF | Ve =1. 8V, For=100MHz
7.5 pF Vooox =1.5V, Fon=100MHz
Operating Temperature Range Ta -40 85 T

* (1) DDOX: DDOA/DDOB

Table 4.Control Signal Characteristics
Test Condition: —40°C<T\<85C, 2.375V<V;<3. 465V,

Unless otherwise noted

1. 35V<VDDOX<VDD, FTWOUTZIOOMHZ;

Value
Parameter Symbol Unit | Comments
Min. Typ. Max.

Control Signals (OE, SELO, SEL1)

Input High Current T 40 uA
Input Low Current T -40 uA
Input High Voltage Vi 0. 7%V V
Input Low Voltage Vi, 0. 3%V, V

Table 5.CLKx/nCLKx® Characteristics
Test Condition: —40C<T,<85°C, 2.375V<V,y<3.465HV,

Unless otherwise noted

1. 35V<VDDOX<VDD, Fm,’oUT:lOOMHZ:

Parameter

Value

Symbol

Min.

Typ.

Max.

Unit

Comments

1.1
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CLKx/nCLKx DC Characteristic

Input High Current T 40 uA Vox=Vm
Input Low Current I =40 uA Vax=0V
Single-Ended Input DC Characteristic (CLKx) ©
Input High Voltage Vi 0. 7%V Vipt0. 3 V
Input Low Voltage Vi -0.3 0. 3%V V
Differential Input DC Characteristic (CLK/nCLK)
Differential Input
. Vip 0.15 1.3 v
Voltage Swing
Input Common-mode @
Vou 0.5 Vin—0. 85 V
Voltage
AC Characteristic (CLK/nCLK)
Input frequency Fuy 0 200 MHz
Input duty cycle Duty Cycle 40 50 60 %

% (2) CLKx/nCLKx: CLKO/nCLKO 1 CLK1/nCLK1

(3) When Differential Input with Single—Ended Interconnect, nCLK must be AC coupled to GND or reference

bias voltage to meet Ve

(4) When input signal’s common-mode voltage is bigger than Vo' s Max., must be AC coupled.

Test Condition: 40 C<T,<<85°C, 2.375V<SVp<3.465V, 1.35V<Vypox<<Vm; Unless otherwise

Table 6. Xuw/Xor Characteristics

noted.
Value Uni
Parameter Symbol Comments
Min. Typ. Max. t
Crystal
Mode of Crystal Fundamental
Frequency Fxn/xour 8 50 MHz
Equivalent Series
) ESR 50 Q
Resistance
Maximum Shunt
. Cxo 7 pF
Capacitance
Drive Level Py 100 uW
XIN/XOUT Characteristics
Chip Capacitance Coxcrre 12 pF
Single-Ended Characteristics(Overdrive Mode)
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Frequency Fxix 50 MHz
XOUT float
Input signal swing Ve 2 V
Single-Ended Characteristics (Bypass Mode)
Frequency Fxi 50 MHz
Input High Voltage Viow 0. 7%V Vint0. 3 V| Xar float
Input Low Voltage Vi -0.3 0. 3%V V

Table 7. LVCMOS Characteristics @

Test Condition: —40°C<T,<<85°C, 2.375V<_V;»y<<3.465V, 1.35V<Vuox<Vm, Fuvor=100MHz,
C.=5pF//50Q; Unless otherwise noted.

Value Uni
Parameter Symbol Comments
Min. Typ. Max. t
Output H]_gh 0. 8% Vppox V Vior=2. 375~3. 465V
V
Voltage " 0. 7%Vppox V Vior=1. 35~2V
* meFZ. 375~3. 465V
Output High ; 0. 2%Vppox v
0oL
Voltage 0. 3%Vpox V=1, 35~2V
15 Q VI)DU‘(ZS. 3V
20 Q meiZ. 5V
Output impedance Ro
25 Q Vinox=1. 8V
30 Q Vinox=1. 5V
Output Frequency Four 0 200 MHz
Duty Cycle Duty Cycle 45 50 55 %
Output Skew | 30 50 ps
Part—to—part skew oo 2 ns
Vip=3. 3V
1.5 1.95 4.0 ns
Vooox=1. 35V~ Vi
Output Delay thelay
V=2. bV
1.8 2.4 4.4 ns
Vooox=1. 35V~ Vi
Vip=3. 3V
250 bs Vovox=1. 8V
Ci=10pF
t V=2. bV
Rise/Fall Time /t“ 275 ps | Voo=2. 5V
o C.=10pF
VDD=3. 3V
315 ps | VDDOX=3. 3V
CL=10pF
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Four=25MH
L Input skew rate =
Additive RMS
. t, 50 fs | 2V/ns
Phase Jitter (RMS)
Ci=5pF
12kHz to20MHz
Output enable or
tIZ\ 2 Cycle
disable time
MUX isolation Isolation 55 dBc | 125MHz

%  (5) LVCMOS AC Parameters are dependent upon output capacitive loading

(6) Parameter is specified by design, not tested in production

4 Function Description

Control Signals

The INS6110 has 3 control signals: SELO, SEL1 and OE.
SELO, SEL1: Clock input selection is controlled using the SELO and SEL1 as shown in

Table 8.
Table 8. Input Selection
SEL1 SELO Input Clock
0 0 CLKO/nCLKO
0 1 CLK1/nCLK1
1 0 Xuv/Xowr or Overdrive Mode
1 1 Bypass Mode

Overdrive Mode: LVCMOS drives Xi with AC couple
Bypass Mode: LVCMOS drives Xw with DC couple
OE: Output Enable. When OE is held high, the output clocks are enabled. When it is

held low, the output clocks are held in a high-impedance state as shown in Table 10.
Input Clock

Differential Input(CLK/nCLK) : The CLK/nCLK accepts LVDS, LVPECL, SSTL, HCSL
differential signals. Signals must meet the characteristics in Table 5. Figures 3 show
interface examples for the CLK/nCLK input with built—in 50Q terminations driven by the
most common driver types
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SETETED
g o)

R1=R2=R3=50 Q
R1=R2=125Q
R3-R4=84Q e =
(a) LVPECL Input (Thevenin Parallel Termination) (b)LVPECL Input ( “Y” Parallel Termination)
\Y
Rl
w v T S—

g mme ) T

g Fime )

— R1=R2=33 Q
= R3=R4=50 Q
R1=100Q =
Voo
R1 R3 Voo
PCB 60 Q
PCB 60 Q Jf;
— R2 R4 -
R1=R2=R3=R4=120 Q
(e) SSTL Input
Figure 3. Differential Input Drives CLK/nCLK
Note
e A differential input signal is recommended over single—ended because it
typically provides higher slew rate and common—mode noise rejection. It
supports wider frequency range and brings better phase noise and jitter
performance;
e When input signal’ s common—mode voltage is bigger than VCM s Max., must be
AC coupled to meet characteristics in Table b;
. For applications not requiring the use of the differential input, both CLK
and CLK can be left floating.
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Single-Ended Input (CLK/nCLK): CLK/nCLK also supports LVCMOS input through couple

circuit to meet characteristics in Table 5.

Refer to Figure 4, RI is impedance matching of driver and is placed near the driver;
When LVCMOS is 3.3V/2.5V, R2/R3(100Q) is terminal impedance matching and is placed near
the CLK pin; Because of half of the single—ended swing of the driver (Vw/2) drives CLK,
nCLK should be externally biased to the midpoint voltage of the attenuated (Vin/2).

R2

PCB 50 Q

u

R1: Impedance Matching R3
R2=R3=100 Q
R4=R5=1K Q
C1=0. 1uF i

Figure 4. LVCMOS Drives CLK/nCLK

Xmw/Xorr: Accept both crystal input and single—ended LVCMOS signals in overdrive and
bypass modes. In overdrive mode, it is necessary to ac—couple the input with a capacitor

(see Figure 5). Otherwise, in bypass mode, there is no requirement for a coupling capacitor.

When SELI is low level, XIN/XOUT could be left floating; When SEL1 is high level, Xn
must not be left floating.

VDD

R2
Cl

R1:Impedance Matching i
Rijmiz: 0~1.5KQ R2=R3=100 Q =
. G = C1//C2 + Copunt C1=0. 1uF
(a)Crystal Drives (b) Overdrive Mode

Figure 5. XLN/XOUT
Output Clock

The INS6110 has two separated banks of clock output (Table 9).
Table 9.Bank of Clock Output

Bank Output Clock
BankA YO, Y1, Y2, Y3, Y4
BankB Y5, Y6, Y7, Y8, Y9

Output impedance is listed in Table 7.
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Table 10.Clock Output States

OE SEL[1] Input Clock Output Clock
H” 0 CLKx=Open nCLKx=Open L
CLKx=H nCLKx=L H
CLKx=L nCLK=H L
1 Xin/Xour Active"”
LY XY X High
Impedance

(7) H: High Level
(8) L: Low Level

(9) X: Do Not Care
(10) Output Clock is depended on Xu/Xou.

Note

Unused outputs should be left floating

Power Supply

The INS6110 separates the core and the output power supplies which allow the output

buffers to operate at the same supply as the core supply or at a lower supply voltage.

Independent supplies could enable lower power consumption and output-level compatibility.
BankA (Y0-Y4) and BankB (Y5-Y9) may also be operated at different Vmwoand Vi voltages.
The core supply (Vm) supports 2.5V and 3.3V, and the output supplies (Voom and Vous)

supports 3.3V, 2.5V, 1.8V, and 1.5V.

Note

Vipor and Vipos must not exceed V.

Don’ t connect Vmor/Vmos to ground.
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b Environment

Table 11. Environment

Attribute Value | Unit Comments

+2500V | V| HBM, refer to ANSI/ESDA/JEDEC JS—001

ESD Level
4+ 1000V v CDM, refer to JEDEC specification JESD22-C101

Moisture Sensitivity | Level 3

RoHS RoHS2. 0

* HBM: Human body model

CDM: Charged—device model
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6 Package Dimensions

Dimensions Min. Typ. Max.
~[asa|C[B] A 4.85 5.00 5.15
B 4.85 5.00 5.15
B4 A -
. . A2 - C 0.70 0.75 0.80
C1 - - 0.05
1
C2 - - 0.20
D 3.30 3.40 3.50
E 3.30 3.40 3.50
? N
T \\ F - 0.50 -
B2 F1 0.30 0.40 0.50
' l 2 F2 0.18 - 0.30
1
INDEX AREA 2 B B 0.15
—C bbb . - 0.10
2 cee - -- 0.08
L o ! SEATING PLANE ddd - - 0.10
Iyece |C 1
c1] — eee - - 0.10
f—— E ——=
——-|— ER2 —-=—1
PIN 11D 1
{OPTIONAL)
UUUUUUL
*32 5\ —&
e -
D2 [} -
L [
D — ] ; 4XTF
2 ]
2 —
ATAIRIATATANAIN
J2ZNF —
J2NF2 e
& ddd & [C A [B 5 oom view
eeeft|C]
Figure 6. Package Outline (QFN32)
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A2
B2
F0gogouoy l
— ] Dimensions (mm)
D | E
o o Al 5.15
D c1 B1 A1 A2 5.15
i B1 4.15
= .
— d B2 4.15
O d
— c1 3.00
AJAIATATATANE. 2 - o
E 0.25
F 0.5
G 0.08
H 0.07
1 0.50
0.30
0.15
Figure 7. SOLDERING FOOTPRINT RECOMMENDED (QFN32)
Note:
1. All linear dimensions are in millimeters.
2. EPAD must be soldered to PCB
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