PRELIMINARY

DIFFERENTIAL-TO-LVCMOS FANOUT BUFFER W/

DIVIDER AND GLITCHLESS SWITCH

GENERAL DESCRIPTION

. The ICS870S208 is a low skew, 8 output LVCMOS /
E LVTTL Fanout Buffer with selectable divider and a
E member of the HiPerClockS™ family of High
E Performance Clock Solutions from IDT. The

ICS870S208 has 2 selectable inputs that accept a
variety of differential input types. The device provides the cap-
ability to suppress any glitch at the outputs of the device during
an input clock switch to enhance clock redundancy in fault tole-
rant applications. The low impedance LVCMOS outputs are
designed to drive 50Q2 series or parallel terminated transmission
lines. The effective fanout can be increased from 8 to 16 by utilizing
the ability of the outputs to drive two series terminated lines. The
divide select inputs, DIV_SELA and DIV_SELB, control the output
frequency of each bank. The output banks can be independently
selected for +1 or +2 operation. The output enable pins assigned
to each output, support enabling and disabling of each output
individually.

The ICS870S208 is characterized at full 3.3V and 2.5V, and mixed
3.3V/2.5V output operating supply modes. Guaranteed output and
part-to-part skew characteristics make the ICS870S208 ideal for
high performance, single ended applications.
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FEATURES

Eight LVCMOS/LVTTL outputs (2 banks of 4 outputs)
Each output has individual synchronous output enable

Two selectable differential CLKx/nCLKx clock inputs

Dual differential input pairs can accept the following differen-
tial input levels: LVPECL, LVDS, LVHSTL, SSTL, HCSL

Maximum output frequency: 250MHz
Independent bank control for +1 or +2 operation
Glitchless output behavior during input switch
Output skew: 50ps (typical) @ 3.3V

Bank skew: 30ps (typical) @ 3.3V

Supply modes:
Core/Output
3.3V/3.3V
2.5V/2.5V
3.3V/2.5V

0°C to 70°C ambient operating temperature

Available in both standard (RoHS 5) and lead-free (RoHS 6)
packages
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32-Lead VFQFN
5mm x 5mm x 0.925mm
package body

K Package
Top View

The Preliminary Information presented herein represents a product in pre-production. The noted characteristics are based on initial product characterization
and/or qualification. Integrated Device Technology, Incorporated (IDT) reserves the right to change any circuitry or specifications without notice.
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PRELIMINARY

FuNTIONAL DESCRIPTION

Two VaLip CLocks

The 1CS87S0208 has a glitch free input mux that is controlled
by the CLK_SEL pin. It is designed to switch between 2 input
clocks whether running or not. In the case where both clocks

low after one cycle of the output clock (nominally). The outputs
then stay low for one cycle of the new input clock (nominally)
and then begin to follow the new input clock. This is shown in

are running, when CLK_SEL changes, the output clocks go Figure 1A.
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Ficure 1A. CLK_SEL TimiNng DiIAGRAM

When DIV_SEL changes, the part waits for the output to
complete the cycle of the selected divider then changes
seamlessly to the new divider.
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Ficure 1B. DIV_SELXx Timing DIAGRAM

When an Output Enable pin is pulled low, the part waits for the
output to complete its period, then transitions to a Hi-Z state.
When Output Enable is asserted, the output transitions from the

Hi-Z to a low state to ensure a clean rising edge of the first output
clock.
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Ficure 1C. OEx TiminG DiAGRAM
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Bab INnpuT CLOCK

An internal timer monitors the state of both input clocks. If a
clock is stopped (stuck high or low for over approximately
200ns), its internal input bad flag is set and the part will perform
as depicted in the following diagrams. If the clock is restored,
the internal input bad detector waits for 4 full clock periods
before clearing the input bad flag and returning to normal
operation.

If the selected input clock goes bad (stuck high or low for over
approximately 200ns), an internal input bad flag is set. When the
input bad flag is set, the output goes low until the next valid clock
event. If the selected clock is restored, the input bad detector
waits 4 full clock periods before clearing the flag and returning to
normal operation. If CLK_SEL is changed to select a valid input
clock, the output will stay low for one full peiod of the new input
clock, then return to normal operation.

CLKO J_I_l

et J L1 L LI |

CLK_SEL |

Output _| |_| |

|- Input Bad
! Detect, 200ns

Ficure 1D. CLK_SEL witH Bap INpuT TiMING DIAGRAM

If the selected input clock goes bad (stuck high or low for over
approximately 200ns), an internal input bad flag is set. When the
input bad flag is set, the output goes low until the next valid clock

CLK J_l_l
CLK+2 _| |

event. If DIV_SEL is changed, the output will transition from the
low state following the selected divide when a valid input clock is
restored.

DIV_SEL |

Input Bad » :
Detect, 200ns .

Ficure 1E. DIV_SELXx witH Bap INPuT TiMING DIAGRAM

If the input bad flag has been set (The input has been stuck

high or low for over approximately 200ns), and OEx is pulled

low, the output will immediately go to a HighZ state. If the clock
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is restored while the OEx is low, the output will transition from
the HighZ to a low state to ensure a clean rising edge of the
first output clock when the Oex is pulled high again.
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—
Detect, 200ns

Ficure 1F. OEx witH BaD INPUT TiMING DIAGRAM
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SwitcH DuriNG AN INPuT BAD DETECT

If a CLK_SEL, DIV_SEL, or OE event happens after a clock go low after the input bad flag is set and follow the second
has stopped , but before the input bad flag has been set (during period of the new clock input. Although no glitches will occur,
the ~200ns detect period) the SELECT change will not take due to the unknown state of the failing clock, a transition may
effect until the internal bad flag has been set. The output will take up to 1us to execute.
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et J L L L L O O [0 1 11
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! Detect, 200ns

FIGUREl 1G. CLK_SEL witH Bap INpUT TiMING DIAGRAM

TasLE 1. PN DESCRIPTIONS

Number Name Type Description
1 DIV_SELB | Input | Pulldown | Controls frequency division for Bank B outputs. LVCMOS / LVTTL interface levels.
2 CLKO Input Pulldown | Non-inverting differential clock input.
3 nCLKO Input Pullup | Inverting differential clock input. V /2 default when left floating.
4 \'/ Power Positive supply pin.
5 CLK_SEL Input Pulldown S\}ﬁg:] i%?/?lt ;nerl)gct:'tzv QEEOH InGC|)_|LKSOe li(re](:)tjts? %_l\(/gl\zggﬁL\I?'lE)#It_sinterface levels.
6 CLK1 Input | Pulldown | Non-inverting differential clock input.
7 nCLK1 Input Pullup | Inverting differential clock input. V_ /2 default when left floating.
8 DIV_SELA | Input | Pulldown | Controls frequency division for Bank A outputs. LVCMOS / LVTTL interface levels.
9, 16, 25, 32 GND Power Supply ground.

13% 1311’ QQQ“% QQAA12 Output Bank A outputs. LVCMOS / LVTTL interface levels.

12, 29 Voooa Power Output Bank A supply pins.

13, 28 Vioos Power Output Bank B supply pins.

14,15, QBO, QB1, Output Bank B outputs. LVCMOS / LVTTL interface levels.

26, 27 QB3, QB2

Output enable for QA0 output. Active HIGH. If OE pin is LOW, outputs will drive

17 OE_AO | Input | Pullup | 55" yCMOS / LVTTL interface levels. See Table 3.

5| omar [ puup |Gt crae o AL oupu e i OF g s LOW, oupus vl v
o | ome | mow | puup | Supsena o2 oupu Aeive GH. 1 OF onis LOW ciul il
0| omas | o | punp | QUL o oRS et At HIGH 1 O o s LOW. it il e
2t | OEso | mow | punp | SuUpenae o ouput Acive iGH. 1 OF o' LOW it il e
2| omen | mow | rup [P sraer 31 et At HGH 1 O o OV, ot il v
5 | ome | mow | puup | QUptLane o oB2 et A HIH 1 OF o s LOW. it il e
o4 OE_B3 Input Pullup Output enable for QB3 output. Active HIGH. If OE pin is LOW, outputs will drive

Hi-Z. LVCMOS / LVTTL interface levels. See Table 3.
NOTE: Pullup and Pulldown refer to internal input resistors. See Table 2, Pin Characteristics, for typical values.

IDT™/ICS™ LVCMOS FANOUT BUFFER W/DIVIDER 4 1CS870S208BK REV.A NOVEMBER 9, 2007

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/4576203/ICS870S208BK.html

ICS870S208

DIFFERENTIAL-TO-LVCMOS FANOUT BUFFER W/DIVIDER AND GLITCHLESS SWITCH PRELIMINARY

TaBLE 2. PIN CHARACTERISTICS

Symbol | Parameter Test Conditions Minimum | Typical | Maximum | Units
C, Input Capacitance 4 pF
Rouloe Input Pullup Resistor 51 kQ
Rouiioown | INPUt Pulldown Resistor 51 kQ

Power Dissipation Voo Vooon Vopos = 3-465V 11 pF
Cep Capacitance Voo Vooon Vopos = 2-625V TBD pF

er output

(per output) V,,=3.465, V., Vioos = 2.625V TBD pF

Rour Output Impedance 15 Q

TasLE 3. OE FuncTioN TABLE

Inputs Outputs
OEx QAXx, QBx
0 Hi-Z
1 Active
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ABsoLuTE Maximum RATINGS

Supply Voltage, V,, 4.6V NOTE: Stresses beyond those listed under Absolute
Inputs, 05V 1toV, +0.5V Ma>.(|mum Ratlr?gs may cause pfa.rmgnent damagg to the
device. These ratings are stress specifications only. Functional op-
Outputs, V, -0.5V toV,,,+ 0.5V eration of product at these conditions or any conditions beyond
Package Thermal Impedance, 6, 49.5°C/W (0 mps) .thos.e listed in the DC Characterlstlcl:s or AC 'Characte.r'lstlcs is not
implied. Exposure to absolute maximum rating conditions for ex-
Storage Temperature, Tg, -65°C to 150°C tended periods may affect product reliability.

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

DDOA DDOB
Symbol Parameter Test Conditions Minimum | Typical | Maximum | Units
Voo Positive Supply Voltage 3.135 3.3 3.465 \Y
Voooa Vooos | Output Supply Voltage 3.135 3.3 3.465 \Y
Ioo Power Supply Current 60 mA
Iooon looos Output Supply Current No Load 0 mA

TasLe 4B. Power SuppLy DC CHARACTERISTICS, V, =V, =V .= 2.5V+5%, Ta = 0°C 10 70°C

DDOA DDOB
Symbol Parameter Test Conditions Minimum | Typical | Maximum | Units
Voo Positive Supply Voltage 2.375 25 2.625 \
Vooon Vooos | Output Supply Voltage 2.375 25 2.625 \
loo Power Supply Current 60 mA
looon looos | Output Supply Current No Load 0 mA

TasLE 4C. Power SuppLy DC CHARACTERISTICS, V= 3.3V+5%, V V__ __=25V+5%, Ta = 0°C 10 70°C

ppoA = ¥ ppoB

Symbol Parameter Test Conditions Minimum | Typical | Maximum | Units
Voo Positive Supply Voltage 3.135 3.3 3.465 \Y
Voooa Vooos | Output Supply Voltage 2.375 25 2.625 \
Ioo Power Supply Current 60 mA
loon 1ooos Output Supply Current No Load 0 mA
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TaBLE 4D. LVCMOS DC CHARACTERISTICS, Ta = 0°C 10 70°C

Symbol | Parameter Test Conditions Minimum | Typical | Maximum | Units
, V., =3.3V 5% 2 V,+03 | V
Vi, Input High Voltage v V = 59 v Vv
oo = 2.5V £ 5% 1.7 oo+ 03
Vi, =3.3V+5% -0.3 0.8 \Y
vV, Input Low Voltage v 25V + 5%
oo = 2.5V £5% -0.3 0.7 Y
CLK_SEL, Vyp = 3.3V £ 5% 150 WA
DIV_SELA,
| Input DIV_SELB Vo = 2.5V £ 5% 150 pA
IH i
High Current OE_A0:OE_A3, V,, =33V £5% 5 HA
OE_BO0:OE_B3 V., =25V +5% 5 WA
CLK_SEL, V,, =3.3V 5% -5 HA
DIV_SELA,
| Input DIV_SELB Vo =25V + 5% -5 pA
- Low Current | y- 0.0E A3, V,, =33V 5% -150 WA
OE_B0:OE_B3 Vo = 2.5V £ 5% -150 HA
. Vooon s = 3-8V + 5%; NOTE 1 2.6 v
Vo Output High Voltage v : V = 5%: NOTE Y
ooon & = 2.5V + 5%; NOTE 1 1.8
Vooon 5 = 3.3V + 5%; NOTE 1 0.5 v
\ Output Low Voltage V. —o o
oooa g = 2-5V * 5%; NOTE 1 0.5 \Y

NOTE 1: Outputs terminated with 50Q to V

DDOA, B

/2. See Parameter Measurement section, "Load Test Circuit" diagrams.

TasLE 4E. DiFrerenTIAL DC CHARACTERISTICS, V| = 3.3V+5% OR 2.5V+5%, Ta = -40°C T0 85°C

Symbol | Parameter Test Conditions Minimum | Typical | Maximum | Units
nCLKO, Vi = Vpp = 3.465V,
5 HA
nCLK1 V=V, =2.625V
Iy Input High Current
CLKO Vi = Vpp = 3.465V,
’ 150 A
CLK1 V=V, =2.625V g
V., =0V, V_, =3.465Y,
nCLKO, N DD -150 uA
nCLK1 vV, =0V, V,, =2625V
I Input Low Current
CLKO V=0V, V,, =3.465V,
’ -5 A
CLK1 V=0V, V,, =2625V
Voo Peak-to-Peak Input Voltage 0.15 1.3
Common Mode Input Voltage;
Vour NOTE 1, 2 GND + 0.5 Vi, - 0.85
NOTE 1: For single ended applications, the maximum input voltage for CLKx, nCLKx is V, + 0.3V.

NOTE 2: Common mode voltage is defined as V..
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TasLe 5A. AC CHARACTERISTICS, V=V ., =V .5 = 3.3V£5%, Ta = 0°C 10 70°C
Symbol | Parameter Test Conditions Minimum | Typical | Maximum | Units
fiax Output Frequency 250 MHz
top Propagation Delay; NOTE 1 3 ns

Bank Skew: | QA[0:31/nQA[0:3] 30 ps
tsk(b) ’

NOTE 2,6 | QB[0:3)/nQB[0:3] 50 ps
tsk(o) Output Skew; NOTE 3, 6 50 ps
tsk(pp) | Part-to-Part Skew; NOTE 4, 6 TBD ps
t /. Output Rise/Fall Time 20% to 80% 350 ps
odc Output Duty Cycle 50 %
toy Output Enable Time; NOTE 5 10 ns
tos Output Disable Time; NOTE 5 10 ns

NOTE 1: Measured from the differential input crossing point to V., 4
NOTE 2: Defined as skew within a bank with equal load conditions.
NOTE 3: Defined as skew between outputs at the same supply voltage and with equal load conditions.
Measured at V., /2.

NOTE 4: Defined as skew between outputs on different devices operating a the same supply voltages and with
equal load conditions. Using the same type of input on each device, the output is measured at V., /2.
NOTE 5: These parameters are guaranteed by characterization. Not tested in production.

NOTE 6: This parameter is defined in accordance with JEDEC Standard 65.

/2 of the output.

TasLe 5B. AC CHARACTERISTICS, V=V . =V 55 = 2.5V£5%, Ta = 0°C 10 70°C
Symbol | Parameter Test Conditions Minimum | Typical | Maximum | Units
fuax Output Frequency 250 MHz
tp Propagation Delay; NOTE 1 3.2 ns

Bank Skew: | QA[0:31/nQA[0:3] 35 ps
tsk(b) ’

NOTE 2,6 | QB[0:3)/nQB[0:3] 50 ps
tsk(o) Output Skew; NOTE 3, 6 50 ps
tsk(pp) | Part-to-Part Skew; NOTE 4, 6 TBD ps
t /1 Output Rise/Fall Time 20% to 80% 360 ps
odc Output Duty Cycle 50 %
tey Output Enable Time; NOTE 5 10 ns
ths Output Disable Time; NOTE 5 10 ns

NOTE 1: Measured from the differential input crossing point to V., /2 of the output.

NOTE 2: Defined as skew within a bank with equal load conditions.

NOTE 3: Defined as skew between outputs at the same supply voltage and with equal load conditions.
Measured at V., /2.

NOTE 4: Defined as skew between outputs on different devices operating a the same supply voltages and with
equal load conditions. Using the same type of input on each device, the output is measured at V., /2.
NOTE 5: These parameters are guaranteed by characterization. Not tested in production.

NOTE 6: This parameter is defined in accordance with JEDEC Standard 65.
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TasLe 5C. AC CHARACTERISTICS, V| = 3.3V+5%, V ., = V05 = 2.5V£5%, Ta = 0°C 70 70°C
Symbol | Parameter Test Conditions Minimum | Typical | Maximum | Units
fiuax Output Frequency 250 MHz
top Propagation Delay; NOTE 1 3.3 ns

Bank Skew: | QA[0:3[/nQA[0:3] 35 ps
tsk(b) ’

NOTE 2,6 | QB[0:3)/nQBJ[0:3] 55 ps
tsk(o) Output Skew; NOTE 3, 6 60 ps
tsk(pp) | Part-to-Part Skew; NOTE 4, 6 TBD ps
t /. Output Rise/Fall Time 20% to 80% 360 ps
odc Output Duty Cycle 50 %
toy Output Enable Time; NOTE 5 10 ns
tos Output Disable Time; NOTE 5 10 ns

NOTE 1: Measured from the differential input crossing point to V., /2 of the output.

NOTE 2: Defined as skew within a bank with equal load conditions.

NOTE 3: Defined as skew between outputs at the same supply voltage and with equal load conditions.
Measured at V., /2.

NOTE 4: Defined as skew between outputs on different devices operating a the same supply voltages and with
equal load conditions. Using the same type of input on each device, the output is measured at V,,, /2.
NOTE 5: These parameters are guaranteed by characterization. Not tested in production.

NOTE 6: This parameter is defined in accordance with JEDEC Standard 65.
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PARAMETER MIEEASUREMENT INFORMATION

1.65V+5%

SCOPE

%SOQ

-1.65V+5%

3.3V CoRre/3.3V Output Loab AC Test CircuiT

1.25V+5%

SCOPE

%SOQ

-1.25V+5%

2.5V Core/2.5V Output Loab AC Test CircuiT

2.05V+5%
1.25V+5%

SCOPE

-1.25V+5%

3.3V Core/2.5V Output Loap AC Test Circuit

nCLKO,
nCLK1

A _ X
- VPP - — Cross Points — — — VCMR _
y |

CLKO,
CLK1

DirrereNTIAL INPUT LEVEL

QAO: QA3,
QB0:QB3

PropPaGaTiON DELAY

QX0:QX0 2

VD DOX

QX0:QX0

|

> <
tsk(b)

Bank Skew (where X denotes outputs in the same bank)
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M e N A N S
Qx ! 2 Qx | 2

I I
I I
PART 2 ! !
Q—/] 2 Qy—— T2
—>» < tsk(pp) —>» <€ tsk(o)
PART-TO-PART SKEW OuTPUT SKEW

80% —

: QA0:QA3, _/

Lo\ QB0:QB3

I 20%

|

tr -
tPW
odc = x 100%
tPEF%IOD

Ourtput Rise/FaLL TIME Output DutYy CycLe/PuLse WipTH/PERIOD
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APPLICATION INFORMATION

WIRING THE DIFFERENTIAL INPUT TO AcCCEPT SINGLE ENDED LEVELS

Figure 2 shows how the differential input can be wired to accept
single ended levels. The reference voltage V_REF =V /2 is
generated by the bias resistors R1, R2 and C1. This bias circuit
should be located as close as possible to the input pin. The ratio

of R1 and R2 might need to be adjusted to position the V_REF in
the center of the input voltage swing. For example, if the input
clock swing is only 2.5V and V_ = 3.3V, V_REF should be 1.25V
and R2/R1 = 0.609.

Vbp
R1
1K
Single Ended Clock Input
CLKx
V_REF
nCLKx
c1t [
0.1u — 7~ R2
1K

Ficure 2. SINGLE ENDED SiGNAL DRivING DIFFERENTIAL INPUT

RecommenpaTions FOR UNUSED INPUT AND OuTtpuT PiNs

INPUTS:

CLK/nCLK InpuTs

For applications not requiring the use of the differential input,
both CLK and nCLK can be left floating. Though not required, but
for additional protection, a 1kQ resistor can be tied from CLK to
ground.

LVCMOS ControL Pins

All control pins have internal pull-ups or pull-downs; additional
resistance is not required but can be added for additional
protection. A 1kQ resistor can be used.

IDT™/ICS™ LVCMOS FANOUT BUFFER W/DIVIDER

OurTpPuTS:

LVCMOS OurtruTs
All unused LVCMOS output can be left floating. There should be
no trace attached.
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DiFrerenTIAL CLock INPUT INTERFACE

The CLK /nCLK accepts LVDS, LVPECL, LVHSTL, SSTL, HCSL
and other differential signals. Both V., and V_, must meet the
V.. and V. input requirements. Figures 3A to 3F show interface
examples for the HiPerClockS CLK/nCLK input driven by the
most common driver types. The input interfaces suggested here
are examples only. Please consult with the vendor of the driver

component to confirm the driver termination requirements. For
example in Figure 3A, the input termination applies for IDT
HiPerClockS open emitter LVHSTL drivers. If you are using an
LVHSTL driver from another vendor, use their termination
recommendation.

1.8V

Zo = 50 Ohm

CLK

CLk Z0 =50 Ohm

NCLE HiPerClocks
LVPECL Input

NCLKA” HiPerClocks
LVHSTL Input = R1 R2

50 50 =
= ICcS R1 R2 .
HiPerClockS 50 50 =
LVHSTL Driver
R3

= 50

Ficure 3B. HIPERCLockS CLK/nCLK InPuT
Driven By A 3.3V LVPECL Driver

Ficure 3A. HIPERCLockS CLK/nCLK InpPuT
Driven BY AN IDT OpPen EMITTER
HIPErRCLockS LVHSTL DRiver

3V 3.3V Z0 =50 Ohm

125 125 .
Zo =50 Ohm LVDS_Driver CLR

CLK
R1

Zo = 50 Ohm 100

% j } NCLKHiperClocks
LVPECL Input

= R1 R2 |
84 84 =

nCLK Receiver

Ficure 3D. HIPERCLockS CLK/nCLK InpPuT
Driven BY A 3.3V LVDS DRiver

Ficure 3C. HIPERCLockS CLK/nCLK InpPuT
Driven BY A 3.3V LVPECL Driver

2.5V 33V 2.5V
3.3V
25v R3 R4
Z0 = 50Q 120 120
Zo = 60Q
CLK
LK
Z0 = 60Q
o nCLK [ nCLK
HiPerClock HiPerClockS
a erClockS SSTL
Input
50 — R1 R2
= 120 120 s

——  *Optional — R3 and R4 can be 0Q —

Ficure 3E. HIPERCLockS CLK/nCLK InpPuT
Driven BY A 3.3V HCSL Driver

IDT™/ICS™ LVCMOS FANOUT BUFFER W/DIVIDER

Ficure 3F. HIPERCLockS CLK/nCLK InpuT
DRIVEN BY A 2.5V SSTL DRIVER
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VFQFN EPAD THermAL ReLEASE PATH

In order to maximize both the removal of heat from the package
and the electrical performance, a land pattern must be
incorporated on the Printed Circuit Board (PCB) within the footprint
of the package corresponding to the exposed metal pad or
exposed heat slug on the package, as shown in Figure 4. The
solderable area on the PCB, as defined by the solder mask, should
be at least the same size/shape as the exposed pad/slug area on
the package to maximize the thermal/electrical performance.
Sufficient clearance should be designed on the PCB between the
outer edges of the land pattern and the inner edges of pad pattern
for the leads to avoid any shorts.

While the land pattern on the PCB provides a means of heat
transfer and electrical grounding from the package to the board
through a solder joint, thermal vias are necessary to effectively
conduct from the surface of the PCB to the ground plane(s). The
land pattern must be connected to ground through these vias.
The vias act as “heat pipes”. The number of vias (i.e. “heat pipes”)

are application specific and dependent upon the package power
dissipation as well as electrical conductivity requirements. Thus,
thermal and electrical analysis and/or testing are recommended
to determine the minimum number needed. Maximum thermal
and electrical performance is achieved when an array of vias is
incorporated in the land pattern. It is recommended to use as
many vias connected to ground as possible. It is also
recommended that the via diameter should be 12 to 13mils (0.30
to 0.33mm) with 10z copper via barrel plating. This is desirable to
avoid any solder wicking inside the via during the soldering process
which may result in voids in solder between the exposed pad/
slug and the thermal land. Precautions should be taken to
eliminate any solder voids between the exposed heat slug and
the land pattern. Note: These recommendations are to be used
as a guideline only. For further information, refer to the Application
Note on the Surface Mount Assembly of Amkor's Thermally/
Electrically Enhance Leadfame Base Package, Amkor Technology.

SOLDER SOLDER
PIN EXPOSED HEAT SLUG PIN
[ \ ]
I I \ X ﬂ(\/ A |
\ 77| 7 VA \
PIN PAD GROUND PLANE \ / / LAND PATTERN PIN PAD

THERMAL VIA

(GROUND PAD)

Ficure 4. P.C.AssemBLY FOR ExPosep Pab THERMAL RELEASE PATH —SIDE VIEW (DRAWING NOT TO SCALE)
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RELIABILITY INFORMATION

TABLE 6. E)JAvs. AR FLow TaBLE For A 32 Leap VFQFN

8, vs. Air Flow (Meters per Second)

0 1 2.5
Multi-Layer PCB, JEDEC Standard Test Boards 49.5°C/W 43.3°C/W 38.8°C/W
TrANsISTOR COUNT
The transistor count for ICS870S208 is: 2788
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Package OUTLINE - K Surrix For 32 LEap VFQFN
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Top View . . N &
Singulation \ _f—b
NN
(Fet > [ \—Thermal
e——D}—> —>| Ale— NN +D2.- Base
Odd
[ 4— D2 —

C
-

this device. The pin count and pinout are shown on the front page.

NOTE: The following package mechanical drawing is a generic
The package dimensions are in Table 8 below.

drawing that applies to any pin count VFQFN package. This draw-
ing is not intended to convey the actual pin count or pin layout of

TaBLE 7. PAckAGE DIMENSIONS

JEDEC VARIATION
ALL DIMENSIONS IN MILLIMETERS
SYMBOL Minimum Maximum
N 32
A 0.80 1.0
A1l 0 0.05
A3 0.25 Reference
b 0.18 0.30
e 0.50 BASIC
N, 8
N, 8
D, E 5.0
D2, E2 3.0 3.3
L 0.30 0.50

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

Part/Order Number Marking Package Shipping Packaging | Temperature
ICS870S208BK ICS870S208B 32 Lead VFQFN tray 0°C to 70°C
ICS870S208BKT ICS870S208B 32 Lead VFQFN 2500 tape & reel 0°C to 70°C
ICS870S208BKLF ICS70S208BL 32 Lead "Lead-Free" VFQFN tray 0°C to 70°C
ICS870S208BKLFT ICS70S208BL 32 Lead "Lead-Free" VFQFN 2500 tape & reel 0°C to 70°C

NOTE: Parts that are ordered with an "LF" suffix to the part number are the Pb-Free configuration and are RoHS compliant.

While the information presented herein has been checked for both accuracy and reliability, Integrated Device Technology, Incorporated (IDT) 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
applications. Any other applications such as those requiring extended temperature ranges, high reliability or other extraordinary environmental requirements are not recommended without additional
processing by IDT. IDT reserves the right to change any circuitry or specifications without notice. IDT does not authorize or warrant any IDT product for use in life support devices or critical medical
instruments.
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Innovate with IDT and accelerate your future networks. Contact:

For Sales
800-345-7015
408-284-8200
Fax: 408-284-2775

For Tech Support
netcom @idt.com
480-763-2056

€IDT

www.IDT.com

Corporate Headquarters
Integrated Device Technology, Inc.
6024 Silver Creek Valley Road

San Jose, CA 95138

United States

800 345 7015

+408 284 8200 (outside U.S.)

Asia Pacific and Japan
Integrated Device Technology
Singapore (1997) Pte. Ltd.

Reg. No. 199707558G

435 Orchard Road

#20-03 Wisma Atria

Singapore 238877

+65 6 887 5505

Europe

IDT Europe, Limited

321 Kingston Road
Leatherhead, Surrey
KT22 7TU

England

+44 (0) 1372 363 339
Fax: +44 (0) 1372 378851

© 2007 Integrated Device Technology, Inc. All rights reserved. Product specifications subject to change without notice. IDT, the IDT logo, ICS and HiPerClockS are trademarks
of Integrated Device Technology, Inc. Accelerated Thinking is a service mark of Integrated Device Technology, Inc. All other brands, product names and marks are or may be
trademarks or registered trademarks used to identify products or services of their respective owners.
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