PRELIMINARY
Integrated |0883905

Cireuit Low SKew, 1:6 CRYSTAL INTERFACE-TO-
yRIEmS, Ahe LVCMOS / LVTTL Fanout Burrer

GENERAL DESCRIPTION FEATURES

. The ICS83905 is a low skew, 1-t0-6 LVCMOS / e 6 LVCMOS/LVTTL outputs
E LVTTL Fanout Buffer and a member of the
E HiPerClockS™ family of High Performance Clock
E Solutions from ICS. The 1CS83905 single ended  ® Output frequency range: 10MHz to 50MHz

clock input accepts LVCMOS or LVTTL input lev- o Crystal input frequency range: 10MHz to 50MHz
els. The low impedance LVCMOS/LVTTL outputs are designed
to drive 50Q series or parallel terminated transmission lines.
The effective fanout can be increased from 6 to 12 by utilizing ¢ 5V tolerant enable inputs
the ability of the outputs to drive two series terminated lines.

o Crystal oscillator interface

e Qutput skew: 10ps (typical)

e Synchronous output enables

The |0883905 iS Characterized at fU” 33V, 25V, and 18V, ° Operating Supp|y modes: Fu” 33V’ 25V and 1 8V,
miXed 33V/25V, 33V/1 8V and 25V/1 8V Output Operating mixed 3_3VCore/2l5V orl.8V Operating Supp|y, and
supply mode. Guaranteed output and part-to-part skew char- mixed 2.5V core/1.8V operating supply

acteristics along with the 1.8V output capabilities makes the
ICS83905 ideal for high performance, single ended applica-
tions that also require a limited output voltage. e | ead-Free package fully RoHS compliant

e Pin compatible to MPC905
Industrial version available upon request

¢ 0°C to 70°C ambient operating temperature
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The Preliminary Information presented herein represents a product in prototyping or pre-production. The noted characteristics are based on initial
product characterization. Integrated Circuit Systems, Incorporated (ICS) reserves the right to change any circuitry or specifications without notice.
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TaBLE 1. PIN DESCRIPTIONS

Name Type Description
XTAL_OUT Output Crystal oscillator interface. XTAL_OUT is the output.
XTAL_IN Input Crystal oscillator interface. XTAL_IN is the input.
ENABLE 1, ENABLE2 Input Output enable. LVCMOS / LVTTL interface levels.
BB%ILKK% E%tﬁl BB%ILE% Output Clock outputs. LVCMOS / LVTTL interface levels.
GND Power Power supply ground.
Voo Power Core supply pin.
Voo Power Output supply pin.
n/c Unused No connect.

TaBLE 2. PIN CHARACTERISTICS

Symbol Parameter Test Conditions Minimum | Typical | Maximum | Units
Cy Input Capacitance 4 pF
o ' Voo = 3.465V 19 pF
C., (F;og:irult);ﬁ)lpatlon Capacitance V,,, = 2.625V 18 oF
Vipo =2V 16 pF
Vo = 3.3V + 5% 5 7 12 Q
Rour Output Impedance Voo = 2.5V + 5% 7 Q
Vo = 1.8V £ 0.2V 10 Q

TasLE 3. Output ENABLE AND CLock EnABLE FuncTioN TABLE

Control Inputs Outputs
ENABLE 1 ENABLE 2 BCLKO0:BCLK4 BCLK5

0 0 LOW LOW

0 1 LOW Toggling

1 0 Toggling LOW

1 1 Toggling Toggling
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ABsoLuTE Maximum RATINGS

Supply Voltage, V,, 4.6V

Inputs, V, -0.5VtoV,,+0.5V
Outputs, V, -0.5V toV,,,+ 0.5V
Package Thermal Impedance, 6,,

16 Lead SOIC package 78.8°C/W (0 mps)
16 Lead TSSOP package 89°C/W (0 Ifpm)

20 Lead VFQFN package 38.5°C/W (0 mps)
Storage Temperature, T, -65°Cto 150°C

NOTE: Stresses beyond those listed under Absolute
Maximum Ratings may cause permanent damage to the
device. These ratings are stress specifications only. Functional
operation of product at these conditions or any conditions be-
yond those listed in the DC Characteristics or AC Character-
istics is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect product reliability.

TasLE 4A. Power SuppLy DC CHARACTERISTICS, V=V = 3.3V+5%, Ta = 0°C 10 70°C

Symbol | Parameter Test Conditions Minimum | Typical | Maximum | Units
Voo Core Supply Voltage 3.135 3.3 3.465 V
Voo Output Supply Voltage 3.135 3.3 3.465 Vv
loo Power Supply Current TBD pA
looo Output Supply Current TBD PA

TasLE 4B. Power SuppLy DC CHARACTERISTICS, V=V = 2.5V+5%, Ta = 0°C T0 70°C

Symbol | Parameter Test Conditions Minimum | Typical | Maximum | Units
Voo Core Supply Voltage 2.375 25 2.625 \
Voo Output Supply Voltage 2.375 2.5 2.625 \Y
Ioo Power Supply Current TBD HA
Iooo Output Supply Current TBD MA

TasLE 4C. Power SuppLy DC CHARACTERISTICS, V=V, = 1.8V+0.2V, Ta = 0°C 10 70°C

Symbol | Parameter Test Conditions Minimum | Typical | Maximum | Units
Voo Core Supply Voltage 1.6 1.8 2.0 \Y
Voo Output Supply Voltage 1.6 1.8 2.0 \Y,
Ioo Power Supply Current TBD HA
Iooo Output Supply Current TBD MA

TasLE 4D. Power SuppLy DC CHARACTERISTICS, V= 3.3V£5%, V= 2.5V+5%, Ta = 0°C 10 70°C

Symbol | Parameter Test Conditions Minimum | Typical | Maximum | Units
Voo Core Supply Voltage 3.135 3.3 3.465 Vv
Voo Output Supply Voltage 2.375 25 2.625 Vv
loo Power Supply Current TBD pA
looo Output Supply Current TBD PA
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TasLE 4E. Power SuppLy DC CHARACTERISTICS, V= 3.3V+5%, V= 1.8V0.2V, Ta = 0°C T0 70°C

Symbol | Parameter Test Conditions Minimum | Typical | Maximum | Units
Voo Core Supply Voltage 3.135 3.3 3.465 \
Voo Output Supply Voltage 1.6 1.8 2.0 \"
Ioo Power Supply Current TBD uA
looo Output Supply Current TBD pA

TasLE 4F. Power SuppLy DC CHARACTERISTICS, V= 2.5V+5%, V= 1.8V+0.2V, Ta = 0°C T0 70°C

Symbol | Parameter Test Conditions Minimum | Typical | Maximum | Units
Voo Core Supply Voltage 2.375 25 2.625 \
Voo Output Supply Voltage 1.6 1.8 2.0 Vv
Ioo Power Supply Current TBD pA
looo Output Supply Current TBD pA

TaBLE 4G. LVCMOS/LVTTL DC CHARACTERISTICS, TA = 0°C T0 70°C

Symbol | Parameter Test Conditions Minimum | Typical | Maximum | Units
Vi, =3.3V 5% 2 V,, +0.3 Vv
Vi, Input High Voltage E“ﬁgtg; Vo =25V £ 5% 1.7 Vi +0.3 \
Vi, =1.8V+0.2V 0.65"V,, V,, + 0.3 Vv
Vi, =3.3V 5% -0.3 1.3 \Y
ENABLET1, _ o i
vV, Input Low Voltage ENABLE2 Vo =25V 5% 0.3 0.7 \
Vi, =1.8V+0.2V -0.3 0.35"V,, \
Voo = 3.3V + 5%; NOTE 1 2.6 Vv
. Vipo = 2.5V = 5%; |, = -1mA 2 Vv
Vo Output High Voltage
Voo = 2.5V + 5%; NOTE 1 1.8 \
Voo = 1.8V £ 0.2V; NOTE 1 V,,-03 \
Voo = 3.3V + 5%; NOTE 1 0.5 \Y
Vo = 2.5V £ 5%; 1, = 1mA 0.4 \
\ Output Low Voltage
Voo = 2.5V + 5%; NOTE 1 0.45 \
Voo = 1.8V + 0.2V, NOTE 1 0.35 \

NOTE 1: Outputs terminated with 50Q to V /2. See Parameter Measurement section, "Load Test Circuit" diagrams.
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TasLe 5A. AC CHARACTERISTICS, V_ =V = 3.3V+5%, Ta = 0°C 10 70°C

Symbol | Parameter Test Conditions | Minimum | Typical [ Maximum | Units

Using External Crystal 10 50 MHz
fiax Qutput Frequency -

Using External Clock Source DC 100 MHz

HIGH (above 2V); NOTE 1 0.5T

LOW (below 0.8V), NOTE 2 0.5T
tow Output Pulse Width T = Periods

HIGH (above 2V); NOTE 1 0.5T

LOW (below 0.8V), NOTE 2 0.5T
toen Output Period T = desired Period TBD
tsk(o) Output Skew; NOTE 3, 5 10 ps
t/t Output Rise/Fall Time 20% to 80% 500 ps
¢ Output Enable Time; | ENABLE 1 TBD ms
e NOTE 4 ENABLE 2 TBD ms
; Output Disable Time; | ENABLE 1 TBD ms
oS NOTE 4 ENABLE 2 TBD ms
Aosc XTAL_IN to XTAL_OUT Oscillator Gain TBD db
Phase [Loop Phase Shift Modulo 360°+ TBD °

All parameters measured at f,,, unless noted otherwise.

NOTE 1: Assuming input duty cycle specs from Recommended Operating Conditons table are met.

NOTE 2: Assuming external crystal or 50% duty cycle external reference is used.

NOTE 3: Defined as skew between outputs at the same supply voltage and with equal load conditions. Measured at V /2.
NOTE 4: These parameters are guaranteed by characterization. Not tested in production.

NOTE 5: This parameter is defined in accordance with JEDEC Standard 65.

TasLe 5B. AC CHARACTERISTICS, V, =V = 2.5V+5%, Ta = 0°C 10 70°C

Symbol | Parameter Test Conditions | Minimum | Typical | Maximum | Units

Using External Crystal 10 50 MHz
fiax Output Frequency -

Using External Clock Source DC 100 MHz
odc Output Duty Cycle 50 %
toen Output Period TBD
tsk(o) Output Skew; NOTE 3, 5 10 ps
t/t Output Rise/Fall Time 20% to 80% 500 ps
L Sgt.?;tfnable Time; | ENABLE 1 TBD ms

ENABLE 2 TBD ms
e Sgt_lr_)ét‘lDisable Time; | ENABLE 1 TBD ms

ENABLE 2 TBD ms
Aosc XTAL_IN to XTAL_OUT Oscillator Gain TBD db
Phase |Loop Phase Shift Modulo 360°+ TBD °

See notes from Table 5A.
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TasLe 5C. AC CHARACTERISTICS, V_ =V = 1.8V+0.2V, Ta = 0°C T0 70°C

Symbol | Parameter Test Conditions | Minimum | Typical | Maximum | Units

Using External Crystal 10 50 MHz
fiax Output Frequency :

Using External Clock Source DC 100 MHz
odc Output Duty Cycle 50 %
toen Output Period TBD
tsk(o) Output Skew; NOTE 3, 5 10 ps
t/t Output Rise/Fall Time 20% to 80% 550 ps
L ggt.{.)étfnable Time; | ENABLE 1 TBD ms

ENABLE 2 TBD ms
e ggt'?étfisable Time; | ENABLE 1 TBD ms

ENABLE 2 TBD ms
Aosc XTAL_IN to XTAL_OUT Oscillator Gain TBD db
Phase |Loop Phase Shift Modulo 360°+ TBD °

See notes from Table 5A.

TasLE 5D. AC CHARACTERISTICS, V= 3.3V+5%, V= 2.5V+5%, Ta = 0°C 10 70°C

Symbol | Parameter Test Conditions | Minimum | Typical | Maximum | Units

Using External Crystal 10 50 MHz
foax Output Frequency :

Using External Clock Source DC 100 MHz
odc Output Duty Cycle 50 %
toen Output Period TBD
tsk(o) Output Skew; NOTE 3, 5 10 ps
t/t Output Rise/Fall Time 20% to 80% 500 ps
¢ Output Enable Time; | ENABLE 1 TBD ms
= NOTE 4 ENABLE 2 TBD ms
; Output Disable Time; | ENABLE 1 TBD ms
o NOTE 4 ENABLE 2 TBD ms
Ao XTAL_IN to XTAL_OUT Oscillator Gain TBD db
Phase [Loop Phase Shift Modulo 360°+ TBD °

See notes from Table 5A.
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TasLe 5E. AC CHARACTERISTICS, V= 3.3V+5%, V= 1.8V+0.2V, Ta = 0°C 10 70°C

Symbol | Parameter Test Conditions | Minimum | Typical | Maximum | Units

Using External Crystal 10 50 MHz
fiax Output Frequency :

Using External Clock Source DC 100 MHz
tow Output Pulse Width 50 %
toen Output Period TBD
tsk(o) Output Skew; NOTE 3, 5 10 ps
t/t Output Rise/Fall Time 20% to 80% 550 ps
¢ Output Enable Time; | ENABLE 1 TBD ms
e NOTE 4 ENABLE 2 TBD ms
; Output Disable Time; | ENABLE 1 TBD ms
o NOTE 4 ENABLE 2 TBD ms
Ao XTAL_IN to XTAL_OUT Oscillator Gain TBD db
Phase |Loop Phase Shift Modulo 360°+ TBD °

See notes from Table 5A.

TasLe 5F. AC CHARACTERISTICS, V| = 2.5V+5%, V= 1.8Vx0.2V, Ta = 0°C 10 70°C

Symbol | Parameter Test Conditions | Minimum | Typical | Maximum | Units

Using External Crystal 10 50 MHz
foax Output Frequency -

Using External Clock Source DC 100 MHz
odc Output Duty Cycle 50 %
toen Output Period TBD
tsk(o) Output Skew; NOTE 3, 5 10 ps
t/t Output Rise/Fall Time 20% to 80% 550 ps
L Sgt_ﬁétfnable Time; ENABLE 1 TBD ms

ENABLE 2 TBD ms
; Output Disable Time; | ENABLE 1 TBD ms
oS NOTE 4 ENABLE 2 TBD ms
Aosc XTAL_IN to XTAL_OUT Oscillator Gain TBD db
Phase [Loop Phase Shift Modulo 360°+ TBD °

See notes from Table 5A.
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PARAMETER MEASUREMENT INFORMATION

1.65V+5% 1.25V+5%

SCOPE

%SOQ

SCOPE

%509

LVCMOS

LVCMOS

-1.25V+5%

-1.165V+5%

3.3V core/3.3V Output Loap AC Test Circuit 2.5V Core/2.5V Ourtput Loap AC Test Circuit

0.9V=0.1V 2.05V+5% 1.25V+5%

<

N SCOPE

VDDO Z =50Q ox
LVCMOS
%509 /GIND %509

-1.25V+5%

SCOPE

VDD’

DDO

LVCMOS

-0.9V 0.1V

3.3V Core/2.5V Output Loap AC Test Circult

1.8V Core/1.8V Output Loap AC Test Circuit

1.6V£0.025% 0.9V+0.1V

2.4x0.9V  0.9V0.1V
v SCOPE ;,K SCOPE
Vooo Z =500 o Vood Z =500 o
LVCMOS LVCMOS
%509 D %509

-0.9V=0.1V

-0.9V=0.1V
3.3V Core/1.8V Output Loap AC Test Circuit 2.5 Core/1.8V Output Loap AC Test Circuit
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APPLICATION INFORMATION

CRrysTtaL INPUT INTERFACE, FUNDAMENTAL

Figure 1A shows an example of ICS83905 crystal interface with  racy ppm. The optimum C1 and C2 values can be adjusted to
parallel resonance crystal using fundamental frequency. The C1,  improve the frequency accuracy for stray capacitance of differ-
C2 and R1 values are suggested for the best frequency accu- entboard layout.

XTAL_IN

X1

I
LI

R1

C2 100
ep |

XTAL_OUT

Ficure 1A. CRysTAL OscILLATOR INTERFACE, (FUNDAMENTAL)

CRrysTAL INPUT INTERFACE, 3> OVERTONE

Figure 1B shows an example of ICS83905 crystal interface with  The optimum C1 and C2 values can be adjusted to improve the
parallel resonance crystal using 3 overtone frequency. The C1,  frequency accuracy for stray capacitance of different board lay-
C2 values are suggested for the best frequency accuracy ppm. out. The C3 and L1 can be calculated from the given equation.

1
F_ fund =————
i XALIN 27 L1*C3
10p
xt =3
1 + XTAL_OUT
c2 c3
16p
/Lm
Ficure 1B. CRysTAL OsciLLATOR INTERFACE (3" OVERTONE)
83905AM http://www.icst.com/products/hiperclocks.html REV. A JANUARY 20, 2005
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RELIABILITY INFORMATION

TaBLE 6A. GJAvs. AR FLow TaBLE For 16 Leap SOIC

8,, by Velocity (Meters per Second)

0 1 2
Multi-Layer PCB, JEDEC Standard Test Boards 78.8°C/W 71.1°C/W 66.2°C/W

TaBLE 6B. 0 AVS- AR FLow TaBLE FOR 16 LEaD TSSOP

6,, by Velocity (Linear Feet per Minute)

0 200 500
Single-Layer PCB, JEDEC Standard Test Boards 137.1°C/W 118.2°C/W 106.8°C/W
Multi-Layer PCB, JEDEC Standard Test Boards 89.0°C/W 81.8°C/W 78.1°C/W

NOTE: Most modern PCB designs use multi-layered boards. The data in the second row pertains to most designs.

TaBLE 6C. GJAvs. AR FLow TaBLE For 20 Leap VFQFN

6,, by Velocity (Meters per Second)

0 1 25
Single-Layer PCB, JEDEC Standard Test Boards 141.7°C/W 126°C/W 116.9°C/W
Multi-Layer PCB, JEDEC Standard Test Boards 38.5°C/W 35°C/W 33.4°C/W

NOTE: Most modern PCB designs use multi-layered boards. The data in the second row pertains to most designs.

TrANSISTOR COUNT
The transistor count for ICS83905 is: 339
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Packace OuUTLINE - M Surrix For 16 LEap SOIC Package OUTLINE - G Surrix For 16 Leap TSSOP

ey
B Ll.

1 [E]

e
1 £

PR A BRRE B "'“g'ﬂ"
O QOOCOOOLOOOTOGO0A
B SRR AR SRR
— .

.

1

TasLE 7A. Packacge Dimensions For 16 Leap SOIC TaBLE 7B. PACKAGE DiMENSIONS For TSSOP

SYMBOL Millimeters SYMBOL Millimeters
MINIMUM MAXIMUM Minimum Maximum
N 16 N 16
A 1.35 1.75 A - 1.20
A1 0.10 0.25 A1 0.05 0.15
B 0.33 0.51 A2 0.80 1.05
C 0.19 0.25 b 0.19 0.30
D 9.80 10.00 c 0.09 0.20
E 3.80 4.00 4.90 5.10
e 1.27 BASIC E 6.40 BASIC
H 5.80 6.20 E1 4.30 4.50
h 0.25 0.50 e 0.65 BASIC
L 0.40 1.27 0.45 0.75
o 0° 8° o 0° 8°
Reference Document: JEDEC Publication 95, MS-012 aaa - 0.10

Reference Document: JEDEC Publication 95, MO-153
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PackaGge OUTLINE - K SurFix For 20 Leap VFQFN

) (Ref.)
Seating Plane _.,(ND-UX Np & Ng
A1 (Ref.) Even
Index Area
L

N ,; HIeAs § &IN (Typ)
= | | UO[Uy If No & N
z Anvil 4 el 1| _are Even
/ // Singulation ? 5 | T

7 o v L S (Ne-1)x@
or E2 — E
Ez/ —d * (Ref.)
. Sawn HL:D_ ‘K *
Top View . . N &
Singulation \ _f—b
NN
(Ret > [ \—Thermal
«—D —> —> A [— NaN > D}é . Base
Odd
[4— D2 —p

C

TaBLE 7C. Package Dimensions For 20 Leap VFQFN

JEDEC VARIATION
ALL DIMENSIONS IN MILLIMETERS
SYMBOL MINIMUM MAXIMUM

N 20

A 0.80 1.0
A1l 0 0.05
A3 0.25 Reference

b 0.18 0.30
e 0.50 BASIC

N, 5

N, 5

D 4.0

D2 0.75 2.80
E 4.0

E2 0.75 2.80

L 0.35 0.75

Reference Document: JEDEC Publication 95, MO-220
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TaBLE 8. ORDERING INFORMATION

Part/Order Number Marking Package Shipping Packaging | Temperature
ICS83905AM 83905AM 16 Lead SOIC tube 0°C to 70°C
ICS83905AMT 83905AM 16 Lead SOIC 2500 tape & reel 0°C to 70°C
ICS83905AMLF 83905AML 16 Lead "Lead-Free" SOIC tube 0°C to 70°C
ICS83905AMLFT 83905AML 16 Lead "Lead-Free" SOIC 2500 tape & reel 0°C to 70°C
ICS83905AG TBD 16 Lead TSSOP tube 0°C to 70°C
ICS83905AGT TBD 16 Lead TSSOP 2500 tape & reel 0°C to 70°C
ICS83905AK 83905A 20 Lead VFQFN tube 0°C to 70°C
ICS83905AKT 83905A 20 Lead VFQFN 2500 tape & reel 0°C to 70°C

The aforementioned trademark, HiPerClockS™ is a trademark of Integrated Circuit Systems, Inc. or its subsidiaries in the United States and/or other countries.

While the information presented herein has been checked for both accuracy and reliability, Integrated Circuit Systems, Incorporated (ICS) assumes no responsibility for either its use
or for infringement of any patents or other rights of third parties, which would result from its use. No other circuits, patents, or licenses are implied. This product is intended for use
in normal commercial and industrial applications. Any other applications such as those requiring high reliability or other extraordinary environmental requirements are not
recommended without additional processing by ICS. ICS reserves the right to change any circuitry or specifications without notice. ICS does not authorize or warrant any ICS product
for use in life support devices or critical medical instruments.
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