A/D and D/A Converters

Panasonic

AN8135

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

. OVerVieW Unit | mm
The AN8135 is a 10-bit A/D Convertor for measure-
ment which employs the high frequency bipolar process
to realize the low power consumption. 213 | 076
It can operate with single power supply of —5.2V and 3 15.85 21l | [ !.1905
maximum conversion rate of 100 MSPS, realizing the LI MIM I €A LG Ml L1 2‘2:
low error rate. = g TR 1
B Features SRE 2 3
« 10-bit resolution 777 8 n
» Super high speed .| maximum conversion rate of =
100MSPS (min.) 608 10
« Low power consumption : 1.8W (typ.) Ty 0261 i g
» Low input capacitance : 10pF o
o Input/Output form ; ECL level °3 [P Y S—
H Application Field
. . oA . 68-pin LCC Package (QFN068-C-8950)
« Measuring equipment such as digital oscilloscope
« Image processing
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AN8135 A/D and D/A Converters

H Absolute Maximum Rating (Ta=257C)

Parameter Symbol Rating Unit
Supply voltage Ve ) —6.0to +0.5 v
Analogue input voltage Vin Ves to +0.5 \
Digital input voltage Vewx/Vax Ve to +0.5 v
Digital output current Ipo to Ing —20 mA
Reference resistive voltage Ir1/Ire +20/—20 mA
Reference input voltage Vre/Vrr Vesto +0.5 v
Power dissipation Pp 1582.2* mwW
Operating ambient temperature Topr 0to 70 T
Storage temperature T —55to +150 T

* Under Ta=70°C (With no air and heat emiiter)

B Recommended Operating Conditions (Ta=25C)

Parameter Symbol min typ max Unit

Negative supply voltage VEe —54 —5.2 —5.0 v
Reference voltage Vg = 0 — M
VRss . —2.0 — \'

Analogue input voltage T Vi Vges — Vrrs v
NI Vi Y —0.9 —_— v
Digital input voltage Vi - 17 — v
Clock input pulse width * ta - 5 — ns

* fCLK =100MHz

B Electrical Characteristics (Vgz=5V, Ta=25T)

Parameter Symbol Condition min typ max Unit
Supply current Ige —400 | —350 =y mA
Reference current L Va5 oV 3 8 14 mA
Irs Vres= —2.0V —14 —8 — mA
Input bias current Iiv Vin=—1.0V - 220 350 HA
Clock input current I Vexk= —1.105V - — 20 HA
Digital output voltage Yor | R,=100Q TO Vr=—20V L M M
Vo — - —1.6 v
Linearity error EL Vrrs — Vrps =2.0V —_— —_— +2.0 LSB
Differential linearity error Ep Vrrs — Vres =2.0V _— — +0.6 LSB
Maximum coversion rate Femax 100 — — MHz
Input dynamic range — 2 — Ve-p
Equivalent input impedence *! Riv Vn=—1V —_— 300 — kQ
Input capacitance *! Cmv Vn=—1V — 10 —_— pF
ferx = 100MHz, fiy=50MHz
Error rate *! 12LSBLLE — — 10712 tps
Quantization noise *? SINAD for = 100MHz, fiv=S0MHz 30 >4 - dB
forxk =100MHz, fiv=50MHz 42 45 — dB
Input band *! BWr —3dB, Vn=2.0Vpp — 100 | — MHz
Clock duty *! DTY fox=100MHz 30 50 60 %
Digital output delay *! T4 (6.8) 7 (7.2) ns

*1 Design reference value but not guaranteed one
*2  Total harmonics distortion included
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A/D and D/A Converters

AN8135

M Timing Chart
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Il Output Code
Input signal Digital output '
MINV=L MINV=H
Step INVALB=L | INVALB=H | INVALB=L | INVALB=H
2.000VES 1.9531mV STEP
M L M L M L M L
9876543210 9876543210 9876543210 9876543210
000 —0.0000000 0000000000 1111111111 10600000000 0111111111
001 —0.0019531 0000000001 1111111110 1000000001 0111111110
511 —0.9980469 0111111111 1000000000 1111111111 0000000000
512 —1.0000000 1000000000 0111111111 0000000000 1111111111
1022 —1.9980489 1111111110 0000000001 0111111110 1000000001
1023 —2.0000000 1111111111 0000000000 0111111111 1000000000

Note) The digital output is reversed in half clock after shift from MINV to INVALB.

Panasonic

729




AN8135

A/D and D/A Converters

M Pin Descriptions

Pin No.| Symbol Pin name Standard waveform| Voltage level Description
. It is an input pin of analogue for A/D
35 Vi Analogue input =20V | conversion circuit.
34,36 Connect the AGND and DGND with the
3’ 3 AGND Analogue ground ov possible lowest impedance at one point as
near as the chip.
It is a power supply pin for analogue cir-
Analogue negative power ) cuit block. Connect tantalum capacitor of
3337 | AVm Ig ° negatve p —52v several uF and ceramic capacitor of 0.1
SUPPLy pin #F as near as possible to this pin between
this pin and AGND.
3,11
13,14
16,21
23,25 It is a power supply pin for digital circuit
27,29 Digital negative power block. Connect tantalum capacitor of
41,43 DVex supply pin =52V several #F and ceramic capacitor of 0.1
45,47 4 F as near as possible to this pin between
19,51 this pin and DGND.
54,56
57,59
67
It is used to set the reference voltage for
39 Vrr Reference voltage high level, 0.03V i;)mpmatp . No_nnally, Vrr is given OV and
. g re is given —2V. Connect tantalum ca-
40 Vers Jilggicor PiRGer VT, 0y, itor of several uF and ceramic of 0.1 uF
50 Vrumi Reference voltage middle point level, =05V pacitor o K . -
. ) in paralle]l between each pin and analogue
32 Vrmez Reference voltage middle point level, —1.0V d. Ve 3 are provided for linearity
19 Vrms Reference voltage middle point level, —~1.5V Bround. Vewmi-s hi 1}: . ‘ddl .
31 Vrs Reference voltage low level, —2.03V compe.nsatlon, which give midcle point
30 v Minitor oin for VRB —o 0V potential between Vgrs and Vgps. However,
EPS P they are normally opened. Vzrs and Vges
are sense pins of Vgr and Vs respectively.
2,10
12,15
20,22
24,26 Connect AGND and DGND with the
28,42 | DGND Digital ground ov possible lowest impedance at one point as
44,46 near as possible to the chip.
48,55
58, 60
68
1,9,61] DGNDO | Digital ground for output ov It is a ground pin for digital output.
53 CLK . Refer to It is a clock for sampling.
52 CLK {gek input timing chart. BCk For their timing, refer to the timing chart,
8 Dy Digital output (LSB)
7 D, Digital output
6 D, Digital output
5 Ds Digital output
4 D, Digital output Refer to : .
66 D Digital ou:gut timing chart, ECL It is an output pin of TTL, Level.
65 D¢ Digital output
64 D, Digital output
63 Dg Digital output
62 Do Digital output (MSB)
Setting the MINV pin to “H” level re-
. verses the data output D9. Setting the
ig Ill\\I/ggB ’1;/[‘0 Stfl ;?Z:;izri?i)in ECL INVALB pin “H” level reverses the data
outputs (DO-D9). The outputs are re-
versed synchronously with clock.
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Request for your special attention and precautions in using the technical information and
semiconductors described in this book

(1)If any of the products or technical information described in this book is to be exported or provided to non-residents, the laws and
regulations of the exporting country, especially, those with regard to security export control, must be observed.

(2)The technical information described in this book is intended only to show the main characteristics and application circuit examples
of the products. No license is granted in and to any intellectual property right or other right owned by Panasonic Corporation or any
other company. Therefore, no responsibility is assumed by our company as to the infringement upon any such right owned by any
other company which may arise as a result of the use of technical information described in this book.

(3)The products described in this book are intended to be used for standard applications or general electronic equipment (such as office
equipment, communications equipment, measuring instruments and household appliances).

Consult our sales staff in advance for information on the following applications:

* Special applications (such as for airplanes, acrospace, automobiles, traffic control equipment, combustion equipment, life support
systems and safety devices) in which exceptional quality and reliability are required, or if the failure or malfunction of the prod-
ucts may directly jeopardize life or harm the human body.

* Any applications other than the standard applications intended.

(4)[The products and product specifications described in this book are subject to change without notice for modification and/or im-
provement. At the final stage of your design, purchasing, or use of the products, therefore, ask for the most up-to-date Product
Standards in advance to make sure that the latest specifications satisfy your requirements.

(5)'When designing your equipment, comply with the range of absolute maximum rating and the guaranteed operating conditions
(operating power supply voltage and operating environment etc.). Especially, please be careful not to exceed the range of absolute
maximum rating on the transient state, such as power-on, power-off and mode-switching. Otherwise, we will not be liable for any
defect which may arise later in your equipment.

1 Even when the products are used within the guaranteed values, take into the consideration of incidence of break down and failure
mode, possible to occur to semiconductor products. Measures on the systems such as redundant design, arresting the spread of fire
or preventing glitch are recommended in order to prevent physical injury, fire, social damages, for example, by using the products.

(6)[Comply with the instructions for use in order to prevent breakdown and characteristics change due to external factors (ESD, EOS,
thermal stress and mechanical stress) at the time of handling, mounting or at customer's process. When using products for which

damp-proof packing is required, satisfy the conditions, such as shelf life and the elapsed time since first opening the packages.

(7)(This book may be not reprinted or reproduced whether wholly or partially, without the prior written permission of our company.
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