A/D and D/A Converters Panasonic

AN8100

Super High speed Low Power Consumption 6-Bit A/D Converter

M Overview Unit : mm
The AN8100 is a 6-bit A/D converter for measurement 16.525Q+0.17
which uses the high frequency bipolar process to sup- SATA645404 3424150393877 | o
press the power consumption. It can operate at the maxi- P b 2l <[
mum conversion rate 1 GHz. 1 =
Since it incorporates the D/A converter whose input is 2 E
directly connected with A/D biock, it can construct the 2- ¢ 3
i ; 6 31
step parallel type A/D converter of high resolution. 7 30
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M Features 10 7 =
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» 6-bit resolution A/D and D/A converter 12 LA
« A/D block | Maximum conversion rate ; 1 GSPS (min.)
Low error rate ; 10~ ° tps or lower 07 [31415161718192021222324
. TYP._I[0.4+0.05 1271 |, \Almina Coating
Output code ; Gray code . ESa
« D/A block . Maximum conversion rate ; 1 GSPS (min.) P1.27X11=13.97
Full-scale current ; 20mA
W Application Field 48-pin Ceramic QFP (CQFP-48)
« Measuring equipment such as digital oscilloscope
« Radar
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AN8100

A/D and D/A Converters

B Absolute Maximum Rating (Ta=25C)

Parameter Symbol Rating Unit
Supply voltage Vee/DA Ve —6.0to +0.5 v
Supply current Lee 1000 mA
Analogue input voltage Vin/Virer/DAgias Veeto +0.5 v
Analogue input current In 80 mA
Digital output voltage Vere/Vax —4.7t0 +0.5 v
Digital output current Terkoflerko/Toia ~Inss —40 mA
Reference input current Irr/Ire +45/—45 mA
Reference resistive voltage Vre/Vr1/Vrm Vs to +0.5 v
Aanlogue output current Iour 30 mA
Power dissipation Py 5400* mW
Operating ambient temperature Topr —25t0 +75 T
Storage temperature Tag —55to +150 T
* Under the conditions : Ta=75C, Aluminium heat sink (16mm X 16mm X 16mm : four fins), air of 2m/s
B Recommended Operating Conditions (Ta=25T)
Parameter Symbol min typ max Unit
Negative supply voltage Vee/DAVEee —5.46 —52 —4.94 A\
VRT — —0.7 — v
Reference voltage
Vzs — =17 — \Y
Analogue input voltage Vi Vie — VRT \
L. 4 Vi —1.1 —-0.9 v
Digital input voltage
Vi — =17 —1.5 \Y%
Reference voltage for D/A DAgas NE —3.6 — A\
Reference resistance for D/A Riger — 1.0 - kQ
Clock input pulse width * tu A~ 0.5 —~ ns
* fox=1GHz
M Electrical Characteristics (Vgz=—5.2V, Ta=25C)
Parameter Symbol Condition min typ max Unit
Supply current Iee Supply current of A/D, D/A converter —8501 —760 —_— mA
Irr Vrr=—0.7V S 10 20 mA
Reference current
Irs Vrg=—17V —=20f —10 — mA
Analogue input resistance R Between Vv and AGND 46 50 54 Q
Clock input resistance Reox Between CLKy and Vi 46 50 54 0
Vi -1 — 0.7 \"
Clock input voltage
Vi —19| — —1.5 \"
. Vou R.=500 TO Vy=-—20V | —103] — — v
Digital output voltage
Vou — — —1.6 v
A/D Block
Resolution RES -_— 6 -— BIT
Linearity error Eo Vin=1V,—p — | £0.25 LSB
Differential linearity error Ep Vin=1V,— — | £025 | X0 LSB
Maximum conversion rate Femax 1.0 — — GHz
Analogue input non-saturation ragnge Vin Vegt2.5] — 0.3 v
Input capacitance *! Cin Vin=—12V — 7.5 — pF

*1 Design reference value but not guaranteed one

*2 Total harmonics distorsion included

672

Panasonic



A/D and D/A Converters ANS100

M Electrical Characteristics (cont.) (Vgs=—5.2V, Ta=25C)

Parameter Symbol Condition min typ max Unit
fax=1GHz, fiy=400MHz,
Error rate *! . — — 107° tps
80% FS input, 3 LSB or more
fex=1GHz, fin=62.5MHz 32 34 — dB
Quantization noise *2 SINAD K m
fcu( = IGHZ, fIN =400MHz ™! e 32 —_— dB
Input band *! BWr ~3dB — 1 — GHz
A/D output matching *! — 0.05 — LSB
fin= 4OONH‘IZ,

Missing code *! .M — — — —
No missing code

Systematic jitter *! N 10 — ps.
Clock output delay *! Te — 1.5 — ns
Digital output delay *! 74 = 0.55 0.70 ns
D/A Block
Resolution RES — 6 — BIT
Differential linearity error Er Integral Linearity Error of AD+D/A| — 0.5 +1.0 | LSB
Differential linearity error Ep Differential Linearity Error A C +0.5 | £0.98 | LSB
Full-scale matching Irsm DAgas= —3.6V, Iouyr=20mA — | £0.75 +1.0 %
Zero-scale output current Izs DAgias= —3.6V —100 —20 — HA
Rise/Fall time *! t/ts 10 to 90% of full scale — 2 — ns
Analogue output delay *! DA — 12 — ns
Maximum conversion rate Femax 1.0 — —_— GHz

*1 Design reference value but not guaranteed one ~ *2 Total harmonics distorsion included
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AN8100 A/D and D/A Converters
Il Output Code
A/D block D/A block
Digital output
N Input signal (Gray code) Analogue output
e
P 1.000VFS 15.625nV STEP Ach, Bch Ach, Bch
M L 508 load resistance
654321 (V)
00 —1.700000 000000 —0.000000
01 —1.684375 000001 —0.015625
31 —1.215625 010000 —0.484375
32 —1.200000 110000 —0.500000
33 —1.184375 110001 —0.515625
62 —0.715625 100001 —0.984375
63 —0.700000 100000 —1.000000
H Pin Descriptions
PinNo. | Symbol Pin name Standard waveform | Voltage level Description
It is an input pin of analogue signal for A/D
43 ViN Analogue input —0.7~~1.7V | conversion circuit. 50} resistance is used to
. connect AGND and Vv
Connect AGND and DGND with the
19,421 AGND Analogue ground ov possible lowest impedance at one point as
44 near as possible to the chip.
Connect tantalum capacitor of several uF
13,24 : ; and ceramic capcacitor of 0.1 4F as near as
i Vv Negative power supply pin =52V “
38,48 B B R R possible to this pin between this pin and
AGND or DGND.
It is used to set the reference voltage for
comparator. Normally, Vgris given —0.7V

20 Vrrrs Sense pin —0.7v and Vggis given — 1.7V, Connect tantalum

21 Vkr Reference voltage high level —07v capacitor of several pF and ceramic

22 Vs Reference voltage low level —17v capacitor of 0.1 uF in parallel between each

23 Vras Sense pin —1.7V pin and analogue ground. Vry is provided

47 Vim Reference voltage middle point level —12V for linearity conpemsation which gives

middle point potential between Vgrr and
Vzs. However, it is normally opened.

1,12 | DGND Connect AGND and DGND with the
18,25 Digital ground ov possible lowest impedance at one point as
36, 37 near as possible to the chip.

22’ é; DGNDo Digital ground for output ov It is a ground pin for digital output.
14 CLK, It is a clock for sampling. Each of these
. Refer to th ECL
16 CLK, Clock input .e .e Tto the pins is connected with Vrr pin through
timing chart ECL .
resistor of 50Q2.

190 % It is a clock output pin of ECL level.ith

27 CLKOA Clock output ECL this signal, the digital output of A or Bch

0B

8 CLKop can be latched.
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A/D and D/A Converters AN8100
M Pin Descriptions (cont.)
PinNo. | Symbol Pin name Standard waveform Voltage level Description
15 Vot Negative power supp.ly Rin —20V
for clock signal termination
3 DIA | Ach. digital output (LSB)
4 D2A Ach. digital output
5 D3A Ach. digital output Refer to the . .
ECL
6 D4A | Ach. digital output timing chart Itis an output pin of ECT. level.
7 DSA Ach. digital output
8 D6A | Ach. digital output (MSB)
29 D6B | Beh. digital output (MSB)
30 D5B Bch. digital output
31 D4B Bch. digital output Refer to the . .
32 D3B | Beh. digital output timing chart | EC~ Itis an output pin of ECL level.
33 D2B Bch. digital output
34 D1B Bch. digital output (LSB)
Connect tatalum capacitor of several uF and
, 4 ceramic capacitor of 0.1 »F in paralle]l between
17,40 | DAVgg | Negative power supply for D/A 5.2V this pin and analogue ground. Set the voltage
same as negative power supply pin Veg.
46 DAoura | Ach. analogue output pin, 0~20mA Tt should be connected to AGND through load resistance of SO0,
39 DAours | Beh. analogue output pin 0~20mA It should be connected to AGND through load resistance of 5002,
Connect tatalum capacitor of several uF
41 DAgas | Reference voltage pin for D/A —3.6V and ceramic capacitor of 0.1 «F in parallel
between this pin and analogue ground.
45 Irgr Reference current input pin for D/A It should be connected to AGND through 1k Q.
Panasonic
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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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