
Dual 8-bit 1 Gsps ADC
Replacing AT84AD001B with AT84AD001C

Application Note
1. Introduction

The aim of this application note is to highlight the differences between the two revisions of Dual 8-bit
1 Gsps ADC: AT84AD001B and AT84AD001C and provide the recommendation for an easy migration. 

The AT84AD001B and AT84AD001C are fully pin-to-pin compatible at package level with same footprint
and same mechanical characteristics.

The AT84AD001C is an improved version of AT84A001B the two products are very close to allow an
easy upgrade on all applications developed with AT84AD001B.

The main improvements between the AT84AD001B and the AT84AD001C are:

• BER

• SNR and ENOB 

• Crosstalk

• Timing centering of Output Clock versus Output Data

The main differences between the AT84AD001B and the AT84AD001C are:

• Gray mode not available

• Inverted selection of Output Clock rate Fs/2 or Fs/4 in DMUX1:2 

• Pipeline delay

• Slight increase of power supply current

This migration document applies to both packages: LQFP 144 (leaded) and LQFP-ep 144 (green
package):

• AT84AD001BCEPW -> AT84AD001CCEPW (LQFP-ep 144 green package C grade)

• AT84AD001BVEPW -> AT84AD001CVEPW (LQFP-ep 144 green package V grade)

• AT84AD001BCTD -> AT84AD001CCTD (LQFP 144 C grade)

• AT84AD001BITD -> AT84AD001CVTD (LQFP 144 V grade)
Visit our website: www.e2v.com
for the latest version of the datasheet
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Dual 8-bit 1
2. Comparing AT84AD001B and AT84AD001C

2.1 Performances

Table 2-1. Performances

Parameter AT84AD001B AT84AD001C Migration Recommendation

BER sinewave

Fin = 250 MHz (–1 dBFS)

10-13

@ Fs = 800 Msps

10-13

@ Fs = 1Gsps

BER Middle code glitch occurrence

@ Fs = 1 Gsps

DC signal at mid scale

Typical 10-8 Typical 10-12 

Crosstalk (at 250 MHz) –55 dB –65 dB

Dynamic performance Normal mode 

Fs = 1 Gsps, –1 dBFS

Fin = 500 MHz

SNR typical

ENOB typical

Fin = 1 GHz

SNR typical

ENOB typical

42 dB

6.8 bit 

41 dB

6.4 bit 

45 dB 

7.2 bit

43 dB

7.0 bit

Typical power supply current

DMUX 1:1

IVCCA

IVCCD

IVCCO

150 mA

230 mA

100 mA

145 mA

248 mA

88 mA

Check that power supplies VCCD support 
new current values

Typical power supply current

DMUX 1:2 and 1 clock

IVCCA

IVCCD

IVCCO

150 mA

260 mA

175 mA

145 mA

272 mA

154 mA

Check that power supplies VCCD support 
new current values

Typical power supply current

DMUX1:2 and 2 clocks

IVCCA

IVCCD

IVCCO

150 mA

290 mA

180 mA

145 mA

296 mA

158 mA

Check that power supplies VCCD support 
new current values

Typical power supply current

Full Standby

IVCCA

IVCCD

IVCCO

12 mA

24 mA

3 mA

14 mA

20 mA

4.3 mA

Typical power dissipation

DMUX 1:1
1.4 W 1.5 W

Check board to support new power 
dissipation values
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Dual 8-bit 1 Gsps ADC
2.2 Features and serial interface settings

Table 2-2. Features and Serial Interface Settings

Feature AT84AD001B AT84AD001C Migration Recommendation

Gray mode

D2 at address 000
Available Not supported

Check if Gray mode used.

If yes, switch output Data to binary format 
in ADC and change FPGA program to 
convert Gray code into binary code

Data Ready setting DMUX 1:2

D14 = 0 at address 000 

(default value)

D14 = 1 at address 000

CLKOI&Q = Fs/2

CLKOI&Q = Fs/4

Inverted

CLKOI&Q = Fs/4

CLKOI&Q = Fs/2

If mode DMUX 1:2 used,

change serial interface setting

ISA recommended setting

DMUX 1:1

DMUX 1:2

[D2- D0]-[D6- D6] at address 100

–50 ps

–50 ps

0 ps

–100 ps
Change serial interface setting to optimize 
ADC dynamic performance

DRDA Tuning

(Data Ready Delay Adjust)

Range

Step

[D2- D0]-[D6- D6] at address 111

–560 to +420 ps 

140 ps

–340 to +255 ps

85 ps

Check and retune, if needed, the ADC to 
FPGA communication timings

FiSDA Tuning

(Fine Sampling Delay Adjust)

Range

Step

[D10- D6] at address 111

–64 to +120 ps

8 ps

–60 to +60 ps

 4 ps
If FiSDA used for interleaving mode, 
recheck the SDA fine tuning process

Built-in Test mode ramp active

ADC I

ADC Q

Need 

CLKI or CLKQ for ADC I

CLKI or CLKQ for ADC Q

Need 

CLKI for ADC I

CLKQ for ADC Q
Adapt application if ramp must be used

Built-in Test mode ramp active

Maximum clock rate

DMUX 1:1 data change every.........

DMUX 1:2 data change every.........

D1 At Address 110

750 Msps

clock cycle

2 clock cycles

1 Gsps

2 clock cycles

2 clock cycles

Adapt FPGA if Built-in Test mode active 
and ramp used in DMUX 1:1

Chip version test bit

D2 at address 000
Not available

Available

Chip version test bit active 
bit D2 = 0 

−> Output bit CAL change 
to high level
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Dual 8-bit 1
2.3 Timings

Note: The rising edge of output clock in DMUX 1:2 and Fs/2 mode is always centred on output data in both AT84AD001B and 
AT84AD001C.

Table 2-3. Timings

Parameter AT84AD001B AT84AD001C Migration Recommendation

Output data clock centering 

versus output data

DMUX 1:1

Not always centered.

(Fixed delay between clock 
and data)

Clock always centered 
versus data

(rising and falling edge)

Check and, if needed, retune the ADC to 
FPGA communication timings

Output data clock centring 

versus output data

DMUX 1:2 and Fs/4

Not always centered.

(Fixed delay between clock 
and data)

Clock always centered 
versus data

(rising and falling edge)

Check and, if needed, retune the ADC to 
FPGA communication timings

Pipeline delay

Nominal mode

DMUX 1:1: Port A

DMUX 1:2: Port A

DMUX 1:2: Port B

3.5

4

3

5

5

4

Adapt application if sensitive to pipeline 
delay

Pipeline delay

Transparent T/H mode

DMUX 1:1: Port A

DMUX 1:2: Port A

DMUX 1:2: Port B

3

3.5

2.5

4.5

4.5

3.5

Adapt application if sensitive to pipeline 
delay

DDRB Reset

DDRB reset is needed 
whenever the following 
functions are changed: 
DMUX mode

FS/2 – FS/4 function, clock 
frequency

Adapt application if this function is 
changed (DDRB reset mandatory)

Aperture delay: TA 1 ns 0.8 ns
Adapt application if sensitive to aperture 
delay
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Dual 8-bit 1 Gsps ADC
3. Application Information

This section discusses the implementation of changes described above.

3.1 Gray Mode and Chip Version Test Bit

AT84AD001B

Serial interface setting at address '000': bit D2

Binary mode bit D2 = 1 (default value)

Gray mode bit D2 = 0

AT84AD001C

Serial interface setting at address '000': bit D2

Chip version test bit inactive bit D2 = 1 (default value)

Chip version test bit active bit D2 = 0 -> output bit CAL change to high level

3.2 Internal Setting Adjustment (ISA) Recommended Setting

Recommended setting for optimal setting

Table 3-1. Gray

D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0

X X X X X X 0 X X X X X X Binary/Gray X X

Table 3-2. Chip Version

D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0

X X X X X X 0 X X X X X X ChipVersion X X

Table 3-3. Serial Interface Setting at Address '100'

D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0

1 0 0 0 0 1 0 0 0 0 Channel Q Channel I
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Dual 8-bit 1
3.3 Output Clock Data Rate Fs/2 or Fs/4

AT84AD001B

Serial interface setting at address '000': bit D14

Fs/4 Output clock Data Rate D14 = 0 (default value)

Fs/2 Output clock Data Rate D14 = 1

3.4 Data Ready Delay Adjust (DRDA)

Table 3-4. ISA

Mode AT84AD001B Value
Programming
D2 to D0 and D5 to D3 AT84AD001C Value

Programming
D2 to D0 and D5 to D3

DMUX 1:1 –50 ps 011 0 ps 100 (default value)

DMUX 1:2 –50 ps 011 –100 ps 010

Table 3-5. Fs/4 or Fs/2

D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0

X OutputDataRate X X X X 0 X X X X X X X X X

Table 3-6. Serial Interface Setting at Address '111’

D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0

X X X X X X X X X X Channel Q Channel I

Table 3-7. DRDA

Programming
D2 to D0 and D5 to D3

AT84AD001B Value
Step 140 ps

AT84AD001C Value
Step 85 ps

000 –560 ps –340 ps

100 (default value) 0 ps 0 ps

111 420 ps 255 ps
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Dual 8-bit 1 Gsps ADC
3.5 Fine Sampling Delay Adjustment (FiSA) on Channel Q

Table 3-8. Serial Interface Setting at Address '111'

D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0

X X X X X Channel Q X X X X X X

Table 3-9. FiSA

Programming
D10 to D6

AT84AD001B Value
Steps 8 ps

AT84AD001C Value
Step 4 ps

11000 –64 ps –60 ps

0000 (default value) 0 ps 0 ps

01111 120 ps 60 ps
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Whilst e2v has taken care to ensure the accuracy of the information contained herein it accepts no responsibility for the consequences of any use thereof
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