Data Sheet ( E4AR

C D K 1 3 0 8 A New Direction in Mixed-Signal
Ultra Low Power, 20/40/65/80MSPS,
10-bit Analog-to-Digital Converters (ADCs)

—
N

FEATURES General Description
= 10-bit resolution

= 20/40/65/80MSPS max sampling rate

= Ultra-Low Power Dissipation:
15/25/38/46mW

= 61.6dB SNR at 80MSPS and 8MH7 Fiy

= Internal reference circuitry
= 1.8V core supply voltage o idle modes with fast startup times exist. The entire chip can either be

= 1.7 - 3.6V /O supply voltage Standby Mode or Power Down mode. The two modes are optimized to

The CDK1308 is a high performance ultra low power analog-to-digital
converter (ADC). The ADC employs internal reference circuitry, a CMOS
control interface and CMOS output data, and is based on a proprietary
structure. Digital error correction is employed to ensure no missing codes in
the complete full scale range.

= Parallel CMOS output user to select the mode resulting in the smallest possible energy

= 40-pin QFN package su Po‘n during idle mode and startup.

= Pin compatible with CDK1307 Q’ TheﬁQKBO%s a highly linear THA optimized for frequencies up to Nyquist.
e di tia k interface is optimized for low jitter clock sources and

APPLICATIONS
= Medical Imaging

» Portable Test Equipment FunCtl% 65?%

= Digital Oscilloscopes

sine wave, and CMOS clock inputs.
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= [F Communication /. |_
= Video Conferencing 0 m%@ A / z L Z
= Video Distribution oo E o0
[ 01 .
CM_EXT |+— .Cy orfa / % — CLK_EXT
'l
IN 10 0 OE_N

Ordering Information

Part Number Package  Pb-Free RoHS Compliant Operating Temperature Range Packaging Method
CDK1308AILP40 20MSPS | QFN-40 Yes Yes -40°C to +85°C Tray
CDK1308BILP40 40MSPS | QFN-40 Yes Yes -40°C to +85°C Tray
CDK1308CILP40 65MSPS | QFN-40 Yes Yes -40°C to +85°C Tray
CDK1308DILP40 80MSPS | QFN-40 Yes Yes -40°C to +85°C Tray

Moisture sensitivity level for all parts is MSL-2A.

Exar Corporation www.exar.com
48720 Kato Road, Fremont CA 94538, USA Tel. +1 510 668-7000 - Fax. +1 510 668-7001
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Data Sheet

Pin Configuration
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Pin No.

Pin Assignments

DFRMT
PD_N

CLK_EXT_EN

Pin Name

Description

0 VSS Ground connection for all power domains. Qﬁgs_e Yo'd
1,11, 16 DVDD Digital and 1/0-ring pre driver supply voltage! #BY, ¢y 4/
2 CM_EXT Common Mode voltage output 0, QA - 6‘ .
3,4,7 AVDD Analog supply voltage, 1.8V 4 "’(L '{9
56 IR, IN Analog input (non-inverting, inverting) v”QA‘
8 DVDDCLK Clock circuitry supply voltage, 1.8V
9 CLKP Clock input, non-inverting (format: LVDS, LVPECL, CMOS/TTL, Sine Wave)
10 CLKN Clock input, inverting. For CMOS input on CLKP, connect CLKN to ground
12 CLK_EXT_EN | CLK_EXT signal enabled when low (zero). Tristate when high.
13 DFRMT Data format selection. 0: Offset Binary, 1: Two's Complement
14 PD_N Full chip Power Down mode when Low. All digital outputs reset to zero. After chip power up
always apply Power Down mode before using Active Mode to reset chip.
15 OE_N Output Enable. Tristate when high
17, 18, 25, OVDD I/0 ring post-driver supply voltage. Voltage range 1.7 to 3.6V
26, 36, 37
19 NC
20 NC
21 NC
22 DO Output Data (LSB)
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Data Sheet

Pin Assignments (Continued)

Pin No. Pin Name Description
23 D1 Output Data
24 ORNG Out of Range flag. High when input signal is out of range
27 CLK_EXT Output clock signal for data synchronization. CMOS levels
28 D 2 Output Data
29 D_3 Output Data
30 D_4 Output Data
31 D_5 Output Data
32 D_6 Output Data
33 D_7 Outpuf Data
34 D_8 outpdf phata
35 D9 ut D& (MSB)
38, 39 CM_EXTBC_1, |Bi ntr ’(or the buffer driving pin CM_EXT
CM_EXTBC_ O |00: OFB4 0176ppA
10: 500pAQ41: 170y
40 SLP_N Sleep Mpde witenlow © P
Ko/ /Y
o, ‘e ':o
%, %0 .70
% %% ‘o
2, % %
O 9 %
® b, U
9 Q/z) 0(.
%, © %
v o,
. 5 %
0 Qo ,6 °
Y &, 4
%,
()
o
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Data Sheet

Absolute Maximum Ratings

The safety of the device is not guaranteed when it is operated above the “Absolute Maximum Ratings”. The device
should not be operated at these “absolute” limits. Adhere to the “Recommended Operating Conditions” for proper device
function. The information contained in the Electrical Characteristics tables and Typical Performance plots reflect the
operating conditions noted on the tables and plots.

Parameter Min Max Unit
AVDD -0.3 +2.3 Vv
DVDD -0.3 +2.3 Vv
AVSS, DVSSCK, DVSS, OVSS -0.3 +0.3 Vv
OvDD -0.3 +3.9 Vv
CLKP, CLKN -0.3 +3.9 Vv
Analog inputs and outpts (IPx, INx) )s, -0.3 +2.3 \
Digital inputs oy ’)9 0.3 +3.9 Vv
Digital outputs "Q} -0.3 +3.9 Vv

Reliability Information

Parameter

Storage Temperature Range
Lead Temperature (Soldering, 10s)

J-STD-20

ESD Protection

Product
Human Body Model (HBM)

Recommended Operating Conditions
Parameter
Operating Temperature Range

©2009-2013 Exar Corporation 4/14 Rev 1B
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Data Sheet

Electrical Characteristics

(AVDD = 1.8V, DVDD = 1.8V, DVDDCLK = 1.8V, OVDD = 2.5V, 20/40/65/80MSPS clock, 50% clock duty cycle,

-1dBFS 8MHz input signal, unless otherwise noted)

Symbol Parameter Conditions Min Typ Max Units
DC Accuracy
No Missing Codes Guaranteed
Offset Error Midscale offset 1 LSB
Gain Error Full scale range deviation from typical -6 6 %FS
DNL Differential Non-Linearity +0.15 LSB
INL Integral Non-Linearity +0.2 LSB
Vemo Common Mode Voltage Output Vavpp/2 \Y
Analog Input
Vemt Input Common Mode } Analog input common mode voltage Ve -0.1 Vem +0.2 \Y
VESR Full ScaleRange  _ 6 Differential input voltage range 2.0 Voo
Input Capacitance % 'Q . Differential input capacitance 2.0 pF
Bandwidth M 4 | Input bandwidth, full power 500 MHz
Power Supply 6:4 u”
AVDD upply voltage to all 1.8V domain pins. 1.7 1. . Vv
’ Core Sumnly Vol /Q" ly vol Il 1.8V domain pi 8 2.0
DVDD ore Supply Voltage Q’ Pin Configuration and Description
Q Q 0 driver supply voltage (OVDD). 1.7 2.5 3.6 "
QovDD 1/0O Supply Voltage oa Muls igher than or ()aqual to Core Supply
tage >p = VpvbD
o,0
o, Q. §
%79 %
o g Q,) 0.
Q %x %
%, %,
$ s %
i
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Data Sheet

Electrical Characteristics - CDK1308A

(AVDD = 1.8V, DVDD = 1.8V, DVDDCLK = 1.8V, OVDD = 2.5V, 20MSPS clock, 50% clock duty cycle,
-1dBFS 8MHz input signal, unless otherwise noted)

Symbol Parameter Conditions Min Typ Max Units
Performance
Foy = 2MHz 61.7 dBFS @)
Fiy = 8MHz 60 61.6 dBFS g
SNR Signal to Noise Ratio F=FS/2 61.6 dBFS [N
N~ :
(O8]
Fiy = 20MHz 61.6 dBFS 8
Fiy = 2MHz 61.7 dBFS c
Fiy = 8MHz 60 61.6 dBFS =
SINAD Signal to Noise and Distortion Ratio F =FS/2 60.5 dBFS a
INT .
Fiy = 20MHz 61.6 dBFS 5
’ 6 Fiy = 2MHz 80 dBc s
(o) () Fu = 8MHz 70 81 dBc o
SFDR Spurious Free Dynami% e
é Oo/.o Fo = FS/2 70 dBc g
@;‘ 7y Fin = 20MHz 80 dBc @
=
’Q e = 2MHz -90 dBc ‘N
Q(c N = BMHz -80 -90 dBc S
HD2 Second order Harmonic Dist% Q - r( © % e I
. R
O “®f,-0 90 dBc Q
T i &
7 EGZMHz"O -80 dBc Pl
9, ' =
YL o= g (0 A -70 -81 dBc )
HD3 Third order Harmonic Distortion ) _ ‘,‘C‘ 70 dBe %
-80 dBc wn
10.0 bits o
9.7 9.9 bits =
ENOB Effective number of Bits 98 bits CI—‘>
]
9.9 bits O
Power Supply ) .. -
Alpp Analog Supply Current (%4 2”2 5.7 mA JU>
DIpp Digital Supply Current Digital core supply Y/ v - 1.0 mA Q
2.5V output driver supply, sine wavejifput, (p 65 °17 mA -
o Ot e S Fin = 1MHz, CLK_EXT enabled /4 %, o g
bb utput Driver Supply 2.5V output driver supply, sine wave input, v’@ 1.2 mA =
Fin = 1MHz, CLK_EXT disabled 4
Analog Power Dissipation N 10.3 mwW
. N OVDD = 2.5V, 5pF load on output bits, 4.8 mwW
Digital Power Dissipation Fy = 1MHz, CLK_EXT disabled
o OVDD = 2.5V, 5pF load on output bits, 15.1 mw
Total Power Dissipation Fn = 1MHz, CLK_EXT disabled
Power Down Dissipation 9.9 nu
Sleep Mode Power Dissipation, Sleep mode 7.7 mw
Clock Inputs
Max. Conversion Rate 20 MSPS
Min. Conversion Rate 15 MSPS

©2009-2013 Exar Corporation 6/14 Rev 1B



Data Sheet

Electrical Characteristics - CDK1308B

(AVDD = 1.8V, DVDD = 1.8V, DVDDCLK = 1.8V, OVDD = 2.5V, 40MSPS clock, 50% clock duty cycle,
-1dBFS 8MHz input signal, unless otherwise noted)

Symbol Parameter Conditions Min Typ Max Units
Performance
Foy = 2MHz 61.6 dBFS @)
| Fiy = 8MHz 60 61.6 dBFS g
SNR Signal to Noise Ratio . -
Fiy = FS/2 61.6 dBFS w
Fry = 30MHz 61.5 dBFS 8
Fiy = 2MHz 61.6 dBFS c
Fiy = 8MHz 60 61.6 dBFS =
SINAD Signal to Noise and Distortion Ratio F =FS/2 61.2 dBFS a
INT .
Fiy = 30MHz 61.4 dBFS 5
’ 6 Fiy = 2MHz 80 dBc s
(o) () Fu = 8MHz 70 81 dBc o
SFDR Spurious Free Dynami% e
é 0/.0 Foy = FS/2 72.0 dBc g
@;‘ 7y Fin=30MHz 80 dBc @
=
’Q e = 2MHz -90 dBc ‘N
Q(c N = BMHz -80 -90 dBc S
HD2 Second order Harmonic Dist% Q - r( © e e I
. R
o “Gr,-D 85 dBc Q
T i &
7 EGZMHz"O -80 dBc Pl
Q = .Q ey
3 Third order Harmonic Distortion '} s : \°/ 7 - o 8
HD
4 = 0 -72.0 dBc
-80 dBc (%
: LY,
9.9 bits y)
9.7 9.9 bits
ENOB Effective number of Bits 9.9 bits CI—‘>
]
9.9 bits O
Power Supply ) .. -
Alpp Analog Supply Current (%4 2”2 9.3 mA JU>
DIpp Digital Supply Current Digital core supply Y/ v - 1.7 mA Q
2.5V output driver supply, sine wavejifput, (D 65 03.1 mA -
o Ot e S Fin = 1MHz, CLK_EXT enabled /4 %, o g
bb utput Driver Supply 2.5V output driver supply, sine wave input, v’@ 2.2 mA =
Fin = 1MHz, CLK_EXT disabled 4
Analog Power Dissipation N 16.7 mwW
. N OVDD = 2.5V, 5pF load on output bits, 8.6 mwW
Digital Power Dissipation Fy = 1MHz, CLK_EXT disabled
o OVDD = 2.5V, 5pF load on output bits, 25.3 mw
Total Power Dissipation Fn = 1MHz, CLK_EXT disabled
Power Down Dissipation 9.7 nu
Sleep Mode Power Dissipation, Sleep mode 11.3 mwW
Clock Inputs
Max. Conversion Rate 40 MSPS
Min. Conversion Rate 20 MSPS
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Data Sheet

Electrical Characteristics - CDK1308C

(AVDD = 1.8V, DVDD = 1.8V, DVDDCLK = 1.8V, OVDD = 2.5V, 65MSPS clock, 50% clock duty cycle,
-1dBFS 8MHz input signal, unless otherwise noted)

Symbol Parameter Conditions Min Typ Max Units
Performance
Fry = 8MHz 60 61.6 dBFS (@)
| Fiy = 20MHz 61.6 dBFS g
SNR Signal to Noise Ratio . -
Foy = FS/2 61.5 dBFS 0
Fiy = 40MHz 61.3 dBFS 8
Fin = 8MHz 60 61.6 dBFS c
Fin = 20MHz 61.6 dBFS =
SINAD Signal to Noise and Distortion Ratio F =FS/2 60.4 dBFS a
IN= :
} Fiy = 40MHz 61.1 dBFS 5
6 Fiy = 8MHz 70 77 dBc s
(o) (3 Fu = 20MHz 77 dBc
SFDR Spurious Free Dynami%e 0’ FIN — = o g
INT E
@;‘ o(y Fin = 40MHz 75 dBc @
=
’Q T = 8MHz -80 -90 dBc ‘N
Q(c N = 20MHz 95 dBc S
HD2 Second order Harmonic Dist% Q - r( Y e e I
: R
O “®f,-40 90 dBc Q
T Pt &
7 i?osMHz"o -70 -77 dBc Pl
‘?} Fn = 28tz G 77 dBc )
HD3 Third order Harmonic Distortion ) -F ‘,‘C‘ 70 dBe o
e Y -75 dBc (%
ez 72 ~ A 9.7 9.9 bits Z,U)
Fry = 20M) % ¢ 9.9 bit =
ENOB Effective number of Bits N g : = -
e
° 9.7 bits
(7 | @
Fn=40MHz Qi ‘o O, 9.9 bits o
Power Supply () K, "¢ ). -
Alpp Analog Supply Current : [\ %}, (%4 2 13.8 mA JU>
DIpp Digital Supply Current Digital core supply Y/ v - 2.6 mA Q
2.5V output driver supply, sine waygjifiput, (™ 65 *4.9 mA -
o Ot e S Fin = 1MHz, CLK_EXT enabled /4 %, o g
bb utput Driver Supply 2.5V output driver supply, sine wave input, v’@ 3.4 mA =
Fiv = 1MHz, CLK_EXT disabled 4
Analog Power Dissipation N 24.8 mwW
. N OVDD = 2.5V, 5pF load on output bits, 13.2 mwW
Digital Power Dissipation Fy = 1MHz, CLK_EXT disabled
o OVDD = 2.5V, 5pF load on output bits, 38.0 mw
Total Power Dissipation Fn = 1MHz, CLK_EXT disabled
Power Down Dissipation 9.3 nu
Sleep Mode Power Dissipation, Sleep mode 15.7 mwW
Clock Inputs
Max. Conversion Rate 65 MSPS
Min. Conversion Rate 40 MSPS
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Data Sheet

Electrical Characteristics - CDK1308D

(AVDD = 1.8V, DVDD = 1.8V, DVDDCLK = 1.8V, OVDD = 2.5V, 80MSPS clock, 50% clock duty cycle,
-1dBFS 8MHz input signal, unless otherwise noted)

Symbol Parameter Conditions Min Typ Max Units
Performance
Fry = 8MHz 60 61.6 dBFS (@)
Fiy = 20MHz 61.2 dBFS g
SNR Signal to Noise Ratio F = 30MHz 613 dBFS [N
IN = :
(O8]
Fiy = FS/2 61.3 dBFS 8
Fiy = 8MHz 60 61.3 dBFS c
Fin = 20MHz 60.7 dBFS =
SINAD Signal to Noise and Distortion Ratio Fo = 30MHz 61.0 dBFS a
IN T .
} Fiy = FS/2 59 dBFS S
6 Fiy = 8MHz 70 75 dBc s
(o) (3 Fu = 20MHz 75 dBc
SFDR Spurious Free Dynami%e 0’ FIN o = o g
IN = E
@;‘ o(y Fin = FS/2 65 dBc @
=
/ T = 8MHz -80 -90 dBc =
(J) N N
Q(c N = 20MHz -95.0 dBc S
HD2 Second order Harmonic Dist% Q - r( Gorr % e I
. R
(¢S T 80 dBc Q
T Pt &
7 8MHz? 7y -70 75 dBc Pl
L Fu=af: Q) -75.0 dBc )
HD3 Third order Harmonic Distortion ) —3 ‘,‘C‘ 75 dBe o
= <
nEFS/2 Q \g ) -65 dBc n
2 ~ A 9.7 9.9 bits o
% ¢ 9.8 bits =
ENOB Effective number of Bits 98 bits CI—‘>
9.5 bits o
Power Supply I o .
Alpp Analog Supply Current (%4 2 16.5 mA JU>
DIpp Digital Supply Current Digital core supply Y/ v - 3.3 mA Q
2.5V output driver supply, sine waygjifiput, (™ 65 5.9 mA -
o Ot e S Fin = 1MHz, CLK_EXT enabled /4 %, o g
bb utput Driver Supply 2.5V output driver supply, sine wave input, v’@ 4.1 mA =
Fin = 1MHz, CLK_EXT disabled 4
Analog Power Dissipation N 29.7 mwW
. N OVDD = 2.5V, 5pF load on output bits, 16.2 mwW
Digital Power Dissipation Fy = 1MHz, CLK_EXT disabled
o OVDD = 2.5V, 5pF load on output bits, 45.9 mw
Total Power Dissipation Fn = 1MHz, CLK_EXT disabled
Power Down Dissipation 9.1 nu
Sleep Mode Power Dissipation, Sleep mode 18.3 mwW
Clock Inputs
Max. Conversion Rate 80 MSPS
Min. Conversion Rate 65 MSPS
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Data Sheet

Digital and Timing Electrical Characteristics

(AVDD = 1.8V, DVDD = 1.8V, DVDDCLK = 1.8V, OVDD = 2.5V, 20/40/65/80MSPS clock, 50% clock duty cycle,
-1 dBFS input signal, 5pF capacitive load, unless otherwise noted)

Symbol Parameter Conditions Min Typ Max Units
Clock Inputs
Duty Cycle 20 | | 80 % high
Compliance CMOS, LVDS, LVPECL, Sine Wave
Differential input swing 400 mVpp
Input Range Differential input swing, sine wave clock input 1.6 Vpp
Input Common Mode Voltage Keep voltages within ground and voltage of OVpp 0.3 Vovop -0.3 \Y
Input Capacitance Differential 2 pF
Timing
Trp Start Up Time from Power D From Power Down Mode to Active Mode 900 clk cycles
Toip Start Up Time from "Q From Sleep Mode to Active Mode 20 clk cycles
Towr Out Of Range Recov% @ﬁ 1 clk cycles
Tap Aperture Delay v [o) 0.8 ns
Erms Aperture Jitter %‘\—e <0.5 ps
Tiar Pipeline Delay "’Q Cx 12 clk cycles
To Output Delay % ﬂ@m output bits (see timing diagram) 3 10 ns
Toc Output Delay Relative to CLK E)@ See ti %agram 1 6 ns
Logic Inputs OA
% V
Vin High Level Input Voltage Q’ dvjjf:?ogz %A 08 j/OVDD X
> 3. Y 0 0.8 \Y%
V. Low Level Input Voltage Voroll o 17V /A 0 02 Vouon v
Iy High Level Input Leakage Current Q)A 6 9 -10 10 MA
Iy Low Level Input Leakage Current v/'N 5% 3?} . -10 10 MA
G Input Capacitance '\9 N "O‘ 3 pF
Logic Outputs Q“ Q‘ (o9
Vou High Level Output Voltage V/) S %D;O.l \Y
VoL Low Level Output Voltage ’ O Q ,Q 0.1 \Y
Post-driver supply voltage equa@&n /s . 5 pF
C Max Capacitive Load supply voltage Vovpp = Vocvop rds o
Post-driver supply voltage above 2.25V ® (/ﬁ Y10 pF
Note: GQ

(1) The outputs will be functional with higher loads. However, it is recommended to keep the load on output data bits as low as possible to keep dynamic currents
and resulting switching noise at a minimum.

©2009-2013 Exar Corporation
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Data Sheet

Analog Input

Clock Input
:ETD Tap

Data Output >< N-13 X N-12 >< N-11 >< N-10 >< N-9 >< N-8 ><
— -<IDC

CLK_EXT |

Q. 6@ Figure 1. Timing Diagram
Qeé .
Recommended Usage ’5 DC-Coupling
Analog Input Q C" Figure 3 shows a recommended configuration for DC-
coupling. Note that the common mode input voltage must
be controlled according to specified values. Preferably, the
CM_EXT output should be used as a reference to set the

The analog inputs to the CDK1308%SW|tct@ﬂca aaﬂr
track-and-hold amplifier optimized forGt erenffl opergo
tion. Operation at common mode voItag% ply
oemmon mode voltage.

is recommended even if performance will bejaod for%

ranges specified. The CM_EXT pin provides a vo sulp. T ut amplifier could be inside a companion chip or
able as common mode voltage reference. The | a|0@ COU@ a dedicated ampllﬁer Several suitable single
buffer for the CM_EXT voltage can be switched off, (e} ndéd to rentlal driver amplifiers exist in the market.
driving capabilities can be changed by using the CM_EXT-O/.The em %ner should make sure the specifications
BC control input. %“e lifier is adequate for the total system,

) o ) ) b|||t|es comply with the CDK1308
Figure 2 shows a simplified drawing of the input net- input &pcifi
work. The signal source must have sufficiently low output Q'/

impedance to charge the sampling capacitors within one O@ Q}é O
clock cycle. A small external resistor (e.g. 22Q) in series
with each input is recommended as it helps reducing tran-
sient currents and dampens ringing behavior. A small dif-
ferential shunt capacitor at the chip side of the resistors
may be used to provide dynamic charging currents and
may improve performance. The resistors form a low pass
filter with the capacitor, and values must therefore be de- =
termined by requirements for the application.

~%— CM_EXT
‘E‘T 1Px
~

Q

INx

Amplifier

Figure 3. DC-Coupled Input

track

L Detailed configuration and usage instructions must be
IPx o 1 . . .
21pF _L_ hold found in the documentation of the selected driver, and
I the values given in Figure 3 must be varied according to
% rack the recommendations for the driver.
track
tiili 2.1p|:_t AC'COUp“ng
Nk o 1 1
hold A signal transformer or series capacitors can be used
Figure 2. Input Configuration to make an AC-coupled input network. Figure 4 shows

©2009-2013 Exar Corporation 11/14 Rev 1B

a1 QY AG-0T ‘SASINO8/S9/0t/0C 1omod Mo elyn 80STIAD



Data Sheet

a recommended configuration using a transformer. Make
sure that a transformer with sufficient linearity is selected,
and that the bandwidth of the transformer is appropriate.
The bandwidth should exceed the sampling rate of the
ADC with at least a factor of 10. It is also important to
keep phase mismatch between the differential ADC inputs
small for good HD2 performance. This type of transformer
coupled input is the preferred configuration for high fre-
quency signals as most differential amplifiers do not have
adequate performance at high frequencies. If the input
signal is traveling a long physical distance from the signal
source to the transformer (for example a long cable), kick-
backs from the ADC will also trav ng this distance. If
these kick-backs are not ter te erly at the source
side, they are reflected and w d toJ& input signal at
the ADC input. This could reduc gge%@ rformance.
To avoid this effect, the source must tiv rminate
the ADC kick-backs, or the traveling Q@ﬁld be

very short. If this problem could r%e avw t(o ;

cuit in Figure 6 can be used.
% oo
L

CM_EXT
330 o
1 IPx

0 6

33Q

’{9
O

Figure 4. Transformer-Coupled Input

Figure 5 shows AC-coupling using capacitors. Resistors
from the CM_EXT output, Rcm, should be used to bias the
differential input signals to the correct voltage. The series
capacitor, CI, form the high-pass pole with these resistors,
and the values must therefore be determined based on
the requirement to the high-pass cut-off frequency.

CM_EXT
22Q
|NPxo—| |—|: IPx
C
Rem
22pF——
Rem

INNxo—| |—|22: INXx
T

Figure 5. AC-Coupled Input

©2009-2013 Exar Corporation

ﬁ
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CM EXT
o 120nH 33Q _
A IPx
6 ptional| [hn  2200[] ==220F
’b’ 7 = N
e °'>

Note that startup time from Sleep Mode and Power Down
Mode will be affected by this filter as the time required
to charge the series capacitors is dependent on the filter
cut-off frequency.

Iftheinputsignal has a long traveling distance, and the kick-
backs from the ADC not are effectively terminated at the
signal source, the input network of Figure 6 can be used.
The configuration is designed to attenuate the kickback
from the ADC and to provide an input impedance that looks
as resistive as possible for frequencies below Nyquist.
Values of the series inductor will however depend on board
design and conversion rate. In some instances a shunt
capacitorin parallel with the termination resistor (e.g. 33pF)
may improve ADC performance further. This capacitor
attenuate the ADC kick-back even more, and minimize the
kicks traveling towards the source. However, the imped-
ance match seen into the transformer becomes worse.

o'
% ?@ern? ’&nput Network

Clock Input And Jltte&&nﬂ erations

Typically high-speed ADCs use%gth clock edges to gener-
ate internal timing signals. In the CDK1308 only the rising
edge of the clock is used. Hence, input clock duty cycles
between 20% and 80% is acceptable.

The input clock can be supplied in a variety of formats.
The clock pins are AC-coupled internally, and hence a wide
common mode voltage range is accepted. Differential
clock sources as LVDS, LVPECL or differential sine wave
can be connected directly to the input pins. For CMOS
inputs, the CLKN pin should be connected to ground, and
the CMOS clock signal should be connected to CLKP. For
differential sine wave clock input the amplitude must be
at least £800mVpp.

12/14 Rev 1B
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Data Sheet

The quality of the input clock is extremely important for
high-speed, high-resolution ADCs. The contribution to SNR
from clock jitter with a full scale signal at a given frequency
is shown in the equation below:

SNRjitter = 20 * log (2 * T * Fyy * €)

where Fin is the signal frequency, and €; is the total rms
jitter measured in seconds. The rms jitter is the total of all
jitter sources including the clock generation circuitry, clock
distribution and internal ADC circuitry.

For applications where jitter may limit the obtainable per-
formance, it is of utmost importance to limit the clock
jitter. This can be obtained b L? precise and stable
clock references (e.g. crys scillars with good jitter
specifications) and make surelt c&& istribution is

well controlled. It might be advan% se analog
power and ground planes to ensure | Oi O(Qe sup-
plies to all circuitry in the clock distki %‘It is ost
importance to avoid crosstalk betw eﬁ %é ;z*m S

and the clock and between the anal
the clock since such crosstalk often re% n h ic
distortion.

The jitter performance is improved with reduced

formance is obtained with LVDS or LVPECL clock with
edges. CMOS and sine wave clock inputs will result in
slightly degraded jitter performance.

@oss a
fall times of the input clock. Hence, optimum Jlttef% j IIy
SO

If the clock is generated by other circuitry, it should be re-
timed with a low jitter master clock as the last operation
before it is applied to the ADC clock input.

Digital Outputs

Digital output data are presented on parallel CMOS form.

Table 1: Data Format Description for 2Vp, Full Scale Range

Differential Input Voltage (IP - IN)

QOutputdata: D_.9:D_0
(DFRMT = 0, offset binary)

The voltage on the OVDD pin set the levels of the CMOS
outputs. The output drivers are dimensioned to drive a
wide range of loads for OVDD above 2.25V, but it is rec-
ommended to minimize the load to ensure as low transient
switching currents and resulting noise as possible. In ap-
plications with a large fanout or large capacitive loads, it
is recommended to add external buffers located close to
the ADC chip.

The timing is described in the Timing Diagram section.
Note that the load or equivalent delay on CK_EXT always
should be lower than the load on data outputs to ensure
sufficient timing margins.

The digital outputs can be set in tristate mode by setting
the OE_N signal high.

The CDK1308 employs digital offset correction. This means
that the output code will be 4096 with shorted inputs.
However, small mismatches in parasitics at the input
can cause this to alter slightly. The offset correction also

aesults in possible loss of codes at the edges of the full

range. With no offset correction, the ADC would clip
nd before the other, in practice resulting in code
opp05|te end. With the output being centered
utput will clip, and the out of range flags will
efo X code is reached. When out of range
e is forced to all ones for over-range

th
an d zero%r und@&ange
Data F( t |on/o

The output c@ ar??ser@ «on offset binary form
T

when DFRM low (c t td&)Vss) Setting DFRMT

high (connect to OVpp) reSL%w 2's complement output
format. Details are shown in Table 1 below.

Output Data: D_9: D_0
(DFRMT = 1, 2's complement)

1.0V 111111 1111 0111111111
+0.24mV 10 0000 0000 00 0000 0000
-0.24mV 0111111111 111111 1111

-1.0v 00 0000 0000 10 0000 0000
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Data Sheet

Reference Voltages

The reference voltages are internally generated and buff-
ered based on a bandgap voltage reference. No external
decoupling is necessary, and the reference voltages are
not available externally. This simplifies usage of the ADC
since two extremely sensitive pins, otherwise needed, are
removed from the interface.

Operational Modes

The operational modes are controlled with the PD_N and
SLP_N pins. If PD_N is set low, all other control pins are
overridden and the chip is set in er Down mode. In
this mode all circuitry is congetel ed off and the in-
ternal clock is disabled. Henc @y Iea@e current con-

&6 Q'o
9{ vl
«9,)0 /c

a ]

Mechanical Dimensions
QFN-40 Package

°,

Pin 1 ID - Dia. 0.5 —={1. 144—

(Top Side) | Pin 1ID - Dia. R
I xouu/muuuuuuui%
T 5 Mo
> <-0.45
] Pin 0 Exposed Pad
|
D D2 -
]
]
]
|
]
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tributes to the Power Down Dissipation. The startup time
from this mode is longer than for Sleep Mode as all refer-
ences need to settle to their final values before normal
operation can resume.

The SLP_N signal can be used to set the full chip in Sleep
Mode. In this mode internal clocking is disabled, but some
low bandwidth circuitry is kept on to allow for a short
startup time. However, Sleep Mode represents a signifi-
cant reduction in supply current, and it can be used to
save power even for short idle periods.

The input clock should be kept running in all idle modes.
However, even lower power dissipation is possible in Power
Down mode if the input clock is stopped. In this case it is
important to start the input clock prior to enabling active mode.

Inches Millimeters

Symbol Min Typ Max Min Typ Max
a A - - 0.035 09
Ay 0.001 [ 0.0004 | 0.002 0.00 0.01 0.05
A - 0.023 0.028 - 0.65 0.7

’ As 0.008 REF 0.2 REF
@ b 0.008 | 0010 | 0013 02 | 025 | o032

j D 0.236 BSC 6.00 BSC

Dy 0.226 BSC 5.75 BSC
A3 D, 015 | 0.162 | 0.167 395 | 410 | 425
L 0.012 | 0.016 | 0.020 03 [ 04 [ 05

1 v 0.020 BSC 0.50 BSC
o :? o - 12° 0° - 12°

"f . 0.008 - - 0.2 - -
G (L) 0.0096 | 0.0168 | 0.024 0.24 0.42 0.6
o‘ R 004 0.008 - 0.1 0.2 -
L ¢
0/- gnensio%ﬁneter unless otherwise noted.
$ 90’ ("5/
~
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A New Direction in Mixed-Signal

EXAR Corporation reserves the right to make changes to the products contained in this publication in order to improve design, performance or reliability. EXAR Corporation assumes no responsibility for the use of any
circuits described 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 circumstances.

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