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 ICS9248-131

Block Diagram

Pentium is a trademark of Intel Corporation
I2C is a trademark of Philips Corporation

9248-131 Rev B 7/17/00

Pin Configuration

48-Pin SSOP
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VDDF
*REF0/CPU2.5_3.3#

GND
X1
X2

VDDPCI
*PCICLK_F/FS1

*PCICLK0/FS2
GND

PCICLK1
PCICLK2
PCICLK3
PCICLK4

VDDA
BUFFERIN

GND
*CPU_STOP#/SDRAM11
*PCI_STOP#/SDRAM10

VDDSDR
*AGP_STOP#/SDRAM9

*PD#/SDRAM8
GND

SDATA
SCLK

VDDAGP
AGP0
AGP1
GND
CPUCLK0
CPUCLK1
VDDL
CPUCLK2

SDRAM0
SDRAM1
VDDSDR
SDRAM2
SDRAM3
GND
SDRAM4
SDRAM5
VDDSDR
SDRAM6
SDRAM7
GND
48MHz/FS0*
AGP_F/MODE*

SDRAM12
GND
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Frequency Generator & Integrated Buffers for Celeron & PII/III™

CPU2.5_3.3#

PLL2

PLL1
Spread

Spectrum

48MHz

CPUCLK (2:0)

PCICLK (4:0)

AGP (1:0)
2

5

3

AGP_F

PCICLK_F

X1
X2

XTAL
OSC

CPU
DIVDER

PCI
DIVDER

AGP
DIVDER

Stop

Stop

Stop

SDATA
SCLK

FS (2:0)

PD#

PCI_STOP#

CPU_STOP#

SDRAM_STOP#

AGP-STOP#

MODE

Control

Logic

Config.

Reg.

REF

BUFFERIN SDRAM (12:0)
13

1 1 1 100 33.33 66.67

1 1 0 95.25 31.75 63.50

1 0 1 83.3 33.30 66.60

1 0 0 97 32.33 64.66

0 1 1 91.5 30.50 61.00

0 1 0 96.22 32.07 64.15

0 0 1 66.67 33.33 66.67

0 0 0 60 30.00 60.00

PCI      
(MHz)

FS2 FS1 FS0
CPU, SDRAM 

(MHz)
AGP      

(MHz)

Functionality
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ICS reserves the right to make changes in the device data identified in
this publication without further notice. ICS advises its customers to
obtain the latest version of all device data to verify that any
information being relied upon by the customer is current and accurate.
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Pin Descriptions
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REBMUNNIP EMANNIP EPYT NOITPIRCSED
,91,41,6,1

84,63,03
DDV RWP V3.3lanimon,ylppusrewoP

2
0FER TUO .kcolcecnereferzhM813.41

#3.3_5.2UPC 2,1 NI
V3.3=WOL,UPCV5.2=hgiH.V5.2roV3.3siLDDVrehtehwsetacidnI

UPC 1 tupnidehctaL. 2

,72,22,61,9,3
54,93,33

DNG RWP dnuorG

4 1X NI
kcabdeefdna)Fp33(pacdaollanretnisah,tupnilatsyrC

2Xmorfrotsiser

5 2X TUO
.zHM813.41yllanimon,tuptuolatsyrC

)Fp33(pacdaollanretnisaH

7
F_KLCICP TUO

wekssn4-1htiwsKLCUPChtiwsuonorhcnyS.tuptuokcolcICPgninnureerF
#POTS_ICPybdetceffatonsisihT)ylraeUPC(

1SF 2,1 NI
ehtsnimretedsnipSFrehtohtiwgnolA.tupnIdehctaL.niptcelesycneuqerF

.seicneuwerfPGA&ICP,MARDS,UPC

8 0KLCICP TUO )ylraeUPC(wekssn4-1htiwsKLCUPCsuonuorhcnyS.stuptuokcolcICP
2SF 2,1 NI tupnIdehctaL.niptcelesycneuqerF

01,11,21,31 )1:4(KLCICP TUO )ylraeUPC(wekssn4-1htiwsKLCUPCsuonuorhcnyS.stuptuokcolcICP
51 NIREFFUB NI .sreffubMARDSrofniptupnI

71 #POTS_UPC 1 NI
,level0cigoltaskcolcKLCUPCstlaH

)0=EDOM,edoMeliboMni(woltupninehw
11MARDS TUO tuptuokcolcMARDS

81
#POTS_ICP 1 NI

woltupninehw,level0cigoltaskcolcKLCICPstlaH
)0=EDOM,edomelibomnI(

01MARDS TUO tuptuokcolcMARDS
,23,13,92,82,04

83,73,53,43
)0:7,21(MARDS TUO .stuptuokcolcMARDS

02 #POTS_PGA NI
woltupninehwlevel"0"cigoltaskcolcPGAstlahtupnisuonorhcnysasihT

0PGAtceffatonseoD)0=EDOM,edoMeliboMni(
9MARDS TUO tuptuokcolcMARDS

12
#DP NI

lanretni&latsyrc,OCVehtspotStupninwoDrewoPsuonorehcnysasihT
)0=EDOM,edoMeliboMnI(.woL,evitcanehwskcolc

8MARDS TUO tuptuokcolcMARDS
32 ATADS O/I IrofnipataD 2 tnarelotV5yrtiucricC
42 KLCS NI IfonipkcolC 2 tnarelotV5yrtiucricC

52
F_PGA TUO #POTS_PGAybdetceffatoN,tuptuotroPcihparGdecnavdA

EDOM 2,1 NI
.edoMeliboM=0,edoMpotkseD=1,niptcelesnoitcnuf12&02,81,71niP

.tupnIdehctaL

62
zHM84 TUO .gnimitBSUrofkcolctuptuozHM84

0SF 2,1 NI
ehtsnimretedsnipSFrehtohtiwgnolA.tupnIdehctaL.niptcelesycneuqerF

.seicneuwerfPGA&ICP,MARDS,UPC

44,34,14 )0:2(KLCUPC TUO woL=#POTS_UPCfiwoL.LDDVybderewop,stuptuokcolcUPC

24 LDDV RWP lanimonV3.3roV5.2rehtie,UPCrofylppuS
74,64 )0:1(PGA TUO stuptuotroPcihparGdecnavdA
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5.2_#3.3UPC
leveltupnI

)ataDdehctaL(

rofdetceleSreffuB
:tanoitarepo

1 DDVV5.2
0 DDVV3.3

CPU 3.3#_2.5V Buffer selector for CPUCLK drivers.

Power Management Functionality

Mode Pin - Power Management Input Control
52niP,EDOM
)tupnIdehctaL( 71niP 81niP 02niP 12niP

0 #POTS_UPC
)TUPNI(

#POTS_ICP
)TUPNI(

#POTS_PGA
)TUPNI(

#DP
)TUPNI(

1 11MARDS
)TUPTUO(

01MARDS
)TUPTUO(

9MARDS
)TUPTUO(

8MARDS
)TUPTUO(

#POTS_PGA #POTS_UPC #POTS_ICP
,PGA
KLCUPC
stuptuO

KLCICP
)0:4(

,F_KLCICP
zHM84,FER

MARDSdna

latsyrC
CSO OCV PGA

)0:1(

1 0 1 woLdeppotS gninnuR gninnuR gninnuR gninnuR gninnuR

1 1 1 gninnuR gninnuR gninnuR gninnuR gninnuR gninnuR

1 1 0 gninnuR woLdeppotS gninnuR gninnuR gninnuR gninnuR

0 1 1 gninnuR gninnuR gninnuR gninnuR gninnuR woLdeppotS

General Description
A!������� !"#�#�6����������		��	��B����8����������!�6!��
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Serial Configuration Command Bitmap
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0�����
)�� ������D�����������
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tiB #niP DWP noitpircseD
7tiB - 1 )devreseR(
6tiB - X #2SF
5tiB - X #1SF
4tiB 04 1 )tcanI/tcA(21MARDS
3tiB - 1 )devreseR(
2tiB 14 1 )tcanI/tcA(2KLCUPC
1tiB 34 1 )tcanI/tcA(1KLCUPC
0tiB 44 1 )tcanI/tcA(0KLCUPC

tiB #niP DWP noitpircseD
7tiB - X #3.3_5.2UPC
6tiB 7 1 )tcanI/tcA(F_KLCICP
5tiB - X #0SF
4tiB 31 1 )tcanI/tcA(4KLCICP
3tiB 21 1 )tcanI/tcA(3KLCICP
2tiB 11 1 )tcanI/tcA(2KLCICP
1tiB 01 1 )tcanI/tcA(1KLCICP
0tiB 8 1 )tcanI/tcA(0KLCICP

$�������*���	���-�.��
���-����������
'#�(���
/��,�%�(����
/��)

Bit PWD
Bit7 Bit2

0,0
0,1
1,0
1,1

Bit6 Bit5 Bit4 CPU Clock PCI AGP
111 100 33.33 66.67
110 95.25 31.75 63.50
101 83.3 33.30 66.60
100 97 32.33 64.66
011 91.5 30.50 61.00
010 96.22 32.07 64.15
001 66.67 33.33 66.67
000 60 30.00 60.00

Bit 1

Bit 0
1 - Tristate all outputs

0 - Frequency is selected by hardware select, Latched inputs
1 - Frequency is selected by Bit 6:4 (above)

0 to -0.5 Down Spread Spectrum Modulation
+/- 0.375% Center Spread Spectrum Modulation

0

0

0 - Normal
1 - Spread Spectrum Enabled
0 - Running

Description

Note1   
001

Bit 3

Bit 6:4

Bit 7,2 0,0

Spread Spectrum Method
+/- 0.25% Center Spread Spectrum Modulation
+/- 0.15% Center Spread Spectrum Modulation

0
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tiB #niP DWP noitpircseD
7tiB 82 1 )tcanI/tcA(7MARDS
6tiB 92 1 )tcanI/tcA(6MARDS
5tiB 13 1 )tcanI/tcA(5MARDS
4tiB 23 1 )tcanI/tcA(4MARDS
3tiB 43 1 )tcanI/tcA(3MARDS
2tiB 53 1 )tcanI/tcA(2MARDS
1tiB 73 1 )tcanI/tcA(1MARDS
0tiB 83 1 )tcanI/tcA(0MARDS

$���� �����	2��	���-�.��
���-����������
'#�(���
/��,�%�(����
/��)

$����1��*���
3��
���	���-�.��
���-����������
'#�(���
/��,�%�(����
/��)

0�����
)��������D�����������
��������!�	���?E��������������	��

������5���!��6�

0�����
)��������D�����������
��������!�	���?E��������������	��
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tiB #niP DWP noitpircseD
7tiB 52 1 )evitcanI/evitcA(F_PGA
6tiB - 1 )devreseR(
5tiB - 1 )devreseR(
4tiB - 1 )devreseR(

3tiB 71 1 )tcanI/tcA(11MARDS
)ylnOedoMpotkseD(

2tiB 81 1 )tcanI/tcA(01MARDS
)ylnOedoMpotkseD(

1tiB 02 1 )tcanI/tcA(9MARDS
0tiB 12 1 )tcanI/tcA(8MARDS

tiB #niP DWP noitpircseD
7tiB - 1 )devreseR(
6tiB - 1 )devreseR(
5tiB - 1 )devreseR(
4tiB 74 1 )tcanI/tcA(0PGA
3tiB - 1 )devreseR(
2tiB - X EDOM
1tiB 64 1 )tcanI/tcA(1PGA
0tiB 2 1 )tcanI/tcA(0FER

$����4���
����
���������������*����/��
�������������������������&���������

0�����
)��C ���0���������D���� �����6������#�������. ���������������

�
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tiB #niP DWP noitpircseD
7tiB - 1 )devreseR(
6tiB - 1 )devreseR(
5tiB - 1 )devreseR(
4tiB - 1 )devreseR(
3tiB - 1 )devreseR(
2tiB - 1 )devreseR(
1tiB - 1 )devreseR(
0tiB - 1 )devreseR(
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Absolute Maximum Ratings
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Electrical Characteristics - Input/Supply/Common Output Parameters
TA = 0 - 70º C; Supply Voltage VDD = 3.3 V +/-5%, VDDL=2.5V +/- 5% (unless otherwise stated)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

CL = 0 pF; Select @ 66.8 MHz 8 15
CL = 0 pF; Select @ 100 MHz 15 20

TCPU-PCI1 Vt=1.5 V; f=66 / 100 Mhz; CPU leads 1 2 4 ns
TAGP-PCI1 Vt = 1.5V; AGP Leads ( Vdd+/-5% 25C) 300 550 ps

Operating Supply Current IDDL2.5 mA

Skew1

Electrical Characteristics - Input/Supply/Common Output Parameters
TA = 0 - 70º C; Supply Voltage VDD =VDDL= 3.3 V +/-5% (unless otherwise stated)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Input High Voltage VIH 2 VDD+0.3 V
Input Low Voltage VIL VSS-0.3 0.8 V
Input High Current IIH VIN = VDD 5 uA
Input Low Current IIL1 VIN = 0 V; Inputs with no pull-up resistors -5 uA
Input Low Current IIL2 VIN = 0 V; Inputs with pull-up resistors -200 uA

CL = 0 pF; Select @ 66 MHz 105 160 mA
CL = 0 pF; Select @ 100 MHz 140 160 mA

Input frequency Fi VDD = 3.3 V 12 14.318 16 MHz

CIN Logic Inputs 5 pF
CINX X1 & X2 pins 27 45 pF

Transition Time1 Ttrans To 1st crossing of target Freq 2 ms

Settling Time1 Ts From 1st corssing to 1% target Freq 2 ms
Clk Stabilization1 TSTAB From VDD = 3.3 V to 1% target Freq. 2 ms

TCPU-PCI Vt=1.5 V; f=66 / 100 Mhz; CPU leads 1 2 4 ns
TAGP-PCI Vt = 1.5V; AGP Leads ( Vdd+/-5% 25C) 300 550 ps

1Guaranteed by design, not 100% tested in production.

Operating Supply Current

Input Capacitance1

IDD3.3OP

Skew1
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Electrical Characteristics - CPU
TA = 0 - 70C; VDD=VDDL=3.3V +/- 5%; CL = 20 pF (unless otherwise specified)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Output Impedance RDSP2B
1 VO=VDD*(0.5) 13.5 30 45 Ω

Output Impedance RDSN2B
1 VO=VDD*(0.5) 13.5 32 45 Ω

Output High Voltage VOH2A IOH = -28 mA 2.5 V
Output Low Voltage VOL2A IOL = 27 mA 0.4 V

Output High Current IOH2A VOH = 2.0 V -23 mA

Output Low Current IOL2A VOL = 0.8 V 33 mA

Rise Time1
tr2A

1 VOL = 0.4 V, VOH = 2.4 V 1.1 2 ns

Fall Time1
tf2A

1 VOH = 2.4 V, VOL = 0.4 V 1.6 2 ns

Duty Cycle1 dt2A
1 VT = 1.5 V 50 52 55 %

Skew window1
tsk2A

1 VT = 1.5 V 130 250 ps

Jitter, Cycle-to-cycle1 tjcyc-cyc2A1
VT = 1.5 V 130 250 ps

1Guaranteed by design, not 100% tested in production.
1Edge displacement of a period relative to a 10-clock-cycle rolling average period.

Electrical Characteristics - CPU
TA = 0 - 70C; VDD=3.3V, VDDL=2.5V, both +/- 5%; CL = 20 pF (unless otherwise specified)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Output Impedance RDSP2B
1 VO=VDD*(0.5) 13.5 30 45 Ω

Output Impedance RDSN2B
1 VO=VDD*(0.5) 13.5 32 45 Ω

Output High Voltage VOH2B IOH = -8 mA 2 V
Output Low Voltage VOL2B IOL = 12 mA 0.4 V

Output High Current IOH2B VOH = 1.7 V -16 mA

Output Low Current IOL2B VOL = 0.7 V 19 mA

Rise Time1
tr2B

1 VOL = 0.4 V, VOH = 2.0 V 1 1.8 ns

Fall Time1
tf2B

1 VOH = 2.0 V, VOL = 0.4 V 1.3 1.8 ns

Duty Cycle1 dt2B
1 VT = 1.25 V 45 50 55 %

Skew window1 tsk2B
1 VT = 1.25 V 130 250 ps

Jitter, Cycle-to-cycle1 tjcyc-cyc2A1
VT = 1.5 V 130 250 ps

1Guaranteed by design, not 100% tested in production.
1Edge displacement of a period relative to a 10-clock-cycle rolling average period.
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Electrical Characteristics - PCI
TA = 0 - 70C; VDD = VDDL = 3.3V +/-5%; CL = 30 pF (unless otherwise specified)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Output Impedance RDSP2B
1 VO=VDD*(0.5) 12 24 55 Ω

Output Impedance RDSN2B
1 VO=VDD*(0.5) 12 23 55 Ω

Output High Voltage VOH1 IOH = -28 mA 2.4 V
Output Low Voltage VOL1 IOL = 23 mA 0.4 V

Output High Current IOH1 VOH = 2.0 V -40 mA
Output Low Current IOL1 VOL = 0.8 V 41 mA

Rise Time1
tr1 VOL = 0.4 V, VOH = 2.4 V 1.7 2.3 ns

Fall Time1
tf1 VOH = 2.4 V, VOL = 0.4 V 1.5 2.0 ns

Duty Cycle1 dt1 VT = 1.5 V 45 50 55 %

Skew window1
tsk1 VT = 1.5 V 305 500 ps

Jitter, Cyc-to-Cyc tjcyc-cyc1 VT = 1.5 V 100 500 ps
1Guaranteed by design, not 100% tested in production.

Electrical Characteristics - SDRAM
TA = 0 - 70C; VDD=VDDL=3.3V +/-5%; CL = 30 pF (unless otherwise specified)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Output Impedance RDSP2B
1 VO=VDD*(0.5) 12 24.19 55 Ω

Output Impedance RDSN2B
1 VO=VDD*(0.5) 12 23.08 55 Ω

Output High Voltage VOH1 IOH = -28 mA 2.4 V
Output Low Voltage VOL1 IOL = 23 mA 0.4 V

Output High Current IOH1 VOH = 2.0 V -40 mA
Output Low Current IOL1 VOL = 0.8 V 41 mA

SD (0:1,3:12) Rise Time1
tr1 VOL = 0.4 V, VOH = 2.4 V 1.4 2 ns

SD(0:1,3:12) Fall Time1
tf1 VOH = 2.4 V, VOL = 0.4 V 1.5 2 ns

 SD(0:1,3:12)  Duty Cycle1 dt1 VT = 1.5 V 50 54 58 %

SD 2 Rise Time1
tr1 VOL = 0.4 V, VOH = 2.4 V 1.8 2.4 ns

SD 2 Fall Time1
tf1 VOH = 2.4 V, VOL = 0.4 V 1.9 2.4 ns

 SD 2 Duty Cycle1 dt1 VT = 1.5 V 50 54 58 %

Propagation Delay Tprop VT = 1.5 V 4 6 ns

Skew window1
tsk1 VT = 1.5 V 350 500 ps

1Guaranteed by design, not 100% tested in production.
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Electrical Characteristics - AGP
TA = 0 - 70C; VDD=VDDL=3.3V +/-5%; CL = 30 pF (unless otherwise specified)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Output Impedance RDSP2B
1 VO=VDD*(0.5) 12 24.19 55 Ω

Output Impedance RDSN2B
1 VO=VDD*(0.5) 12 23.08 55 Ω

Output High Voltage VOH1 IOH = -28 mA 2.4 V
Output Low Voltage VOL1 IOL = 23 mA 0.4 V

Output High Current IOH1 VOH = 2.0 V -40 mA
Output Low Current IOL1 VOL = 0.8 V 41 mA

 Rise Time1
tr1 VOL = 0.4 V, VOH = 2.4 V 1.3 2 ns

Fall Time1
tf1 VOH = 2.4 V, VOL = 0.4 V 1.4 2 ns

   Duty Cycle1 dt1 VT = 1.5 V 45 48 55 %

Skew window1 tsk1 VT = 1.5 V 100 250 ps

Jitter Cyc-Cyc, AGP(1:2) tjcyc-cyc1 VT = 1.5 V 120 250 ps

Jitter Cyc-Cyc, AGP_F tjcyc-cyc1 VT = 1.5 V 500 850 ps
1Guaranteed by design, not 100% tested in production.

Electrical Characteristics - REF, 48MHz
TA = 0 - 70C; VDD = VDDL = 3.3V +/-5%; CL = 10 - 20 pF (unless otherwise specified)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Output Impedance RDSP2B
1 VO=VDD*(0.5) 20 47 60 Ω

Output Impedance RDSN2B
1 VO=VDD*(0.5) 20 44 60 Ω

Output High Voltage VOH5 IOH = -16 Ma 2.4 V
Output Low Voltage VOL5 IOL = 9 mA 0.4 V

Output High Current IOH5 VOH = 2.0 V -22 mA
Output Low Current IOL5 VOL = 0.8 V 16 mA

Rise Time1
tr5

1 VOL = 0.4 V, VOH = 2.4 V 2.3 4.0 ns

Fall Time1
tf5

1 VOH = 2.4 V, VOL = 0.4 V 2.3 4.0 ns

Duty Cycle1 dt5
1 VT = 1.5 V 45 50 55 %

REF Jitter, Cyl-to-Cyl tj1s5
1 VT = 1.5 V 0.7 1 ns

1Guaranteed by design, not 100% tested in production.
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Fig. 1

Shared Pin Operation -
Input/Output Pins
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General I2C serial interface information
A!������������������!�����������������������	����� �5��!���#�
��6������6�
4�������������������(����������#.����������#�
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How to Write:
" #�����		���;!���<�������������������
" #�����		���;!���<��������!��5�������������/�

����

" �#.��	��B�5�		���������	
�
" #�����		���;!���<������������� �������������
" �#.��	��B�5�		���������	
�
" #�����		���;!���<������������� �� ��������
" �#.��	��B�5�		���������	
�
" #�����		���;!���<��������������6�������� ���;C ����<

�!���6!�� ���&
" �#.��	��B�5�		���������	
�����!�� �������������
���

" #�����		���;!���<���������.��
����

How to Read:
" #�����		���;!���<�5�		����������������
" #�����		���;!���<��������!���������������/�

����

" �#.��	��B�5�		���������	
�
" �#.��	��B�5�		�������!������������
" #�����		���;!���<���B��5	��6��
" �#.��	��B�������������� �����������������
��������
" #�����		���;!���<�5�		�����������B��5	��6�����!�� ��
" #�����		���;!���<�5�		�����������
����

������

Controller (Host) ICS (Slave/Receiver)
Start Bit
Address

D3(H)

ACK
Byte Count

ACK
Byte 0

ACK
Byte 1

ACK
Byte 2

ACK
Byte 3

ACK
Byte 4

ACK
Byte 5

ACK
Stop Bit

How to Read:
Controller (Host) ICS (Slave/Receiver)

Start Bit
Address

D2(H)

ACK
Dummy Command Code

ACK
Dummy Byte Count

ACK
Byte 0

ACK
Byte 1

ACK
Byte 2

ACK
Byte 3

ACK
Byte 4

ACK
Byte 5

ACK
Stop Bit

How to Write:
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AGP_STOP# Timing Diagram
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CPU_STOP#  Timing Diagram
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PCI_STOP# Timing Diagram
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PD# Timing Diagram
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PRODUCT PREVIEW documents contain information on new
products in the sampling or preproduction phase of development.
Characteristic data and other specifications are subject to change
without notice.

Ordering Information
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ICS  XXXX  y F  -  PPP - T

MIN MAX MIN MAX

A 2.413 2.794 .095 .110

A1 0.203 0.406 .008 .016

b 0.203 0.343 .008 .0135

c 0.127 0.254 .005 .010

D

E 10.033 10.668 .395 .420

E1 7.391 7.595 .291 .299

e 0.635  BASIC 0.025  BASIC

h 0.381 0.635 .015 .025

L 0.508 1.016 .020 .040

N

α 0° 8° 0° 8°

VARIATIONS

MIN MAX MIN MAX

28 9.398 9.652 .370 .380

34 11.303 11.557 .445 .455

48 15.748 16.002 .620 .630

56 18.288 18.542 .720 .730

64 20.828 21.082 .820 .830
JEDEC MO-118

DOC#  10- 0034

6/1/00

R EV B

SYMBOL

SEE VARIATIONS

SEE VARIATIONS

In Millimeters
COMMON DIMENSIONS

In Inches
COMMON DIMENSIONS

SEE VARIATIONS

N
D mm. D (inch)

SEE VARIATIONS


