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Output Features:
• 2- CPUs @ 2.5V, up to 155MHz.
• 9 - SDRAM @ 3.3V, up to 155MHz including

1 free running
• 8 - PCICLK @ 3.3V
• 1 - IOAPIC @ 2.5V,
• 2 - 3V66MHz @ 3.3V, 2X PCI MHz
• 2 - 48MHz, @ 3.3V fixed.
• 1 - 24/48MHz, @3.3V selectable by I2C
• 1 - REF @v3.3V, 14.318MHz.
Features:
• Up to 157MHz frequency support
• Support FS0-FS3 strapping status bit for I2C read back.
• Support power management: Through Power down

Mode from I2C programming.
• Spread spectrum for EMI control ( ± 0.25% center).
• Uses external 14.318MHz crystal
Skew Specifications:
• CPU – CPU: <175ps
• SDRAM - SDRAM: < 250ps
• 3V66 – 3V66: <175ps
• PCI – PCI: <500ps
• CPU-SDRAM<500ps
• For group skew specifications, please refer to group

timing relationship.

Functionality

Pin Configuration

48-Pin 300mil SSOP
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Frequency Generator & Integrated Buffers for Celeron & PII/III™
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3SF 2SF 1SF 0SF
UPC

)zHM(
MARDS
)zHM(

66V3
)zHM(

KLCICP
)zHM(

CIPAOI
2/KLCICP=1

)zHM(

CIPAOI
KLCICP=0

)zHM(

0 0 0 0 08.66 02.001 08.66 04.33 07.61 04.33
0 0 0 1 00.86 00.201 00.86 00.43 00.71 00.43
0 0 1 0 03.001 03.001 78.66 34.33 27.61 34.33
0 0 1 1 00.301 00.301 76.86 33.43 71.71 33.43
0 1 0 0 37.331 03.001 78.66 34.33 27.61 34.33
0 1 0 1 00.541 57.801 05.27 52.63 31.81 52.63
0 1 1 0 37.331 03.001 78.66 34.33 27.61 34.33
0 1 1 1 33.731 00.301 76.86 33.43 71.71 33.43
1 0 0 0 00.041 00.501 00.07 00.53 05.71 00.53
1 0 0 1 00.041 00.041 33.39 76.64 33.32 76.64
1 0 1 0 00.811 00.811 76.87 33.93 76.91 33.93
1 0 1 1 00.421 00.421 76.28 33.14 76.02 33.14
1 1 0 0 07.331 07.331 31.98 75.44 82.22 75.44
1 1 0 1 00.731 00.731 33.19 76.54 38.22 76.54
1 1 1 0 00.051 05.211 00.57 05.73 57.81 05.73
1 1 1 1 05.27 57.801 05.27 52.63 31.81 52.63

Preliminary Product Preview

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.
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General Description

Pin Configuration
PIN NUMBER PIN NAME TYPE DESCRIPTION

FREQ_IOAPIC IN
If FREQ_APIC = 0, APIC Clock = PCICLK 
If FREQ_APIC = 1, APIC Clock = PCICLK/2 (default)

REF0 OUT 14.318 MHz reference clock.

2, 9, 10, 18, 25, 30, 
38

VDD PWR
3.3V Power supply for SDRAM output buffers, PCI output buffers, 
reference output buffers and 48MHz output

3 X1 IN Crystal input,nominally 14.318MHz. 

4 X2 OUT Crystal output, nominally 14.318MHz. 

5, 6, 14, 21, 29, 34, 
42

GND PWR Ground pin for 3V outputs.

8, 7 3V66 [1:0] OUT 3.3V Clocks

FS0 IN Frequency select pin.  

PCICLK0 OUT PCI clock output

FS1 IN Frequency select pin.  

PCICLK1 OUT PCI clock output

SEL24_48MHz# IN
Logic inputs frequency select I/O/USB output, 
When a "0" is latched, output frequency = 48MHz
When a "1" is latched, output frequency = 24MHz

PCICLK2 OUT PCI clock output

20, 19, 17, 16, 15 PCICLK [7:3] OUT PCI clock outputs.  

22 PD# IN
Asynchronous active low input pin used to power down the device into a low 
power state. The internal clocks are disabled and the VCO and the crystal are 
stopped. The latency of the power down will not be greater than 3ms.

23 SCLK IN Clock input of I2C input, 5V tolerant input

24 SDATA IN Data input for I2C serial input, 5V tolerant input

FS3 IN Frequency select pin.  

48MHz_0 OUT 48MHz output clocks

27 48MHz_1 OUT 48MHz output clocks

FS2 IN Frequency select pin.  

24_48MHz OUT 24 or 48MHz output

31 SDRAM_F OUT
Free running SDRAM - used for feed back to chipset, should remain on 
always. 

32, 33, 35, 36, 37, 
39, 40, 41, 

SDRAM [7:0] OUT SDRAM clock outputs

43 GNDLCPU PWR Ground pin for the CPU clocks. 

44, 45 CPUCLK [1:0] OUT CPU clock outputs.

46 VDDLCPU PWR Power pin for the CPUCLKs. 2.5V

47 IOAPIC OUT 2.5V clock output

48 VDDLAPIC PWR Power pin for the IOAPIC. 2.5V

1

26

28

11

12

13

Power Groups
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General I2C serial interface information
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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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Serial Configuration Command Bitmap
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tiB noitpircseD DWP

,2tiB
4:7tiB

)4:7,2(tiB
KLCUPC
)zHM(

MARDS
)zHM(

66V3
)zHM(

KLCICP
)zHM(

CIPAOI_QERF
)zHM( egatnecerPdaerpS

11000
1etoN

1 0

0 0 0 0 0 08.66 02.001 08.66 04.33 07.61 04.33 retneC%52.0-/+

0 0 0 0 1 00.86 00.201 00.86 00.43 00.71 00.43 retneC%52.0-/+

0 0 0 1 0 03.001 03.001 78.66 34.33 27.61 34.33 retneC%52.0-/+

0 0 0 1 1 00.301 00.301 76.86 33.43 71.71 33.43 retneC%52.0-/+

0 0 1 0 0 37.331 03.001 78.66 34.33 27.61 34.33 retneC%52.0-/+

0 0 1 0 1 00.541 57.801 05.27 52.63 31.81 52.63 retneC%52.0-/+

0 0 1 1 0 37.331 03.001 78.66 34.33 27.61 34.33 retneC%52.0-/+

0 0 1 1 1 33.731 00.301 76.86 33.43 71.71 33.43 retneC%52.0-/+

0 1 0 0 0 00.041 00.501 00.07 00.53 05.71 00.53 retneC%52.0-/+

0 1 0 0 1 00.041 00.041 33.39 76.64 33.32 76.64 retneC%52.0-/+

0 1 0 1 0 00.811 00.811 76.87 33.93 76.91 33.93 retneC%52.0-/+

0 1 0 1 1 00.421 00.421 76.28 33.14 76.02 33.14 retneC%52.0-/+

0 1 1 0 0 07.331 07.331 31.98 75.44 82.22 75.44 retneC%52.0-/+

0 1 1 0 1 00.731 00.731 33.19 76.54 38.22 76.54 retneC%52.0-/+

0 1 1 1 0 00.051 05.211 00.57 05.73 57.81 05.73 retneC%52.0-/+

0 1 1 1 1 05.27 57.801 05.27 52.63 31.81 52.63 retneC%52.0-/+

1 0 0 0 0 00.57 05.211 00.57 05.73 57.81 05.73 retneC%52.0-/+

1 0 0 0 1 00.38 00.38 76.72 38.31 29.6 38.31 retneC%52.0-/+

1 0 0 1 0 00.011 00.011 33.37 76.63 33.81 76.63 retneC%52.0-/+

1 0 0 1 1 00.021 00.021 00.08 00.04 00.02 00.04 retneC%52.0-/+

1 0 1 0 0 00.521 00.521 33.38 76.14 38.02 76.14 retneC%52.0-/+

1 0 1 0 1 52.96 88.301 52.96 36.43 13.71 36.43 retneC%52.0-/+

1 0 1 1 0 00.07 00.501 00.07 00.53 05.71 00.53 retneC%52.0-/+

1 0 1 1 1 76.67 00.511 76.67 33.83 71.91 33.83 retneC%52.0-/+

1 1 0 0 0 00.541 00.541 76.69 33.84 71.42 33.84 retneC%52.0-/+

1 1 0 0 1 05.66 57.99 05.66 52.33 36.61 52.33 retneC%52.0-/+

1 1 0 1 0 00.051 00.051 00.001 00.05 00.52 00.05 *retneC%52.0-/+

1 1 0 1 1 57.99 57.99 05.66 52.33 36.61 52.33 *retneC%52.0-/+

1 1 1 0 0 00.551 00.551 33.301 76.15 38.52 76.15 retneC%52.0-/+

1 1 1 0 1 05.661 05.661 00.111 05.55 57.72 05.55 retneC%52.0-/+

1 1 1 1 0 33.351 00.511 76.67 33.83 71.91 33.83 retneC%52.0-/+

1 1 1 1 1 00.331 57.99 05.66 52.33 36.61 52.33 *retneC%52.0-/+

3tiB stupnIdehctaL,tceleserawdrahybdetcelessiycneuqerF-0
4:7,2tiBybdetcelessiycneuqerF-1 0

1tiB lamroN-0
daerpSretneC%52.0±delbanEmurtcepSdaerpS-1 1

0tiB gninnuR-0
stuptuollaetatsirT-1 0
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TIB #NIP DWP NOITPIRCSED

7tiB - X #3SF

6tiB - X #0SF

5tiB - X #2SF

4tiB 82 1 zHM84_42

3tiB 72 1 1_zHM84

2tiB 62 1 0_zHM84

1tiB - 1 )devreseR(

0tiB 13 1 F_MARDS
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TIB #NIP DWP NOITPIRCSED

7tiB - 1 )devreseR(

6tiB 8 1 1_66V3

5tiB 7 1 0_66V3

4tiB - X #CIPAOI_QERF

3tiB 64 1 CIPAOI

2tiB - X #1SF

1tiB 44 1 1KLCUPC

0tiB 54 1 0KLCUPC
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TIB #NIP DWP NOITPIRCSED

7tiB 02 1 7KLCICP

6tiB 91 1 6KLCICP

5tiB 71 1 5KLCICP

4tiB 61 1 4KLCICP

3tiB 51 1 3KLCICP

2tiB 31 1 2KLCICP

1tiB 21 1 1KLCICP

0tiB 11 1 0KLCICP
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TIB #NIP DWP NOITPIRCSED

7tiB 23 1 7MARDS

6tiB 33 1 6MARDS

5tiB 53 1 5MARDS

4tiB 63 1 4MARDS

3tiB 73 1 3MARDS

2tiB 93 1 2MARDS

1tiB 04 1 1MARDS

0tiB 14 1 0MARDS
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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

TIB #NIP DWP NOITPIRCSED

7tiB - 0 )etoN(devreseR

6tiB - 0 )etoN(devreseR

5tiB - 0 )etoN(devreseR

4tiB - 0 )etoN(devreseR

3tiB - 0 )etoN(devreseR

2tiB - 1 )etoN(devreseR

1tiB - 1 )etoN(devreseR

0tiB - 0 )etoN(devreseR
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Fig. 1

Shared Pin Operation -
Input/Output Pins
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Via to
VDD

Clock trace to load
Series Term. Res.

Programming
Header

Via to Gnd

Device
Pad
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PD# Timing Diagram
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 ICS9248-96

Preliminary Product Preview

Third party brands and names are the property of their respective owners.

Electrical Characteristics - Input/Supply/Common Output Parameters
TA = 0 - 70C; Supply Voltage VDD = 3.3 V +5%, VDDL=2.5 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 5 µA

Input Low Current IIL1 VIN = 0 V; Inputs with no pull-up resistors -5 2.0 µA

Input Low Current IIL2 VIN = 0 V; Inputs with pull-up resistors -200 -100 µA

Operating IDD3.3OP CL = 0 pF; Select @ 66M 60 100 mA
Supply Current

Power Down IDD3.3PD CL = 0 pF; With input address to Vdd or GND 400 600 µA

Supply Current
Input frequency Fi VDD = 3.3 V; 14.318 MHz

Pin Inductance Lpin 7 nH

Input Capacitance1 CIN Logic Inputs 5 pF

Cout Out put pin capacitance 6 pF

CINX X1 & X2 pins 27 45 pF

Transition Time1 Ttrans To 1st crossing of target Freq. 3 mS

Settling Time1 Ts From 1st crossing to 1% target Freq. 3 mS

Clk Stabilization1 TSTAB From VDD = 3.3 V to 1% target Freq. 3 mS

Delay tPZH,tPZH output enable delay (all outputs) 1 10 nS
tPLZ,tPZH output disable delay (all outputs) 1 10 nS

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

puorG zHM66UPC zHM001UPC zHM331UPC

tesffO ecnareloT tesffO ecnareloT tesffO ecnareloT

MARDSotUPC sn5.2 sp005 sn0.5 sp005 sn0.0 sp005

66V3otUPC sn5.7 sp005 sn0.5 sp005 sn0.0 sp005

66V3otMARDS sn0.0 sp005 sn0.0 sp005 sn0.0 sp005

ICPot66V3 sn5.3-5.1 sp005 sn5.3-5.1 sp005 sn5.3-5.1 sp005

ICPotICP sn0.0 sn0.1 sn0.0 sn0.1 sn0.0 sn0.1

TOD&BSU hcnysA A/N hcnysA A/N hcnysA A/N
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 ICS9248-96

Preliminary Product Preview

Third party brands and names are the property of their respective owners.

Electrical Characteristics - 3V66
TA = 0 - 70C; VDD = 3.3 V +/-5%; CL = 10-30 pF (unless otherwise stated)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Output Impedance RDSP1
1 VO = VDD*(0.5) 12 55 Ω

Output Impedance RDSN1
1 VO = VDD*(0.5) 12 55 Ω

Output High Voltage VOH1 IOH = -1 mA 2.4 V

Output Low Voltage VOL1 IOL = 1 mA 0.55 V

Output High Current IOH1 VOH@ MIN = 1.0 V, VOH@ MAX = 3.135 V -33 -33 mA

Output Low Current IOL1 VOL@ MIN = 1.95 V, VOL@ MAX= 0.4 30 38 mA

Rise Time tr1
1 VOL = 0.4 V, VOH = 2.4 V 0.5 2 ns

Fall Time tf1
1 VOH = 2.4 V, VOL = 0.4 V 0.5 2 ns

Duty Cycle dt1
1 VT = 1.5 V 45 55 %

Skew tsk1
1 VT = 1.5 V 175 ps

Jitter tjcyc-cyc VT = 1.5 V 500 ps

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

Electrical Characteristics - CPU
TA = 0 - 70C, VDDL = 2.5 V +/-5%; CL = 10 - 20 pF (unless otherwise stated)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

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

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

Output High Voltage VOH2B IOH = -1 mA 2 V

Output Low Voltage VOL2B IOL = 1 mA 0.4 V

Output High Current IOH2B VOH @MIN= 1.0V , VOH@ MAX= 2.375V -27 -27 mA

Output Low Current IOL2B VOL @MIN= 1.2V , VOL@ MAX= 0.3V 27 30 mA

Rise Time tr2B
1 VOL = 0.4 V, VOH = 2.0 V 0.4 1.6 ns

Fall Time tf2B
1 VOH = 0.4 V, VOL = 2.0 V 0.4 1.6 ns

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

Skew tsk2B
1 VT = 1.25 V 250 ps

Jitter tjcyc-cyc
1 VT = 1.25 V 250 ps

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



	


 ICS9248-96

Preliminary Product Preview

Third party brands and names are the property of their respective owners.

Electrical Characteristics - IOAPIC
TA = 0 - 70C;VDDL = 2.5 V +/-5%; CL = 10 - 20 pF (unless otherwise stated)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Output Impedance RDSP4B
1 VO = VDD*(0.5) 9 30 Ω

Output Impedance RDSN4B
1 VO = VDD*(0.5) 9 30 Ω

Output High Voltage VOH4\B IOH = -5.5 mA 2 V

Output Low Voltage VOL4B IOL = 9.0 mA 0.4 V

Output High Current IOH4B VOH@ min = 1.0 V, VOH@ MAX = 2.375 V -27 -27 mA

Output Low Current IOL4B VOL@ MIN = 1.2 V, VOL@ MAX= 0.3 V 27 30 mA

Rise Time tr4B
1 VOL = 0.4 V, VOH = 2.0 V 0.4 1.6 ns

Fall Time tf4B
1 VOH = 2.0 V, VOL = 0.4 V 0.4 1.6 ns

Duty Cycle dt4B
1 VT = 1.25 V 45 55 %

Jitter tjcyc-cyc VT = 1.25 V 500 ps

Skew tsk4
1 250 ps

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

Electrical Characteristics - SDRAM
TA = 0 - 70C; VDD = VDDL = 3.3 V +/-5%; CL = 20 - 30 pF (unless otherwise stated)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Output Impedance RDSP3
1 VO = VDD*(0.5) 10 24 Ω

Output Impedance RDSN3
1 VO = VDD*(0.5) 10 24 Ω

Output High Voltage VOH3 IOH = -1 mA 2.4 V

Output Low Voltage VOL3 IOL = 1 mA 0.4 V

Output High Current IOH3 VOH @MIN= 2.0 V, VOH@ MAX=3.135 V -54 -46 mA

Output Low Current IOL3 VOL@ MIN= 1.0 V, VOL@ MAX=0.4 V 54 53 mA

Rise Time Tr3
1 VOL = 0.4 V, VOH = 2.4 V 0.4 1.6 ns

Fall Time Tf3
1 VOH = 2.4 V, VOL = 0.4 V 0.4 1.6 ns

Duty Cycle Dt3
1 VT = 1.5 V 45 55 %

Skew Tsk3
1 VT = 1.5 V 250 ps

Jitter tjcyc-cyc VT = 1.5 V 250 ps

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



		

 ICS9248-96

Preliminary Product Preview

Third party brands and names are the property of their respective owners.

Electrical Characteristics - PCI
TA = 0 - 70C; VDD = 3.3 V +/-5%; CL = 10-30 pF (unless otherwise stated)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Output Impedance RDSP1
1 VO = VDD*(0.5) 12 55 Ω

Output Impedance RDSN1
1 VO = VDD*(0.5) 12 55 Ω

Output High Voltage VOH1 IOH = -1 mA 2.4 V

Output Low Voltage VOL1 IOL = 1 mA 0.55 V

Output High Current IOH1 VOH@ MIN = 1.0 V, VOH@ MAX = 3.135 V -33 -33 mA

Output Low Current IOL1 VOL@ MIN = 1.95 V, VOL@ MAX= 0.4 30 38 mA

Rise Time tr1
1 VOL = 0.4 V, VOH = 2.4 V 0.5 2 ns

Fall Time tf1
1 VOH = 2.4 V, VOL = 0.4 V 0.5 2 ns

Duty Cycle dt1
1 VT = 1.5 V 45 55 %

Skew tsk1
1 VT = 1.5 V 500 ps

Jitter tjcyc-cyc VT = 1.5 V 500 ps

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

Electrical Characteristics - REF, 48MHz_0 (Pin 25)
TA = 0 - 70C; VDD = VDDL = 3.3 V +/-5%; CL = 10 -20 pF (unless otherwise stated)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Output Impedance RDSP5
1 VO = VDD*(0.5) 20 60 Ω

Output Impedance RDSN5
1 VO = VDD*(0.5) 20 60 Ω

Output High Voltage VOH5 IOH = 1 mA 2.4 V

Output Low Voltage VOL5 IOL = -1 mA 0.4 V

Output High Current IOH5 VOH @MIN=1 V, VOH@MAX= 3.135 V -29 -23 mA

Output Low Current IOL5 VOL@MIN=1.95 V, VOL@MIN=0.4 V 29 27 mA

Rise Time tr5
1 VOL = 0.4 V, VOH = 2.4 V 1.8 4 nS

Fall Time tf5
1 VOH = 2.4 V, VOL = 0.4 V 1.7 4 nS

Duty Cycle dt5
1 VT = 1.5 V 45 55 %

Jitter tjcyc-cyc
1 VT = 1.5 V; Fixed Clocks 500 pS

tjcyc-cyc
1 VT = 1.5 V; Ref Clocks 1000 pS

Skew Tsk VT = 1.5 V 250 pS

1Guarenteed by design, not 100% tested in production.
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 ICS9248-96

Preliminary Product Preview

Third party brands and names are the property of their respective owners.
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.

LOBMYS SNOISNEMIDNOMMOC SNOITAIRAV D N
.NIM .MON .XAM .NIM .MON .XAM

A 590. 201. 011. CA 026. 526. 036. 84
1A 800. 210. 610.
2A 780. 090. 490.

B 800. - 5310.
c 500. - 010.
D snoitairaVeeS
E 192. 592. 992.
e CSB520.0
H 593. - 024.
h 010. 310. 610.
L 020. - 040.
N snoitairaVeeS

µ °0 - °8

 48 Pin 300 mil SSOP Package

“For current dimensional specifications, see JEDEC 95.”

.093
DIA. PIN (Optional)

D/2

E/2

BOTTOM VIEW

A2

SEE
DETAIL “A”

-E-

c

END VIEW

H

Pin 1

TOP VIEW

Index
Area

PARTING LINE

L

DETAIL “A”

A1

-e- B

A

SIDE VIEW

-C-

-D- SEATING
PLANE

.004 C

Dimensions in inches

Ordering Information

ICS9248yF-96-T
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