A/D and D/A Converters

Panasonic

AN8130FBP

High Speed Low Power Consumption Bi-CMOS 10-Bit A/D Convertor

B Overview

The ANB30FBP is a 10-bit A/D convertor for image
processing which employs the bi-CMOS process to real-
ize the low consumption powaer.

M Features

+ 10-bit resolution

« Maximum conversion rate : 20 MSPS (min.)
« Sample holding circuit not required

+ Low consumption power . 750 mW (typ.)

« S/H circuit built-in

» 2-step parallel type

B Application Field

« Digital video broadcasting such as D-STB

« Image equipment such as hi-vision device

« OA equipment such as image scanner

» Measuring equipment such as digital oscilloscope
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A/D and D/A Converters ANS8130FBP

Bl Major Characteristics (Vee=5V, Vege=—5V, Ta=25C)

Parameter Condition Rating Unit
Resolution 10 Bit
Input dynamic range 2 Vep
Linearity error Vin=2Vp_p *1 LSB
Differential linearity error +0.5 LSB
Maximum conversion rate 20 MSPS

L . fcik =20MHz, fi=1MHz 52 dB
Quantization noise (S/N) fex=20MHz, ;= 8MHz 47 dB
Differential gain (DG)) IRE standard 15kHz 0.5 %

- - Sawtooth 40% subcarrier
Differential phase (DP) fox =20MHz, Nolock 0.5 deg
Input band (BW) Vin=2Vpp 10 MHz

M Absolute Maximum Rating (Ta=25C)

Parameter Symbol Rating Unit

Vee . —6to+05 \%

Supply voltage Veo 05t +6 v
Analogue input voltage Vin Vg to Ve v
Digital input voltage Veiksu/Verkap —0.5t0 Vgc+0.5 A%
Digital output current IOVF, IDO to ID9 —15 mA
Reference voltage Vre/Vrr Ve to +0.5 v
Power dissipation* Pp 1137 mW
Operating ambient temperature Topr —20to +70 T
Storage temperature Tug —551t0 +150 T

*Ta=70T

B Recommended Operating Conditions (Ta=25C)

Parameter Symbol min typ max Unit
Positive supply voltage Vee 4.75 5 525 A\
Negative supply voltage Vee —5.25 -5 —4.75 v
A% — —_ v
Reference voltage a 0
Vs -— -2 — v
Analogue input voltage Vin Vre —_ Vrr \"
s Vi 2 -— 4 \Y
Digital input voltage
Vi 0 —_ 0.8 \Y%
.. IOH — *04 - l'l'lA
Digital output current
IoL — 1.6 — mA
S/H clock input/pulse width* tu 15 20 — ns
A/D clock input pulse width * ty 35 40 — ns

* fc[_]( =16MHz



ANS8130FBP A/D and D/A Converters

B Electrical Characteristics (Vec=5V, Vgg=—5V, Ta=25C)

Parameter Symbol ) Condition min ‘| typ max Unit
Dlcc — 5 10 mA
Supply current Alec —_— 14 28 mA
Iee —164 131 —_ mA
. L. Irr Vrr=0V 24 3 3.6 mA
Reference resistive current
Irs Veg=—2V —3.6 -3 —24 mA
Input bias current Iv Vinsu=—1V —_— 10 100 LA
I V. =V =270V - 1 8 A
Clock input current = CLKAD” TCLKSH 2
In Vekan= Verks =04V — 1 8| uA
Vv =— . 4 -— \%
Digital output voltage o Lox 40 A 27 3
Vou IoL =1.6mA — — 04 A"
Linearity error ' EL Vin=2V,—p — *1 | — LSB
Differential linearity error Ep ViN=2V,—, — +0.5 +1 LSB
Maximum conversion rate Femax Vin=2Vp-p 20 — — | MSPS
fok = 16MHz, fry=1MHz — 53 — dB
fok = 16MHz, fin=8MHz - 49 — dB
Quantization noise S/N k= 16MHz, fin
fok =20MHz, fin=1MHz - 52 — dB
fok =20MHz, fin=8MHz LT 47 - dB
Differential gain DG IREstandard 15kHz — 0.5 1 %
- - Sawtooth 40% subcarrier
Differential phase DP feue=20MHz, Nolock —_— 0.5 1 deg
Digital output delay T4 — 33 — ns
Clock delay Tk fox =16MHz -5 0 5 ns
Input capacitance Cin — 10 — pF
Input offset voltage Vors - 0 - v
H Timing Chart
N+2
N+1
Analogue input N } t
(Vinsn)
Clock input (S/H) /\ /_\ N /_\ N f\
(CLKsn) / N N+ N+2

Clock input (A/D) N N+1 N+2
(CLK0) _\_ /___\__/

Digital output N—3 X N—2 N—1 X N
(OVF, D0~D?9)

— TCLK [*— —_— T4




A/D and D/A Converters

ANB8130FBP
B Output Code
Input signal Digital output
Step 5 M L
2.000VFS 1.953mV STEP OVF 9876543210
m: an
000 —0.000000 0000000000
001 —0.001953 0 0000000001
511 —0.998047 0 Oll1i11111
512 — 1.000000 1000000000
513 —1.001953 0 1000000001
1023 —1.998047 0 1111111111
1024 —2.000000 1111111111
B Pin Descriptions
PinNo. | Symbol Pin name Standard waveform | Voltage level Description
16,17 AVce Analogue positive power supply pin 5V
4,5,6
7,8, 1
13,14, 18 1t is a power supply pin for analogue signal.
19, 22,25 Connect tantalum capacitor of several x F
27,29, % v, Anal ti ly pi —5y and ceramic capacitor of 0.1 y F as near as
33,39, 40 AVee OBt Negdlive power suppy pin possible to this pin between this pin and
2,45 51 AGND.
33, 54, 56
51, 59, 60
64
It is a power supply pin for digital circuit
28,30 DVee Digital positive power supply pin 5V block. Connect tantalum capacitor of
49 several #F and ceramic capacitor of 0.1
M
- - - w F as near as possible to this pin between
20,52 DVge digital negative power supply pin —5V this pin and DGND.
9,12 Connect the analogue ground and digital
15,55 | AGND | analogue ground pin ov ground with the possible lowest impedance
61 at one point as near as possible to the chip.
Inserting ferrife, . fusebatween. abave iwa
grounds and connecting the AGND ‘with
the ground for power supply may decrease
21.31| DGND oV the noise.

50

Digital ground pin
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A/D and D/A Converters

B Pin Descriptions (cont.)

PinNo. | Symbol Pin name Standard waveform | Voltage level Description
62 Vs Reference voltage low level -2V
. . _ It is used to set the reference voltage of
63 Vim Reference voltage middle point level v comparator. Normally, Vgr is given 0 V
and Vgg is given -2 V. Connect tantalum
capacitor of several xF and ceramic
. capacitor of 0.1 xF in parallel between
1 Vrr Reference voltage high level ov each pin and analogue ground. Vg is
provided for linearity compensation which
gives middle point potential. However,
it is normally opened.
Setting the INV pin to "L" level invert all
the outputs (DO - D9) but not the overflow
26 INV Digital output invert pin TTL output. This pin is set to "L" level with no
connection and operates a synchronously
with clock.
When overflow occurs, it becomes "H"
34 OVF Overflow output TIL level. This output is not affected by the
i INV pin
It is an input pin of analogue signal for
sample holding circuit. Input capacitance
is about 10 pF. However, in order to
obtain good frequency characteristics,
10 VIN. Anal input (S 0~ —2V drive it by using a buffer with the possible
S ogue input (S/H) largest driving capacity. The resistor of
about 150 Q should be inserted between
this pin and AGND pin to make the
frequency characteristics flat.,
3 VOsu Analogue input (A/D) 0~—2v It is an output for sample holding circuit.
It is an input pin of analogue signal for
A/D conversion circuit. Normally, the
. — sample holding output VOsy is directly
2 VINaxp | Analogue input (A/D) 0~-2v connected with it. When ringing is large,
connect the inductor of about 0.3 4« H and
the resistor of about 150 () in series with
it.
It is a clock for A/D and S/H circuits. For
their timing, refer to tl_l_e attached sheet.
n | e [okmusm  (Reecow [ |lmwicdelmala i
24 CLKxp | Clock input (A/D) timing chart. particularly overshoot. When CMOS is
used, the high level should set 3.5 V or
lower by resistive divider.
35 DO Digital output (LSB)
36 D1 Digital output It is an out .
2, put pin for the TTL level. In
37 b2 Digital output order to prevent the digital noise to
38 D3 Digital output entering into the analogue circuit, suppress
41 D4 Digital output Refer to the the ringing as far as possible. It is
13 D5 Digital output timing chart. TTL effective to insert the ferrite beads or
44 D6 Digital output resistor of about 220 ) between each pin
2. and the inputymin for s of lagic | which
46 D7 Digital output receives it.
47 D8 Digital output
48 D9 Digital output (MSB)
58 NC Open it for use.
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B Characteristic Curve
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