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XRD9829

10-Bit Linear CIS/CCD Sensor
Signal Processor with Serial Control
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FEATURES
e 10-Bit BMSPS Pixel Rate

® 6-Bit Programmable Gain Amplifier

e 8-Bit Programmable Offset Adjustment

® 4:1 Analog Multiplexer

o CIS or CCD Compeatibility

o Internal Clamp for CIS or CCD AC Coupled Modes
® 3.3V or 5V Operation & I/O Compatibility

e Serial Load Control Registers

e |ow Power CMOS: 150mW

e Low Cost 20-Lead SOIC Package

® Monotonic

March 1998-2
APPLICATIONS

e Color and Grayscale Flatbed Scanners
® Color and Grayscale Sheetfed Scanners
e Multifunction Peripherals

e Digital Color Copiers

® General Purpose CIS or CCD Imaging

e Low Cost Data Acquisition

GENERAL DESCRIPTION

The XRD9829 is a complete linear CIS or CCD sensor
signal processor on a single monolithic chip. The
XRD9829 includes a high speed 10-bit ADC, a 6-bit
Programmable Gain Amplifier with gain adjustment of 1 to
10, and 8-bit programmable input referred offset
calibration range of 800mV.

In the CCD mode the input signal is AC coupled with an
external capacitor. An internal clamp sets the black level.
In the CIS mode the input can also be AC coupled similar
to the CCD mode. This enables CIS signals with black

levels to be referenced to ground and then level shifted
internally to correspond to VRB. For CIS sensors without
black references the clamp switch can be disabled in DC
Coupled mode. The CIS signal is level shifted to VRB in
order to use the full range of the ADC.

The CIS DC Coupled mode can also be used in other
applications that do not require a CDS function but require
programmable gain and offset such as low cost data
acquisition.

ORDERING INFORMATION

Operating
Part No. Package Temperature Range
XRD9829ACD 20-Lead SOIC 0°Cto +70°C
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Figure 1. Functional Block Diagram
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PIN CONFIGURATION

———
DVpp =] 1 20 [F=3 AVop
DBo/s —| 2 19 [ VINO
DB1/6 —| @ 18 [/ VIN1
DB2/7 =| 4 17 =3 VIN2
DB3/s | s 16 |/ VIN3
DB4/9 =| & 15 | VREF+
DGND | 7 14 | AGND
SCLK =| s 13 | PDB

ADCCLK | ¢ 12 |3 LD

CLp 3| 1© I SDATA

20 Lead SOIC (Jedec, 0.300)

XRD9829

PIN DESCRIPTION

Pin # Symbol Description
1 DVpp Digital Vpp (for Output Drivers)
2 DBO/5 Data Output Bit 0/5
3 DB1/6 Data Output Bit 1/6
4 DB2/7 Data Output Bit 2/7
5 DB3/8 Data Output Bit 3/8
6 DB4/9 Data Output Bit 4/9
7 DGND Digital Ground (for Output Drivers)
8 SCLK Serial Data Clock for Write Operation
9 ADCCLK | A/D Converter Clock
10 CLP Black Level Clock for Internal Clamp
11 SDATA Serial Data for Write Operation
12 LD Serial Data Load for Write Operation
13 PDB Active Low Power Down Signal
14 AGND Analog Ground
15 VREF+ A/D Positive Reference for Decoupling Cap
16 VIN3 Analog Input 3
17 VIN2 Analog Input 2
18 VIN1 Analog Input 1
19 VINO Analog Input 0
20 AVpp Analog Power Supply
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DC ELECTRICAL CHARACTERISTICS

Test Conditions: AVpp=DVpp=3.3V / 5V, ADCCLK=6MHz, 50% Duty Cycle, Tp=25°C unless otherwise
specified.

Symbol Parameter | Min. | Typ. | Max. | Unit | Conditions
Power Supplies
AVpp Analog Power Supply 3.0 3.3 5.5 \
DVpp Digital 1/O Power Supply 3.0 3.3 5.5 \ DVpp =AVpp
Iob Supply Current 30 mA Vpp=5V
Power Down Power Supply
IDDpp Current TBD uA Vpp=5V
ADC Specifications
RES Resolution 10 Bits
TEST1 mode enabled. (Refer to
Fs Maximum Sampling Rate 10 MSPS | Control Register ‘Mode & Test'.)
DNL Differential Non-Linearity 0.5 LSB
INL Integral Non-Linearity +1.0 LSB
MON Monotonicity Yes No Missing Codes Guaranteed
VRT Top Reference Voltage AVpp/1.3 \
VRB Bottom Reference Voltage AVpp/10 \
Differential Reference Voltage
AVRer | (VRT - VRB) 0.67 AVpp \
RL Ladder Resistance 360 600 780 Q
PGA & Offset DAC Specifications
PGARES | PGA Resolution 6 Bits
PGAGyN | Minimum Gain 1.0 VN
PGAGmax | Maximum Gain 10.0 VN
PGAG, Gain Adjustment Step Size 0.14 VN
VBLACK Black Level Input Range -100 500 mV DC Mode
DACRES | Offset DAC Resolution 8 Bits
OFFyin | Minimum Offset Adjustment -200 mvV 1
OFFmax | Maximum Offset Adjustment +600 mV 1
OFF, Offset Adjustment Step Size 3.14 mV
Note:

1 The additional £100 mV of adjustment with respect to the black level input range is needed to compensate for any additional offset
introduced by the XRD9829 Buffer/PGA internally.

Specifications are subject to change without notice
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ELECTRICAL CHARACTERISTICS
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XRD9829

Test Conditions: AVpp=DVpp=3.3V / 5V, ADCCLK=6MHz, 50% Duty Cycle, Tp=25°C unless otherwise

specified.
Symbol Parameter ‘ Min. ‘ Typ. ‘ Max. ‘ Unit ‘ Conditions
Buffer Specifications
L Input Leakage Current 100 nA
CIN Input Capacitance 10 pF
VINpp AC Input Voltage Range 0 AVpp- \ CIS AG; INT VpcRer
1.4 Mode Reg
=> XXX010XX
Gain=1 1
AC Input Voltage Range 0 AVREF \ CCD AG; INT VpcRrer
Mode Reg
=> XXX011XX
Gain=1 1
VIN DC Input Voltage Range -0.1 AVpp- \ CIS DG; INT VpcRrer
1.4 Mode Reg
=> XXX000XX
Gain=1 2
DC Input Voltage Range VDCEXT VDCEXT \ CIS DC; EXT VpcRrer
-0.1 +AVREF Mode Reg
=> XXX100XX
Gain=1 3
VDCEXT+AVReF = AVpp
VDCEXT External DC Reference 0.3 AVpp/2 \ CIS DC; EXT VpcRrer
Mode Reg
=> XXX100XX
VINgw Input Bandwidth 10 MHz
VINcT Channel to Channel Crosstalk -60 dB
Internal Clamp Specifications
VeoLAMP Clamp Voltage AGND \ CIS (AC) Mode
Clamp Voltage VRT \ CCD (AC) Mode
RiNT Clamp Switch On Resistance 100 150 Q
RoFr Clamp Switch Off Resistance 10 MQ
Note:

1 VINep is the signal swing before the external capacitor tied to the MUX inputs.

2 The -0.1V minimum is specified in order to accommodate black level signals lower than the external DC reference (clamp)

voltage.

3 The VpcexT-0.1V minimum is specified in order to accommodate black level signals lower than the external DC reference

voltage.
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ELECTRICAL CHARACTERISTICS

Test Conditions: AVpp=DVpp=3.3V / 5V, ADCCLK=6MHz, 50% Duty Cycle, Tp=25°C unless otherwise
specified.

Symbol Parameter ‘ Min. ‘ Typ. ‘ Max. ‘ Unit ‘ Conditions
System Specifications (MUX + Buffer + PGA + ADC)!
SYSpnL System DNL 0.5 LSB
SYS_ N System Linearity +1.0 %
SYSge System Gain Error -5.0 +5.0 %
IRN Input Referred Noise TBD Wins | Gain=1
Input Referred Noise TBD Wms | Gain=10
System Timing Specifications
tcklw ADCCLK Low Pulse Width 50 83 ns
tckhw ADCCLK High Pulse Width 70 83 ns
tckpd ADCCLK Period 120 166 ns
tclpw CLP Pulse Width 30 ns 2
Notes:

1 System performance is specified for typical digital system timing specifications.

2 The actual minimum ‘tclow’ is dependent on the external capacitor value, the CIS output impedance, the Internal Clamp Ry, and
the maximum voltage across the external capacitor.
During ‘clamp’ operation, sufficient time needs to be allowed for the external capacitor to charge up to the correct operating level.
Refer to the description in Theory of Operation, CIS Mode.

System Transfer Function

DAC7:0
G { Vsia + VBLk + VERREXT + VERRINT —[ 03(%) - 0-2] }
0.67 A Vpp

9
G= |:1 + <@>GAIN5:OCODEj| ,

DBQZOCODE = (210 - 1)

where DB9:0cope => Numerical Representation of the Digital Output Between 0 and 1023;
G => PGA Gain;
Vsig =>  Signal Level;
VBLK => Black Level, (VIN=VSIG + VBLK);
VERREXT => Difference between External Clamp Level and Black Level (+100 mV min/max);
VERRINT => Internal Offset Error (+100 mV min/max);

DAC7:0cope  => Numerical Representation of the DAC Offset Adjustment Between 0 and 255.
GAIN5:0copg  => Numerical Representation of the Gain Adjustment Between 0 and 63.
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XRD9829

Test Conditions: AVpp=DVpp=3.3V / 5V, ADCCLK=6MHz, 50% Duty Cycle, Tp=25°C unless otherwise

specified.
Symbol Parameter ‘ Min. ‘ Typ. ‘ Max. ‘ Unit ‘ Conditions

Write Timing Specifications

tsclkw SCLK Pulse Width 40 ns

tds Input Data Set-up Time 20 ns

tdh Input Data Hold Time 0 ns

tdl SCLK High to LD High 50 ns

tdz LD Low to SCLK High 20 ns

ADC Digital Output Specifications

tap Aperture Delay 10 ns

tdv Output Data Valid 40 ns

tlat Latency 3 cycles

Digital Input Specifications

VIH Input High Voltage AVpp- \

1

VIL Input Low Voltage 1 \

lH High Voltage Input Current uA

L Low Voltage Input Current uA

CiN Input Capacitance 10 pF

Digital Output Specifications

VoH Output High Voltage 80 (%) IL=1mA

DVpp
VoL Output Low Voltage 20 (%) IL=—1mA
DVpp

loz Output High-Z Leakage Current | -10 10 uA

CouT Output Capacitance 10 pF

tsr Slew Rate (10% to 90% DVpp) 2 15 ns C_=10pF, DVpp=3.3V

Slew Rate (10% to 90% DVpp) TBD TBD ns CL=10pF, DVpp=5.0V
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THEORY OF OPERATION

CIS Mode (Contact Image Sensor)

The XRD9829 has two modes of operation for CIS
applications. Each mode is set by the control registers
accessed through the serial port.

Mode 1. DC Coupled (Control Register D4:D3:D2,
000)

If the CIS does not have leading or trailing black pixels as
shown in Figure 1. then DC couple the CIS output to the
XRD9829 input.

Optically Shielded
Pixels

Valid Pixels

Figure 1. Typical CIS Output

Adjust the offset of the CIS (-100mV to 500mV) by setting
the internal registers of the XRD9829 to set the black pixel
value when the LEDs of the CIS are off. When the LEDs
are on use the XRD9829 Programmable Gain to
maximize the ADCs dynamic range. Figure 2. shows a
typical application for a CIS with an offset of -100 mV to
500mV.

I_XRD9829 |

:

|
|
|
|
VINO L VRT |
° |
|
N/C
S In/C > éR'— I
N/C + I
| |
| |
| VRB |
| |
| |
| |
|

Figure 2. Application With Offset in the Range
(-100 mv to 500mv)
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The input is added to VRB before the signal passes
throughthe ADC. Ifthe CIS output is zero, then the output
of the ADC will be zero code. This enables the CIS to be
referenced to the bottom ladder reference voltage to use
the full range of the ADC.

Some CIS sensors have an output with an offset voltage
of greater than 500 mV. If the CIS output is beyond the
offset range ofthe XRD9829 (see Offset Control DAC, Pg.
15) set the internal mode registers to external reference
(Control Register D4:D3:D2, 100). An external reference
voltage equal to the value of the CIS offset voltage can be
applied to VIN3 (Figure 3.) in order to meet the dynamic
range of the XRD9829. Figure 3. is a diagram of the
XRD9829 in the external reference mode for CIS, DC
Coupled applications.

VINO VRT
i
e
| VING T T
DC
Reference VRB

cZ
|
M
+
N NN S
o]
|

Figure 3. Application with Offset Greater Than
(-100mv to 500mv)

The DC reference voltage applied to VIN3 does not have
to be accurate. The internal offset DAC voltage is still
used in this mode for fine adjustment. VINS cannot be
used as an input fromthe CIS. Any signal applied to VIN3
will be subtracted from the output signal of the multiplexer.
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CIS Mode Timing —- DC Coupled

(CLP

| PixelN-1 | PixelN

tap § i
s — | — !

tckpd

tckhw | tekliw

disabled)

| Pixel N+1 |

tap

3

—

ADCCLK

g

t

Q.
<

3@:

___s_

[4:0]
[9:5] LSB MSB

N-4

XLSB XMSBX LSB X MSBX LSB XMSBX LSB XMSB

Figure 4. Timing Diagram for Figure 2. and Figure 3.

CLK |Events
1 ADC Sample & PGA Start Tracking next Pixel
LSB Data Out
t MSB Data Out
HI ADC Track PGA Output
LO ADC Hold/Convert
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Mode 2. AC Coupled (Control Register D4:D3:D2, 010)

Ifthe CIS signal has a black reference for the video signal,
an external capacitor Cgxrt is used. When CLP (clamp)
pin is set high an internal switch allows one side of the
external capacitor to be set to ground. It then is level
shifted to correspond to the bottom ladder reference
voltage of the ADC (Figure 5.).
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Figure 5. CIS AC Coupled Application

liminary

22 BEXAR

/ J/ [/ J/ L

This value corresponds to the black reference of the
image sensor. When the CLP pin is set back to low the
ADC samples the video signal with respect to the black
reference. The typical value for the external capacitor is
100pF. This value should be adjusted according to the
time constant (Tc) needed in a particular application. The
CLP pin has an internal 150 ohm impedance (RiNT) which
is in series with the external capacitor (Cex).

Therefore, Tc =1/RBinTCexT

If the input to the external capacitor has a load impedance
(Rext), then

Te=1/(RinT+Rext) Cext

CIS Mode Timing —- AC Coupled
(CLP Enabled)
| PixelN-1 | PixelN | Pixel N+1 |

cls :
tckpd '
tckhw itcklw
vy
ADCCLK
'fd"' i
[4:0] N-4\/ N-4
[9:5] LSB /| MSB s s LSB MSB LSB MSB LSB MSB
telpw
cLP
Figure 6. Timing Diagram for Figure 5.
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CLK Events
l ADC Sample & PGA Start
Track of next Pixel
LSB Data Out
1 MSB Data Out
HI ADC Track PGA Output
LO ADC Hold/Convert
CLP Events
Hi PGA Tracks VCLAMF’ & CEXT is
Charged to VgLack - VeLawp
which is equal to Vg ack
LO PGA Tracks VINpp

CCD Mode (Charge Coupled Device)

Mode 1. AC Coupled (Control Register D4:D3:D2, 011)

In the CCD mode of operation, an external capacitor
needs to be chosen according to the equations below.
The typical value for the external capacitor is 100pF. This
value should be adjusted according to the time constant
(Tc) needed in a particular application. The CLP pin has
an internal 150 ohm impedance (R|NT) which is in series
with the external capacitor (Cgx).

Therefore, Tc =1/RBinTCexT

If the input to the external capacitor has a load impedance
(Rext), then

Te=1/(RinT+Rext) Cext

When CLP (clamp) pinis set high aninternal switch allows
one side of the external capacitor to be set to VRT
(Figure 7).  This value corresponds to the black
reference of the CCD. When the CLP pin is set back to
low the ADC samples the video signal with respect to the
black reference. The difference between the black
reference and the video signal is the actual pixel value of
the video content. Sincethis valueis referencedtothetop
ladder reference voltage of the ADC a zero input signal
would yield a full scale output code. Therefore, the output
of the conversion is inverted (internally) to correspond to
zero scale output code.
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|
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|

|

|

|

Figure 7. CCD AC Coupled Application

Area or Linear CCD Applications

Figure 7. is a block diagram for applications with Area or
Linear CCDs (The timing for Area CCDs and B/W CCDs is
the same). For Area or Linear CCD applications a global
offset is loaded into the serial port at the beginning of a
line. The gainis set to adjust for the highest color intensity
of the CCD output. Once the pixel values have been
sampled the gain and offset are adjusted at the beginning
of the next line. For example, if there is a line to line
variation between the black reference pixels the offset is
adjusted. The gain is always adjusted for the highest
color intensity.

Triple Channel CCD Application

Figure 8. is a block diagram for applications with triple
channel CCDs. During the optically shielded section of a
pixel CLP must go high three times to store the black
reference on each capacitor to the input. In between the
CLP pulses the MUX is internally programmed to the next
input selection along with the required offset.
Accordingly, the time constant will be higher for this
application. Once the black reference is stored on the
external capacitors the ADC samples the selected output
channel. The MUX is internally programmed to the next
input selection along with the gain and offset adjustments
associated with the new color pixel being sampled. The
ADC samples the new output, and this process is
repeated until all three CCD outputs have been sampled.
As before, the LSBs are available on the output bus onthe
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falling edge of ADCCLK. The MSBs are available on the
rising edge of ADCCL

MxRDos2e '

VDD |

| |

| |

| CLP |

VINO - VIN2 : VRT :

C | |
T : M

S G %L |

N/ |

|

|

|

|

|

|

Figure 8. CCD AC Coupled Application

TRIPLE CHANNEL CCD -- AC Coupled

(CLP enabled)
RED M
(VIN2)

N Pixel

N
N Pixel \
N

|

GRN
(VIN1)

BLUE
(VINO)

N Pixel

Ayaye

ADCCLK

CLP |_| |_| |_|
MUX VINO XVIN1>< VIN2 X ”.\“X. V”.\lo

tdv _p | 4

DATA N-3 Pixels >< rlsb ><rmsb>< glsb Xgmsbx blsb xEmsb

Figure 9. Timing Diagram for Figure 8.
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CLK Events
1 ADC Sample & PGA Start Track of next Pixel
VeLawp
LSB Data Out
t MSB Data Out
HI ADC Track PGA Output
LO ADC Hold/Convert
CLP Events
HI PGATracks VCLAMF’ & CEXT is Charged to VBLACK -
VoLamp Which is equal to Vg ack - VRT
LO PGA Tracks VINpp

Mode 2. DC Coupled (Control Register D4:D3:D2, 001)

Typical CCDs have outputs with black references.
Therefore, DC Coupled is not recommended for CCD
applications.
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Offset Control DAC

The offset DAC is controlled by 8 bits. The offset range is
800mV ranging from -200mV to +600mV. Therefore, the
resolution of the 8-bit offset DAC is 3.14mV. However, the
XRD9829 has +/-100mV reserved for internal offsets.
Therefore the effective range for adjusting for CIS offsets
or black reference is -100mV to +500mV. The offset
adjustment is used primarily to correct for the difference
between the black level of the image sensor and the
bottom ladder reference voltage (VRB) of the ADC. By
adjusting the black level to correspond to VRB the entire
range of the ADC can be used.

If the offset of the CIS output is greater than 500mV an
external reference can be applied to VIN3. The external
reference can be used to adjust for large offsets only
when the internal mode is configured through the serial
port.

Since the offset DAC adjustment is done before the gain
stage it is gain—dependent. For example: If the gain
needs to be changed between lines (red to blue, etc.) the
offset is calibrated before the signal passes through the
PGA.
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PGA (Programmable Gain Amplifier) DAC

The gain of the input waveform is controlled by a 6-bit
PGA. The PGA is used along with the offset DAC for the
purpose of using the entire range of the ADC. The PGA
has a linear gain from 1 to 10. Figure 10. is a plot of the
transfer curve for the PGA gain.

PGA GAIN TRANSFER CURVE
GAIN1-10
11
10+
o+
84
z 77
< 64
o ]
44
34
ol
1 t t t t t t
0 10 20 30 40 50 60
CODE

Figure 10. Transfer Curve For The 6-Bit PGA

After the signal is level shifted to correspond with the
bottom ladder reference voltage, the system can be
calibrated such that a white video pixel can represent the
top ladder reference voltage to the ADC. This allows fora
full scale conversion maximizing the resolution of the
ADC.

Analog to Digital Converter

The ADC is a 10-bit, 10 MSPS analog-to-digital converter
for high speed and high accuracy. The ADC uses a
subranging architecture to maintain low power
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consumption at high conversion rates. The output of the
ADC is a 5-bit databus. ADCCLK samples the input onits
falling edge. Afterthe input is sampled the LSB is latched
to the output drivers. On the rising edge of the ADCCLK,
the MSB is latched to the output drivers. The output
needs to be demultiplexed with external circuitry or a
digital ASIC. There is a three clock cycle latency for the
analog-to-digital converter.

The VRT and VRB reference voltages for the ADC are
generated internally, unless the external Vgt mode (D5
setto [1]) is selected. Inthe external Vit mode, the Vit
voltage is setthrough the VREF + pin. This allows the user
to select the dynamic range of the ADC.

Serial Load Control Registers

The serial load registers are controlled by a standard
three wire serial interface. LD, SCLK and SDATA are the
three input signals that control this process. The LD
signal is set low to initiate the loading of the internal
registers.

There are four internal mode registers that are accessed
via a 10-bit data string. The SDATA is latched
automatically after ten SCLKs have been counted. Iften
clocks are not present on SCLK before the LD signal
returns high, no data will be loaded into the internal
registers. Ifmorethan 10 clocks are present on SCLK, the
additional clocks will be ignored. The data corresponding
to the first ten SCLKSs will be loaded only.

The first two MSBs choose which internal register will be
selected. The remaining 8 LSBs contain the data needed
for programming the internal register for a particular
configuration.

Power Up State of the Internal Registers

The control register settings upon intial power up are for
CIS, DC Coupled Mode (VRT is set to internal, Input DC
Reference=AGND and MUX input VINO). Gain and Offset
are setto zero. Thetest modes are disabled in the power
up state.
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Figure 11. Write Timing Diagram
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Control Registers

Function D7 De D5 D4 D3 D2 D1 Do Power-up
(Register State
$1/80) (Note 1)
Gain G5 | Ga a3 G2 G1 Go X X | 000000XX
(00) (MSB) (LSB)
Offset 07 |06 05 04 03 02 01 00 | 01000000
©1) (MSB) (LSB
)
Mode X | X Var INPUT DC DC/AC CIS/CCD MUX SEL | MUX | XX000000
(10) o REFERENCE | 0:DC 0: CIs SEL
INTERNAL (VDCREF) 1: AC 1: CCD
1: 0:INTERNAL 0 0: VINO
EXTERNAL 00:
(VDCREF= 0 1: VIN1 VlN'o
AGND) 1oviNg |
1: EXTERNAL FTVING | oy
(Vbcrer=VYpc 1o
EXT) VINé
11:
VINS
Mode X | X X DIGITAL TEST3 TEST2 TESTH X | XXX0000X
& Test RESET 0:TEST3 | 0:TEST2 0: TEST1
(1) 0: NORESET | DISABLED | DISABLED | psaglED
1:RESET | 1: OUTPUT | 1: OUTPUT | .\ N1 PIN
(REGISTERS OF OF PGA TIED TO
ARE RESET | BUFFER
TIED TO
TO TIED TO INPUT OF
_ VIN2 PIN ADC
POWER-UP | N3 PIN
STATES) (VIN2 PIN (PGA
(VINSPIN | gesomes | ouTPUT
BEC/SNMES AN DISCONNECT
OUTPUT) | EDFROM
OUTPUT) INPUT OF
ADC)

Note:
1 These are the control register settings upon initial power-up. The previous register settings  are retained following a logic
power—down initiated by the PDB signal.
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Graph 1. Graph 2.
XRD9829 GAIN DAC XRD9829 GAIN DAC INL
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Graph 3. Graph 4.
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Rev. 1.00
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1

TITLIEI

[ — [T — >
I

4

Aok ks T

Aq

imi

INCHES MILLIMETERS
SYMBOL MIN MAX MIN MAX

A 0.093  0.104 2.35 2.65
Ay 0.004  0.012 0.10 0.30
B 0.013  0.020 0.33 0.51
c 0.009  0.013 0.23 0.32
D 0496 0512 12.60 13.00
E 0291  0.299 7.40 7.60
e 0.050 BSC 1.27 BSC
H 0.394  0.419 10.00 10.65
L 0.016  0.050 0.40 1.27
Q 0° 8° 0° 8°

Note: The control dimension is the millimeter column
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NOTICE

EXAR Corporation reserves the right to make changes to the products contained in this publication in order to im-
prove design, performance or reliability. EXAR Corporation assumes no responsibility for the use of any circuits de-
scribed herein, conveys no license under any patent or other right, and makes no representation that the circuits are
free of patent infringement. Charts and schedules contained here in are only for illustration purposes and may vary
depending upon a user’s specific application. While the information in this publication has been carefully checked;
no responsibility, however, is assumed for inaccuracies.

EXAR Corporation does not recommend the use of any of its products in life support applications where the failure or
malfunction of the product can reasonably be expected to cause failure of the life support system or to significantly
affect its safety or effectiveness. Products are not authorized for use in such applications unless EXAR Corporation
receives, in writing, assurances to its satisfaction that: (a) the risk of injury or damage has been minimized; (b) the
user assumes all such risks; (c) potential liability of EXAR Corporation is adequately protected under the circum-
stances.

Copyright 1998 EXAR Corporation
Datasheet March 1998
Reproduction, in part or whole, without the prior written consent of EXAR Corporation is prohibited.
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