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GENERAL DESCRIPTION
The ICS87159 is a high performance 1-to-8 Differential-to-
HCSL/LVCMOS Clock Generator.  The ICS87159 has one
differential input (which can accept LVDS, LVPECL,
LVHSTL, SSTL, HCSL), eight differential HCSL output pairs
and two complementary LVCMOS/LVTTL outputs.  The
eight HCSL output pairs can be configured for divide-by-1, 2,
and 4 or high impedance by use of select pins. The two
complementary LVCMOS/LVTTL outputs can be configured
for divide by 2, divide by 4, high impedance, or driven low for
low power operation.

The primary use of the ICS87159 is in *Intel® E8870
chipsets that use *Intel® Pentium 4 processors. The
ICS87159 converts the differential clock from the main
system clock into HCSL clocks used by *Intel® Pentium 4
processors. However, the ICS87159 is a highly flexible,
general purpose device that operates up to 600MHz and
can be used in any situation where Differential-to-HCSL
translation is required.

FEATURES
• Eight HCSL outputs

• Two LVCMOS outputs

• LVPECL clock input pair

• PCLK, nPCLK supports the following input types:
LVDS, LVPECL, LVHSTL, SSTL, HCSL

• Maximum output frequency:  600MHz

• Output skew:  110ps (maximum)

• Propagation delay:  3.6ns (maximum)

• 3.3V operating supply

• 0°C to 85°C ambient operating temperature

• Industrial temperature information available upon request

• Available in both standard and lead-free RoHS compliant
packages
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ICS87159
1-TO-8 LVPECL-TO-HCSL

÷1, ÷2, ÷4 CLOCK GENERATOR

TABLE 1. PIN DESCRIPTIONS

rebmuN emaN epyT noitpircseD

,73,82,1
35,94,34

H_DNG rewoP .stuptuokcolcTSOHlaitnereffidehtrofdnuorgylppusrewoP

43,72,2
25,64,04

V DD H_ rewoP .stuptuokcolcTSOHlaitnereffidehtrofsnipylppusevitisoP

41,3 DNG rewoP .dnuorgylppusrewoP

45,61,31,4 V DD rewoP .snipylppusevitisoP

5 V DD R_ rewoP .stupnikcolcecnereferLCEPVLrofnipylppusevitisoP

6 KLCP tupnI .tupnikcolcLCEPVLlaitnereffidgnitrevni-noN

7 KLCPn tupnI .tupnikcolcLCEPVLlaitnereffidgnitrevnI

8 R_DNG rewoP .stupniLCEPVLrofdnuorgylppusrewoP

9 V DD M_ rewoP .stuptuokcolcFERMrofnipylppusevitisoP

11,01 FERMn,FERM tuptuO
kcolcyromemaotkcolcecnereferasadedivorpskcolcdedneelgniS

.tuptuokcolcLTTVL/SOMCVL.revird

21 M_DNG rewoP .stuptuokcolcFERMrofdnuorgylppusrewoP

51 V DD L_ rewoP .sniptupnicigolrofnipylppusevitisoP

22,71 L_DNG rewoP .sniptupnicigolrofdnuorgylppusrewoP

81 T_LES tupnI nwodlluP
.stuptuollasetatsirttupnihgihevitcA

.slevelecafretniLTTVL/SOMCVL

91 0_TLUM tupnI nwodlluP
ehtforotcafgniylpitlumehtstcelessnipowtesehtnognittescigolehT

.stuptuoriapTSOHehtroftnerrucecnereferFERI
.slevelecafretniLTTVL/SOMCVL

02 1_TLUM tupnI pulluP
ehtforotcafgniylpitlumehtstcelessnipowtesehtnognittescigolehT

.stuptuoriapTSOHehtroftnerrucecnereferFERI
.slevelecafretniLTTVL/SOMCVL

12 V DD L_ rewoP .sniptupnicigolrofnipylppusevitisoP

,42,32
52

,B_,A_LES
U_

tupnI nwodlluP .slevelecafretniLTTVL/SOMCVL.seicneuqerftuptuoderisedstceleS

62 #NWD_RWP tupnI pulluP
FERMsecroflangisnwod-rewopLTTVLwol-evitcasuonorhcnysA

tuptuoP_TSOHsevirddna,stuptuoN_TSOHsetatsirt,wolstuptuo
.slevelecafretniLTTVL/SOMCVL.FERIx2otstnerruc

03,92
,8N_TSOH

8P_TSOH
tuptuO .slevelecafretniLSCH.sriaptuptuolaitnereffiD

13 V DD I_ rewoP .tupniecnerefertnerrucFERIrofnipylppusevitisoP

23 I_DNG rewoP .tupniecnerefertnerrucFERIrofdnuorgylppusrewoP

33 FERI tupnI
ecnereferasedivorpdnuorgotnipsihtmorfrotsisernoisicerpdexifA

.stuptuokcolcTSOHedom-tnerruclaitnereffidrofdesutnerruc

63,53
7N__TSOH
7P__TSOH

tuptuO .slevelecafretniLSCH.sriaptuptuolaitnereffiD

93,83
,6N_TSOH

6P_TSOH
tuptuO .slevelecafretniLSCH.sriaptuptuolaitnereffiD

24,14
,5N__TSOH

5P__TSOH
tuptuO .slevelecafretniLSCH.sriaptuptuolaitnereffiD

54,44
,4N_TSOH

4P_TSOH
tuptuO .slevelecafretniLSCH.sriaptuptuolaitnereffiD

...egaptxennodeunitnoc
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TABLE 2. PIN CHARACTERISTICS

TABLE 3A. CONTROL INPUT FUNCTION TABLE

lobmyS retemaraP snoitidnoCtseT muminiM lacipyT mumixaM stinU

C NI ecnaticapaCtupnI 4 Fp

R PULLUP rotsiseRpulluPtupnI 15 kΩ
R NWODLLUP rotsiseRnwodlluPtupnI 15 kΩ
R TUO ecnadepmItuptuOSOMCVL 22 Ω

στυπνΙ στυπτυΟ
ΡΩΠ

#ΝΩΔ_ Τ_ Α_ Β_ Υ_ 2Π_Η
2Ν_Η

1Π_Η
1Ν_Η

3Π_Η
3Ν_Η

4Π_Η
4Ν_Η

5Π_Η
5Ν_Η

6Π_Η
6Ν_Η

8Π_Η
8Ν_Η

7Π_Η
7Ν_Η

Π_ΦΕΡΜ
Ν_ΦΕΡΜ

1 0 0 0 0 2÷ 2÷ 2÷ 2÷ 2÷ 2÷ 2÷ 2÷ 4÷

1 0 0 0 1 ZiH 2÷ 2÷ 2÷ 2÷ 2÷ 2÷ ZiH 4÷

1 0 0 1 0 4÷ 2÷ 2÷ 2÷ 2÷ 2÷ 2÷ 4÷ 4÷

1 0 0 1 1 4÷ 4÷ 4÷ 4÷ 4÷ 4÷ 4÷ 4÷ 4÷

1 0 1 0 0 1÷ 1÷ 1÷ 1÷ 1÷ 1÷ 1÷ 1÷ 4÷

1 0 1 0 1 ZiH 1÷ 1÷ 1÷ 1÷ 1÷ 1÷ ZiH 4÷

1 0 1 1 0 2÷ 1÷ 1÷ 1÷ 1÷ 1÷ 1÷ 2÷ 4÷

1 0 1 1 1 2÷ 2÷ 2÷ 2÷ 2÷ 2÷ 2÷ 2÷ 2÷

1 1 X X X ZiH ZiH ZiH ZiH ZiH ZiH ZiH ZiH ZiH

0 X X X X

=1P_H
FERIx2

=2P_H
FERIx2

=3P_H
FERIx2

=4P_H
FERIx2

=5P_H
FERIx2

=6P_H
FERIx2

=5P_H
FERIx2

=1P_H
FERIx2

P_FERM
wol=

=1N_H
ZiH

=2N_H
ZiH

=3N_H
ZiH

4N_H
ZiH=

=5N_H
ZiH

6N_H
ZiH=

5N_H
ZiH=

1N_H
ZiH=

N_FERM
wol=

stupnI tegraTdraoB
ZmreT/ecarT

,RecnerefeR
V=FERI DD / )rR*3(

tnerruCtuptuO V HO 05@ ΩΩΩΩΩ tnemnorivne
0_TLUM 1_TLUM

0 0 05 Ω ,%1574=rR
Am23.2=FERI

FERI*5=HOI 6.0

0 1 05 Ω ,%1574=rR
Am23.2=FERI

FERI*6=HOI 7.0

1 0 05 Ω ,%1574=rR
Am23.2=FERI

FERI*4=HOI 5.0

1 1 05 Ω ,%1574=rR
Am23.2=FERI

FERI*7=HOI 8.0

TABLE 3B. FUNCTION TABLE

rebmuN emaN epyT noitpircseD

84,74
,3N_TSOH

3P_TSOH
tuptuO .slevelecafretniLSCH.sriaptuptuolaitnereffiD

15,05
,2N_TSOH

2P_TSOH
tuptuO .slevelecafretniLSCH.sriaptuptuolaitnereffiD

65,55
,1N_TSOH

1P_TSOH
tuptuO .slevelecafretniLSCH.sriaptuptuolaitnereffiD

:ETON pulluP dna nwodlluP .seulavlacipytrof,scitsiretcarahCniP,2elbaTeeS.srotsisertupnilanretniotrefer
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TABLE 4A. POWER SUPPLY DC CHARACTERISTICS, VDD = 3.3V±5%, TA = 0°C TO 85°C

TABLE 4C. LVPECL DC CHARACTERISTICS, VDD = 3.3V±5%, TA = 0°C TO 85°C

TABLE 4B. LVCMOS/LVTTL DC CHARACTERISTICS, VDD = 3.3V±5%, TA = 0°C TO 85°C

lobmyS retemaraP snoitidnoCtseT muminiM lacipyT mumixaM stinU

V DD egatloVylppuSevitisoP 531.3 3.3 564.3 V

I DD tnerruCylppuSgnitarepO 84 Am

ABSOLUTE MAXIMUM RATINGS

Supply Voltage, VDD  4.6V

Inputs, VI -0.5V to VDD + 0.5 V

Outputs, VO -0.5V  to VDD + 0.5V

Package Thermal Impedance, θJA  58.2°C/W (0 lfpm)

Storage Temperature, TSTG -65°C to 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.

lobmyS retemaraP snoitidnoCtseT muminiM lacipyT mumixaM stinU

V HI egatloVhgiHtupnI 2 V DD 3.0+ Vm

V LI egatloVwoLtupnI 3.0- 8.0 Vm

I HI tnerruChgiHtupnI

#NWD_RWP,1_TLUM V DD V= NI V564.3= 5 Aµ
,B_LES,A_LES
,U_LES,T_LES

0_TLUM
V DD V= NI V564.3= 051 Aµ

I LI tnerruCwoLtupnI

#NWD_RWP,1_TLUM V DD V,V564.3= NI V0= 051- Aµ
,B_LES,A_LES

U_LES,T_LES
0_TLUM

V DD V,V564.3= NI V0= 5- Aµ

V HO 1ETON;egatloVhgiHtuptuO 6.2 V

V LO 1ETON;egatloVwoLtuptuO 5.0 V
.FERMnotuozHM05dnaXX_TSOHnotuozHM001,nizHM002taderusaemsretemarapllA

VroftestsujdatnerruC HO .ylnostuptuoXX_TSOHotreferstnemerusaeM.V7.0=
05htiwdetanimretstuptuO:1ETON Ω Vot DD ,noitceSnoitamrofnItnemerusaeMretmaraPeeS.2/

."tiucriCtseTdaoLtuptuOV3.3"

lobmyS retemaraP snoitidnoCtseT muminiM lacipyT mumixaM stinU

I HI tnerruChgiHtupnI KLCPn,KLCP V DD V= NI V564.3= 5 Aµ

I LI tnerruCwoLtupnI KLCPn,KLCP V DD V,V564.3= NI V0= 5- Aµ

V PP egatloVtupnIkaeP-ot-kaeP 51.0 3.1 V

V RMC 2,1ETON;egatloVtupnIedoMnommoC 5.0+DNG V DD 58.0- V
.FERMnotuozHM05dnaXX_TSOHnotuozHM001,nizHM002taderusaemsretemarapllA

VroftestsujdatnerruC HO .ylnostuptuoXX_TSOHotreferstnemerusaeM.V7.0=
VsadenifedsiegatlovedomnommoC:1ETON HI .

VsiKLCPn,KLCProfegatlovtupnimumixameht,snoitacilppadedneelgnisroF:2ETON DD .V3.0+
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TABLE 5A. HCSL AC CHARACTERISTICS, VDD = 3.3V±5%, TA = 0°C TO 85°C

TABLE 4D. HCSL DC CHARACTERISTICS, VDD = 3.3V±5%, TA = 0°C TO 85°C

lobmyS retemaraP snoitidnoCtseT muminiM lacipyT mumixaM stinU

I HO tnerruCtuptuO 9.21 9.41 Am

V HO egatloVhgiHtuptuO 574=FERR Ω 05=DAOLR, Ω 7.0 V

V LO egatloVwoLtuptuO 574=FERR Ω 05=DAOLR, Ω 30.0 V

I ZO tnerruCegakaeLecnadepmIhgiH 01- 01 Aµ

V XO egatloVrevossorCtuptuO 082 034 V

lobmyS retemaraP snoitidnoCtseT muminiM lacipyT mumixaM stinU

f XAM ycneuqerFtuptuO 006 zHM

t DP 1ETON;yaleDnoitagaporP 0.3 3.3 6.3 sn

t )o(ks 5,4,2ETON;wekStuptuO 56 011 sp

t )pp(ks 5,3ETON;wekStraP-ot-traP 005 sp

t )cc(tij rettiJelcyC-ot-elcyC 051 sp

tR t/ F emiTllaF/esiRtuptuO %08ot%02 521 008 sp

cdo elcyCytuDtuptuO 84 25 %
.FERMnotuozHM05dnaXX_TSOHnotuozHM001,nizHM002taderusaemsretemarapllA

VroftestsujdatnerruC HO .ylnostuptuoXX_TSOHotreferstnemerusaeM.V7.0=
.tniopgnissorctuptuolaitnereffidehtottniopgnissorctupnilaitnereffidehtmorfderusaeM:1ETON

.snoitidnocdaollauqehtiwdnaegatlovylppusemasehttastuptuoneewtebwekssadenifeD:2ETON
.stniopssorclaitnereffidtuptuoehttaderusaeM

lauqehtiwdnasegatlovylppusemasehttagnitareposecivedtnereffidnostuptuoneewtebwekssadenifeD:3ETON
.stniopssorclaitnereffidehttaderusaemerastuptuoeht,ecivedhcaenostupnifoepytemasehtgnisU.snoitidnocdaol

3+tadetaluclaceulavmumixaM:4ETON σ .lacipytmorf
.56dradnatSCEDEJhtiwecnadroccanidenifedsiretemarapsihT:5ETON

lobmyS retemaraP snoitidnoCtseT muminiM lacipyT mumixaM stinU

f XAM ycneuqerFtuptuO 003 zHM

t DP yaleDnoitagaporP VtaderusaeM DD 2/ 58.2 53.3 58.3 sn

t )cc(tij rettiJelcyC-ot-elcyC CL Fp03/Fp01= 051 sp

tR emiTesiRtuptuO
C,V4.2otV4.0 L Fp01= 4.0 sn

C,V4.2otV4.0 L Fp03= 8.1 sn

tF emiTllaFtuptuO
C,V4.2otV4.0 L Fp01= 4.0 sn

C,V4.2otV4.0 L Fp03= 2 sn

cdo elcyCytuDtuptuO CL Fp03/Fp01= 84 25 %
.FERMnotuozHM05dnaXX_TSOHnotuozHM001,nizHM002taderusaemsretemarapllA

VroftestsujdatnerruC HO .ylnostuptuoFERMotreferstnemerusaeM.V7.0=

TABLE 5B. LVCMOS/LVTTL AC CHARACTERISTICS, VDD = 3.3V±5%, TA = 0°C TO 85°C
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PARAMETER MEASUREMENT INFORMATION

SCOPE

QxHCSL

DIFFERENTIAL INPUT LEVEL

3.3V LVCMOS OUTPUT LOAD AC TEST CIRCUIT3.3V HCSL OUTPUT LOAD AC TEST  CIRCUIT

 0V

OUTPUT SKEW

HCSL OUTPUT RISE/FALL TIME LVCMOS OUTPUT RISE/FALL TIME

3.3V±5%

V
CMR

 Cross Points V
PP

 

GND

PCLK

nPCLK

V
DD

tsk(o)

HOST_Nx

Clock 
Outputs

20%

80% 80%

20%

tR tF

VSWING

SCOPE

10pF/30pF
LVCMOS

450Ω

HOST_Px

HOST_Ny

HOST_Py

Clock 
Outputs

0.4V

2.4V 2.4V

0.4V

tR tF

VDD,
V

DD
_X

 GND

 0V

3.3V±5%

V
DD

,
V

DD
_X

 GND
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tPD

PCLK,
MREF

nPCLK,
nMREF

HOST_Px

HOST_Nx

PROPAGATION DELAY

LVCMOS OUTPUT DUTY CYCLE/PULSE WIDTH/PERIODHCSL OUTPUT DUTY CYCLE/PULSE WIDTH/PERIOD

t
PW

   
t
PERIOD

t
PW

t
PERIOD

odc = x 100%

HOST_Px

HOST_Nx

t
PERIOD

t
PW

t
PERIOD

odc =

V
DDO

2

x 100%

t
PW

   
MREF, nMREF
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APPLICATION INFORMATION

Figure 1 shows how the differential input can be wired to accept
single ended levels. The reference voltage V_REF = VDD/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

FIGURE 1.  SINGLE ENDED SIGNAL DRIVING DIFFERENTIAL INPUT

WIRING THE DIFFERENTIAL INPUT TO ACCEPT SINGLE ENDED LEVELS

VDD 

R2 
1K 

V_REF 

C1 
0.1u 

R1 
1K 

Single Ended Clock Input 
PCLK 

 nPCLK 

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 VDD = 3.3V, V_REF should be 1.25V
and R2/R1 = 0.609.

INPUTS:
PCLK/nPCLK INPUT:
For applications not requiring the use of a differential input,
both the PCLK and nPCLK pins can be left floating. Though
not required, but for additional protection, a 1kΩ resistor can
be tied from PCLK 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 1kΩ resistor can be used.

RECOMMENDATIONS FOR UNUSED INPUT AND OUTPUT PINS

OUTPUTS:
LVCMOS OUTPUT:
All unused LVCMOS output can be left floating. We
recommend that there is no trace attached.

HCSL OUTPUT

All unused HCSL outputs can be left floating. We recommend
that there is no trace attached. Both sides of the differential
output pair should either be left floating or terminated.
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LVPECL CLOCK INPUT INTERFACE

The PCLK /nPCLK accepts LVPECL, CML, SSTL and other
differential signals. Both VSWING and VOH must meet the VPP

and VCMR input requirements. Figures 2A to 2E show interface
examples for the PCLK/nPCLK input driven by the most
common driver types. The input interfaces suggested here

are examples only. If the driver is from another vendor, use
their termination recommendation. Please consult with the
vendor of the driver component to confirm the driver
termination requirements.

FIGURE 2A. PCLK/nPCLK INPUT DRIVEN

                   BY A CML DRIVER

FIGURE 2B. PCLK/nPCLK INPUT DRIVEN

                   BY AN SSTL DRIVER

FIGURE 2C. PCLK/nPCLK INPUT DRIVEN

                   BY A 3.3V LVPECL DRIVER

FIGURE 2D. PCLK/nPCLK INPUT DRIVEN

BY A 3.3V LVDS DRIVER

HiPerClockS

PCLK

nPCLK

PCLK/nPCLK

3.3V

R2
50

R1
50

3.3V

Zo = 50 Ohm

CML

3.3V

Zo = 50 Ohm

PCLK/nPCLK

2.5V

Zo = 60 Ohm

SSTL

HiPerClockS

PCLK

nPCLK

R2
120

3.3V

R3
120

Zo = 60 Ohm

R1
120

R4
120

2.5V

Zo = 50 Ohm

Input
HiPerClockS

CLK

nCLK

3.3V

R3
125

R2
84

Zo = 50 Ohm

3.3V

R4
125

LVPECL

R1
84

3.3V

FIGURE 2E. PCLK/nPCLK INPUT DRIVEN

BY A 3.3V LVPECL DRIVER WITH AC COUPLE

3.3V

R5
100 - 200

3.3V
3.3V

HiPerClockS

PCLK

nPCLK

R1
125

PCLK/nPCLK

R2
125

R3
84

C1

C2

Zo = 50 Ohm

R4
84

Zo = 50 Ohm

R6
100 - 200

3.3V LVPECL

C2

R2
1K

R5
100

Zo = 50 Ohm

3.3V

3.3V

C1

R3
1K

LVDS

R4
1K

HiPerClockS

PCLK

nPCLK

R1
1K

Zo = 50 Ohm
3.3V

PCLK/nPCLK
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C1
10uf

C10
0.1uF

R8

28

(U1-34) (U1-40)(U1-4)

Zo = 50

VDD

C7
0.1uF

Zo = 50

(U1-27)

C2
0.1uF

R3

33

VDD

(U1-2)

C5
0.1uF

(U1-46)

Zo = 50

nPCLK

Parallel Termination

(U1-5)

C3
0.01uF

PCLK

C6
0.1uF

C8
0.1uF

Receiver

PCI Express Termination

C4
0.1uF

Receiver

(U1-16)

R4
50

R6

33

Zo = 50

VDD

C13
0.1uF

Zo = 50

C2
0.1uF

Zo = 50

PCI Express Termination
should be as close the
device as possible

IREF
475

C11
0.1uF

(U1-15)

HCSL

+

-

C9
0.1uF

R18
50

(U1-21)

Optional Series Termination

R5
50

HCSL

+

-

(U1-9)
VDD

C1
0.1uF

U1

87159

1
2
3
4
5
6
7
8
9

10

43
44

33

35
36

40
39

37

11
12
13
14
15
16
17
18
19
20
21
22
23
24

34

38

41
42

50
49
48
47
46
45

54
53
52
51

55
56

25
26
27
28

32
31
30
29

GND_H
VDD_H
GND
VDD
VDD_R
PCLK
nPCLK
GND_R
VDD_M
MREF

GND_H
HOST_N4

IREF

HOST_N7
HOST_P7

VDD_H
HOST_P6

GND_H

nMREF
GND_M
VDD
GND
VDD_L
VDD
GND_L
SEL_T
MULT_0
MULT_1
VDD_L
GND_L
SEL_A
SEL_B

VDD_H

HOST_N6

HOST_N5
HOST_P5

HOST_N2
GND_H

HOST_P3
HOST_N3

VDD_H
HOST_P4

VDD
GND_H
VDD_H

HOST_P2

HOST_N1
HOST_P1

SEL_U
PWR_DWN#
VDD_H
GND_H

GND_I
VDD_I

HOST_P8
HOST_N8

(U1-52)

R1
100

(U1-31)

Optional Termination

C3
0.1uF

C14
0.1uF

R2
100

R17
50

(U1-52)

C15
0.1uF

C4
0.001uF

(U1-13)

C12
0.1uF

SCHEMATIC EXAMPLE
Figure 3 shows an example of the ICS87159 LVPECL to
HCSL Clock Generator schematic.

In this example, the ICS87159 is configured as follows:

PWR_DWN# = 1
Mult_[1:0] = 10, Rref = 475Ω, IREF = 2.32mA, IOH = 6*IREF
SEL_[A,B,U] = 000, MREF = PECL ÷ 4, all HOST outputs = PECL ÷  2
SEL_T = 0, Output Enable

FIGURE 3. ICS87159 SCHEMATIC LAYOUT
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Power and Ground
This section provides a layout guide related to power, ground
and placement of bypass capacitors for a high-speed digi-
tal IC. This layout guide is a general recommendation. The
actual board design will depend on the component types
being used, the board density and cost constraints. The
description assumes that the board has clean power and
ground planes. The principle is to minimize the ESR be-
tween the clean power/ground plane and the IC power/
ground pin.

A low ESR bypass capacitor should be used on each power
pin. The value of bypass capacitors ranges from 0.01uF to
0.1uF. The bypass capacitors should be located as close

IC

C

VIAGND Pin

Power
Pin

GND
Pads

POWER
Pads

FIGURE 4. RECOMMENDED LAYOUT OF BYPASS CAPACITOR PLACEMENT

to the power pin as possible. It is preferable to locate the
bypass capacitor on the same side as the IC. Figure 4 shows
suggested capacitor placement. Placing the by-
pass capacitor on the same side as IC allows the capaci-tor
to have direct contact with the IC power pin. This can avoid
any vias between the bypass capacitor and the IC power
pins.

The vias should be place at the Power/Ground pads. There
should be minimum one via per pin. Increase the number of
vias from the Power/Ground pads to Power/Ground planes
can improve the conductivity.
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D2

B) Input  with internal pull down resistor

D2

INPUT_DOWN

D1D1

INPUT_PU

RU
51K

VDD

RD
51K

VDD

A) Input  with internal pull up resistor

LOGIC CONTROL INPUT
The logic input control signals are 3.3V LVCMOS compatible.
The logic control input contains ESD diodes and either pull-up
or pull-down resistor as shown in Figure 5. The data sheet pro-
vides pull-up or pull-down information for each input pin. Leav-
ing the input floating will set the control logic to default setting.

HCSL DRIVER TERMINATION
The HCSL is a differential constant current source driver. The
output current is set by control pins MULT_[1:0] and the value of
resistor Rref.

In the characteristic impedance of 50 Ohm environment, the
match load 50 Ohm resistors R4 and R5 are terminated at the
receiving end of the transmission line. The 33 Ohm series resis-
tor R6 and R7 should be located as close to the driver pins as
possible. For the clock traces that required very low skew should
have equal length.

Other general rules of high-speed digital design also should be
followed. Some check points are listed as follows:

- Avoid sharp angles on the clock trace. Sharp angle turn
causes the characteristic impedance change on the
transmission lines.

- Keep the clock trace on same layer. Whenever possible,
avoid any vias on the middle clock traces. Any via on
middle the trace can affect the trace characteristic
impedance and hence degrade signal quality.

- There should be sufficient space between the clock traces
that have different frequencies to avoid cross talk.

- No other signal trace is routed between the clock trace
pair.

- Transmission line should not be routed across the split
plane on the adjacent layer.

To set logic high, the input pin connected directly to VDD. To set
logic low, the control input connect directly to ground.  For con-
trol signal source from the driver that has different power sup-
ply, a series current resistor of greater than 100 Ohm is required
for random power on sequence.

FIGURE 5.  LOGIC INPUT CONTROLS
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RELIABILITY INFORMATION

TRANSISTOR COUNT

The transistor count for ICS87159 is:  2631

TABLE 6. θJAVS. AIR FLOW TABLE FOR 56 LEAD TSSOP

θθθθθJA by Velocity (Linear Feet per Minute)

0 200 500
Single-Layer PCB, JEDEC Standard Test Boards 80.2°C/W 68.5°C/W 62.5°C/W
Multi-Layer PCB, JEDEC Standard Test Boards 58.2°C/W 52.4°C/W 50°C/W

NOTE:  Most modern PCB designs use multi-layered boards. The data in the second row pertains to most designs.
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PACKAGE OUTLINE -  G SUFFIX FOR 56 LEAD TSSOP

TABLE 7. PACKAGE DIMENSIONS

Reference Document:  JEDEC Publication 95, MO-153

LOBMYS
sretemilliM

muminiM mumixaM

N 65

A -- 02.1

1A 50.0 51.0

2A 08.0 50.1

b 71.0 72.0

c 90.0 02.0

D 09.31 01.41

E CISAB01.8

1E 00.6 02.6

e CISAB05.0

L 54.0 57.0

α °0 °8

aaa -- 01.0
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TABLE 8. ORDERING INFORMATION

While the information presented herein has been checked for both accuracy and reliability, Integrated Device Technology, Inc. (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 and industrial
applications. Any other applications such as those requiring 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.

rebmuNredrO/traP gnikraM egakcaP gnigakcaPgnippihS erutarepmeT

GA95178 GA95178SCI POSSTdaeL65 ebut C°58otC°0
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FLGA95178 FLGA95178SCI POSST"eerF-daeL"dael65 ebut C°58otC°0

TFLGA95178 FLGA95178SCI POSST"eerF-daeL"dael65 leer&epat0001 C°58otC°0
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