ANALOG
DEVICES AD7606BBCHIPS

8-Channel DAS with 16-Bit, 800 kSPS Bipolar Input, Simultaneous Sampling ADC

FEATURES APPLICATIONS

» 16-bit ADC with 800 kSPS on all channels » Power line monitoring

» Input buffer with 5 MQ analog input impedance » Protective relays

» 1 ppm/°C typical positive and negative full-scale error drift » Multiphase motor control

» -40°C to +125°C operating temperature range » Instrumentation and control systems

Single 5 V analog supply and 1.71 V10 3.6 V Vprye Supply » Data acquisition systems

>
» +21 Vinput clamp protection w!th 8 kVESD COMPANION PRODUCTS
» Per channel selectable analog input ranges

» Single-ended, bipolar: +10 V, 5V, and 2.5 V » Voltage References: ADR4525, LT6657, LTC6655
» Per channel system phase, offset, and gain calibration » Digital Isolators: ADuM142E, ADuM6422A, ADuM5020, AD-
» Analog input open circuit detection feature uM5028
» <22 LSB (typical) open circuit code error (Rpp = 10 kQ) > AD7606x Family Software Model
» Self diagnostics and monitoring features » Additional companion products on the AD7606B product page

» CRC error checking on read/write data and registers
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AD7606BBCHIPS

GENERAL DESCRIPTION

The AD7606BBCHIPS is a 16-bit, simultaneous sampling, ana-
log-to-digital data acquisition system (DAS) with eight channels.
Each channel contains analog input clamp protection, a program-
mable gain amplifier (PGA), a low-pass filter, and a 16-bit
successive approximation register (SAR), analog-to-digital convert-
er (ADC). The AD7606BBCHIPS also contains a flexible digital
filter, low drift, 2.5 V precision reference and reference buffer to
drive the ADC and flexible parallel and serial interfaces.

The AD7606BBCHIPS operates from a single 5 V supply and
accommodates +10 V, 5V, and 2.5 V true bipolar input ranges
when sampling at throughput rates of 800 kSPS for all channels.
The input clamp protection tolerates voltages up to 21 V. The
AD7606BBCHIPS has a 5 MQ analog input impedance, resulting
in less than 20 LSB bipolar zero code when the input signal is
disconnected and pulled to ground through a 10 kQ external resis-
tor. The single supply operation, on-chip filtering, and high input
impedance eliminate the need for external driver op amps, which
require bipolar supplies. For applications with lower throughput
rates, the AD7606BBCHIPS flexible digital filter can be used to
improve noise performance.

Table 1. Bipolar Input, Simultaneous Sampling Family of Devices

In hardware mode, the AD7606BBCHIPS is fully compatible with
the AD7606. In software mode, the following advanced features are
available:

» Additional £2.5 V analog input range.

» Analog input range (+10 V, £5 V, and +2.5 V), selectable per
channel.

» Additional oversampling (OS) options, up to OS x 256.

» System gain, system offset, and system phase calibration per
channel.

» Analog input open circuit detector.

» Diagnostic multiplexer.

» Monitoring functions (serial peripheral interface (SPI)) invalid
read/write, cyclic redundancy check (CRC), overvoltage and
undervoltage events, busy stuck monitor, and reset detection).

Note that throughout this data sheet, multifunction pads, such as
the RD/SCLK pad, are referred to either by the entire pad name or
by a single function of the pad, for example, the SCLK pad, when
only that function is relevant.

Input Type Resolution (Bits) Ri' =1MQ, 200 kSPS Ry =5 MQ, 800 kSPS Ry =1MQ, 1 MSPS Number of Channels
Single-Ended 18 AD7608 AD7606C-18? 8
16 AD7606 AD7606B2 AD7606C-16? 8
AD7606-6 6
AD7606-4 4
14 AD7607 8
True Differential 18 AD7609 AD7606C-18? 8
16 AD7606C-16? 8
! Ry is input impedance.
2 This state-of-the-art device is recommended for newer designs as an alternative to the AD7606, AD7608, and AD7609.
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AD7606BBCHIPS

SPECIFICATIONS

Voltage reference (Vrer) = 2.5 V external and internal, analog supply voltage (AV¢c) =4.75 V 10 5.25 V, logic supply voltage (Vprye) = 1.71V
to 3.6 V, sample frequency (fsampLe) = 800 kSPS, with no oversampling, Tp = -40°C to +125°C, single-ended input, and all input voltage

ranges, unless otherwise noted.

Table 2.
Parameter Test Conditions/Comments Min Typ Max Unit
DYNAMIC PERFORMANCE Input frequency (fiy) = 1 kHz sine wave, unless otherwise noted
Signal-to-Noise Ratio (SNR)' No OS, +10 V range 89.5 dB
No OS, 15 V range 88.5 dB
No 0S, £2.5 V range 86 dB
Oversampling ratio (OSR) = 16, +10 V range 935 dB
OSR = 16x, £5 V range 92 dB
OSR = 16x, £2.5 V range 89 dB
Total Harmonic Distortion (THD) Al input ranges
fsampLe = 200 kSPS -102 dB
fSAMPLE =800 kSPS -97 dB
Signal-to-Noise-and-Distortion No OS, +10 V range 88.5 dB
No OS, 15 V range 87.7 dB
No 0S, £2.5 V range 85.5 dB
OSR = 16x, 10 V range 92 dB
OSR = 16x, £5 V range 91.3 dB
OSR = 16x, £2.5 V range 88.7 dB
Spurious-Free Dynamic Range (SFDR) -104 dB
Channel to Channel Isolation fiy on unselected channels up to 160 kHz -110 dB
Full-Scale Step Settling Time 0.01% of full scale
+10 V range 70 s
5 Vrange 110 s
+2.5V range 130 s
ANALOG INPUT FILTER
Full Power Bandwidth -3dB, +10 V range 225 kHz
-3dB, 5 Vrange 13.5 kHz
-3dB, +2.5 V range 11.5 kHz
-0.1dB, 10 Vrange 3 kHz
-0.1dB, £5 V range 2 kHz
-0.1dB, £2.5 Vrange 2 kHz
Phase Delay +10 V range 75 s
5 Vrange 12 s
+2.5V range 14 s
Phase Delay Matching +10 V range 240 ns
5 Vrange 365 ns
+2.5V range 445 ns
DC ACCURACY
Resolution No missing codes 16 Bits
Differential Nonlinearity (DNL) -0.99 0.5 +1.4 LSB?
Integral Nonlinearity (INL) fsampLe = 200 kSPS 1 LSB?
fsampLe = 800 kSPS 1 LSB?
Total Unadjusted Error (TUE) External reference 3 LSB
Positive and Negative Full-Scale (FS) Error® 12 +30 LSB
Reter* = 20 kQ, system gain calibration disabled 126 LSB
Rriter? = 0 kQ to 65 kQ, system gain calibration enabled 4 LSB
Positive and Negative FS Error Drift 1 3 ppm/°C
analog.com Rev. 0| 4 of 17
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SPECIFICATIONS

Table 2.

Parameter Test Conditions/Comments Min Typ Max Unit
Positive and Negative FS Error Matching 3 20 LSB
Bipolar Zero Code Error 1 120 LSB?

Tp=-40°Cto +85°C 1 +14 LSB
Bipolar Zero Code Error Drift 0.5 2.5 ppm/°C
Bipolar Zero Code Error Matching 1.5 23 LSB?
Tp=-40°Cto +85°C 14 14 LSB
Open Circuit Code Error Pull-down resistor (Rpp) = 10 kQ, 10 V range +12 +30 LSB
Rpp = 10 kQ, £10 V range, Tp = -40°C to +85°C +12 +20 LSB
Rpp = 10 kQ, 5V range 17 +35 LSB
Rpp = 10 kQ, 15V range, Tp = -40°C to +85°C 17 125 LSB
Rpp = 10 kQ, £2.5 V range 122 +40 LSB
Rpp = 10kQ, £2.5 V range, Tp = -40°C to +85°C 122 +30 LSB

SYSTEM CALIBRATION
Positive Full-Scale (PFS) and Negative Full- | Series resistor in front of the Vx+ and VXxGND inputs 0 64 kQ
Scale (NFS) Calibration Range
Offset Calibration Range -128 +127 LSB
Phase Calibration Range 0 318.75 s
PFS and NFS Error Atter gain calibration 5 LSB
Offset Error After offset calibration 0.5 LSB
Phase Error Atter phase calibration 1 s

ANALOG INPUT
Input Voltage Ranges Vx - VXxGND

+10 V range -10 +10 v

5 Vrange -5 +5 \

+2.5Vrange -2.5 +2.5 v
Input Voltage Ranges VXGND - AGND

+10 V range -0.7 +1.9 \

5 Vrange -0.1 +2.7 \

+2.5Vrange -0.1 +3.1 v
Analog Input Current (Vin = 2)Rpy PA
Input Capacitance (Cjy)° 5 pF
Input Impedance (Ryy)® 5 MQ
Input Impedance Drift +1 125 ppm/°C

REFERENCE INPUT/OUTPUT
Reference Input Voltage REF SELECT =0, external reference 2495 25 2.505 v
DC Leakage Current $0.12 pA
Input Capacitance® 75 pF
Reference Output Voltage REF SELSECT = 1, internal reference, Tp = 25°C 24975 25 25025 v
Reference Temperature Coefficient 3 +10 ppm/°C
Reference Voltage to the ADC REFCAPA and REFCAPB pads 4.39 4.41 \

LOGIC INPUTS
Input High Voltage (VINH) 0.7 x Vprive v
Input Low Voltage (VlNL) 0.3x VDRIVE v
Input Current (Ijy) 1 PA
Input Capacitance® 5 pF

LOGIC OUTPUTS
Output High Voltage (Von) Current source (Isource) = 100 YA Vorive = 0.2 v
Output Low Voltage (Vo) Current sink (Igk) = 100 yA 0.2 \
Floating State Leakage Current 1 pA

analog.com Rev. 0| 5 of 17
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SPECIFICATIONS

Table 2.

Parameter Test Conditions/Comments Min Typ Max Unit
Output Capacitance® 5 pF
Output Coding Twos complement N/AT

CONVERSION RATE
Conversion Time See Table 3 0.75 s
Acquisition Time (tacq)® 05 Us
Throughput Rate Per channel 800 kSPS

POWER REQUIREMENTS
AVee 4.75 5 5.25 %
VorivE 1.71 3.6 v
REGCAP 1.875 1.93 %
AVCC Current (lAVCC)

Normal Mode (Static) 75 9.5 mA
Normal Mode (Operational) fsavpLe = 800 kSPS 43 475 mA
fSAMPLE =10 kSPS 8 10 mA
Standby 3.5 45 mA
Shutdown Mode 0.5 5 pA
Vorive Current (Iprive)
Normal Mode (Static) 18 35 pA
Normal Mode (Operational) fsampLe = 800 kSPS 1.1 15 mA
fSAMPLE =10 kSPS 30 75 UA
Standby 1.6 3 pA
Shutdown Mode 0.8 2 pA
Power Dissipation
Normal Mode (Static) 40 50 mW
Normal Mode (Operational) fsavpLe = 800 kSPS 230 255 mW
fSAMPLE =10 kSPS 42 50 mW
Standby 18 24 mW
Shutdown Mode 25 25 pw

! No OS means no oversampling is applied.

2 | SB means least significant bit. With a £2.5 V input range, 1 LSB = 76.293 pV. With a 5 V input range, 1 LSB = 152.58 pV. With a £10 V input range, 1 LSB = 305.175 V.
3 These specifications include the full temperature range variation and contribution from the reference buffer,

4 Reuter is a resistor placed in a series to the analog input front end.

5 Not production tested. Sample tested during initial release to ensure compliance.

6 Input impedance variation is factory trimmed and accounted for in the system gain calibration.

T N/A means not applicable.

8 The ADC input s settled by the internal PGA. Therefore, the acquisition time is the time between the end of the conversion and the start of the next conversion with no
impact on external components.

TIMING SPECIFICATIONS

UNIVERSAL TIMING SPECIFICATIONS

AV =4.75V105.25V, Vprive = 1.71 V10 3.6 V, Vrer = 2.5 V external reference and internal reference, and Tp = -40°C to +125°C, unless
otherwise noted. Interface timing is tested using a load capacitance of 20 pF, dependent on Vpgryye and load capacitance for serial interface.
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SPECIFICATIONS
Table 3.
Parameter Min Typ Max Unit Description
toveLe 1.25 ys Minimum time between consecutive CONVST rising edges (excluding oversampling modes)’
tp onv 10 ns CONVST low pulse width
thp ey 10 ns CONVST high pulse width
to cnv Bsy CONVST high to BUSY high delay time
20 ns Vprive > 2.7V
25 ns Vorve <2.7V
ts Bsy 0 ns Minimum time from BUSY falling edge to RD falling edge setup time (in parallel interface) or to MSB being
available on Doyrx line (in serial interface)
tp Bsy 25 ns Minimum time between last RD falling edge (in parallel interface) or last LSB being clocked out (serial
interface) and the following BUSY falling edge; read during conversion
toonv 0.65 0.85 ys Conversion time; no oversampling
22 23 s Oversampling by 2
4.65 48 ys Oversampling by 4
9.6 9.9 ys Oversampling by 8
19.4 20 s Oversampling by 16
39.2 40.2 s Oversampling by 32
78.7 80.8 ys Oversampling by 64
157.6 161.9 ys Oversampling by 128
315.6 324 ys Oversampling by 256
tReseT
Partial Reset 55 2000 ns Partial RESET high pulse width
Full Reset 3000 ns Full RESET high pulse width
toevice_seTuP ys Time between RESET falling edge and first CONVST rising edge
Partial Reset 50 ns
Full Reset 253 s
twake_up Wake-up time after standby/shutdown mode
Standby 1 ys
Shutdown 10 ms
troweR-UP 10 ms Time between stable AVc/Vprive and assertion of RESET

1 Applies to serial mode when all four Doy lines are selected.

analog.com
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SPECIFICATIONS

PARALLEL MODE TIMING SPECIFICATIONS

Table 4.
Parameter Min Typ Max Unit Description
s cs_RD 0 ns CS falling edge to RD falling edge setup time
t Ro_Csi 0 ns RD rising edge to CS rising edge hold time
tp_rD 10 ns RD high pulse width
ttp ro 10 ns RD low pulse width
tp cs 10 ns CS high pulse width
tp_&_DB 35 ns Delay from CS until DBx three-state disabled
t cs pB 0 ns CS to DBx hold time
to_ro_DB Data access time after falling edge of RD
27 ns VDRlVE >27V
37 ns Vorve < 2.7V
tH Ro DB 12 ns Data hold time after falling edge of RD
tDHZ_&_DB 40 ns CS rising edge to DBx high impedance
teve_ro RD falling edge to next RD falling edge
30 ns Vorve > 2.7V
40 ns VDRlVE <27V
t cs fp 26 ns Delay from CS falling edge until FRSTDATA three-state disabled
th Ro_FOH 30 ns Delay from RD falling edge until FRSTDATA high
th Ro_FoL 30 ns Delay from RD falling edge until FRSTDATA low
tonz_Fo 28 ns Delay from rising edge until FRSTDATA three-state enabled
ts cs wR 0 ns CS to WR setup time
tp wr 213 ns TR high pulse width
tp wr WR low pulse width
88 ns Vorve > 2.7V
213 ns VDRlVE <27V
tH wR_cs ns WR hold time
ts ps_wR ns Configuration data to WR setup time
tH wr DB 5 ns Configuration data to WR hold time
teve wr 230 ns Configuration data settle time, WR rising edge to next WR rising edge
s ) -
» =ts s RrD tip_rD =ty RD Cs
o )
tp s ps »{ [+ o_ro_oe - -ty _Cs_pB
- tH_rRD_pB | |- tpHz S pB
DB0 TO DB15 x [ viNt X viN2 X viNa X[ viNa X VIN5 X VINe X VIN7 X VINs| \—
to &5 0 R to_ro_FDL
tp_rp_FDH tonz_rp 1
FRSTDATA ﬁ

003

Figure 3. Parallel Mode Read Timing Diagram, Separate and Pulses
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Table 5.
Parameter Min Typ Max Unit  Description
fsoik SCLK frequency; fscik = Mscik
60 MHz | Vprve>27V
40 MHz Vorve <2.7V
tscik Mscik s Minimum SCLK period
ts_&_SCK 2 ns CS to SCLK falling edge setup time
4 scK cs 2 ns SCLK to CS rising edge hold time
tip sck 04 xtsc1k ns SCLK low pulse width
tHp sck 0.4 x tgo ¢ ns SCLK high pulse width
tD_&_Do Delay from CS until Dgyrx three-state disabled
9 ns Vorive > 2.7V
18 ns Vprive < 2.7V
to sck po Data out access time after SCLK rising edge
15 ns Vorive > 2.7V
25 ns Vprive <2.7V
tH sck po 5 ns Data out hold time after SCLK rising edge
ts soi_sck 8 ns Data in setup time before SCLK falling edge
tH sck_soi 0 ns Data in hold time after SCLK falling edge
toHz_cs po CS rising edge to Doyrx high impedance
7 ns Vorive > 2.7V
22 ns Vprive < 2.7V
twr 25 ns Time between writing and reading the same register or between two writes; if ¢ x >50 MHz
tp cs fp 26 ns Delay from CS until Dgyrx three-state disabled/delay from CS until MSB valid
th sck_roL 18 ns 16' SCLK falling edge to FRSTDATA low
tonz Fo 28 ns CS rising edge until FRSTDATA three-state enabled

analog.com
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ABSOLUTE MAXIMUM RATINGS

Tp = 25°C, unless otherwise noted.

Table 6.
Parameter Rating
AV to AGND -0.3Vto+6.5V
VDRIVE to AGND -0.3Vto AVCC +0.3V
Analog Input Voltage to AGND' 21V
Digital Input Voltage to AGND -0.3Vto Vprye + 0.3V
Digital Output Voltage to AGND -0.3Vto Vprye + 0.3V
REFIN/REFOUT to AGND -0.3VtoAVec + 0.3V
Input Current to Any Pad Except Supplies’ +10 mA
Operating Temperature Range -40°C to +125°C
Storage Temperature Range -65°C to +150°C
Junction Temperature 150°C
Pb/Sn Temperature, Soldering

Reflow (10 sec to 30 sec) 240 (+0)°C
Pb-Free Temperature, Soldering Reflow 260 (+0)°C

! Transient currents of up to 100 mA do not cause silicon controlled rectifi-

er (SCR) latch-up.

Stresses at or above those listed under Absolute Maximum Ratings
may cause permanent damage to the product. This is a stress
rating only; functional operation of the product at these or any other
conditions above those indicated in the operational section of this
specification is not implied. Operation beyond the maximum operat-
ing conditions for extended periods may affect product reliability.

analog.com

ELECTROSTATIC DISCHARGE (ESD) RATINGS

The following ESD information is provided for handling of ESD-sen-
sitive devices in an ESD protected area only.

Human body model (HBM) per ANSI/ESDA/JEDEC JS-001.

ESD Ratings for AD7606BBCHIPS
Table 7. AD7606BBCHIPS, 64-Pad CHIP

ESD Model Withstand Threshold (V) Class
HBM
All Pads Except Analog Inputs | 3500 3A
Analog Input Pads Only 8000 3A

ESD CAUTION

ESD (electrostatic discharge) sensitive device. Charged devi-
. ces and circuit boards can discharge without detection. Although

this product features patented or proprietary protection circuitry,

damage may occur on devices subjected to high energy ESD.
Therefore, proper ESD precautions should be taken to avoid
performance degradation or loss of functionality.
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PIN CONFIGURATION AND FUNCTION DESCRIPTIONS
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Figure 8. Pad Configuration
Table 8. Pad Function Description
Pad No. Pad Type Mnemonic X-Axis (um)  Y-Axis (um)  Description
1A Single AVee -2881 2628 Analog Supply Voltage, 4.75 V to 5.25 V. This supply voltage is applied to the internal
front-end amplifiers and to the ADC core.
1B Single AVee -2881 2501 Analog Supply Voltage, 4.75 V to 5.25 V. This supply voltage is applied to the internal
front-end amplifiers and to the ADC core.
1C Single AVee -2628 2881 Analog Supply Voltage, 4.75 V to 5.25 V. This supply voltage is applied to the internal
front-end amplifiers and to the ADC core.
2A Single AGND -2881 2374 Analog Ground. This pad is the ground reference point for all analog circuitry on the

AD7606BBCHIPS. All analog input signals and external reference signals must be
referred to this pad.

2B Single AGND -2881 2247 Analog Ground. This pad is the ground reference point for all analog circuitry on the
AD7606BBCHIPS. All analog input signals and external reference signals must be
referred to this pad.

2C Single AGND -2881 2120 Analog Ground. This pad is the ground reference point for all analog circuitry on the
AD7606BBCHIPS. All analog input signals and external reference signals must be
referred to this pad.

3 Single 0S0 -2880 1666 Oversampling Mode 0.

4 Single 0s1 -2880 1336 Oversampling Mode 1.

5 Single 0S2 -2880 1006 Oversampling Mode 2.

6 Single PAR/SER SEL | -2880 746 Parallel/Serial Interface Selection Input. If this pad is tied to a logic low, the parallel
interface is selected. If this pad is tied to a logic high, the serial interface is selected.

7 Single STBY -2880 321 Standby Mode Input. In hardware mode, this pad, in combination with the RANGE

pad, places the AD7606BBCHIPS in one of two power-down modes: standby mode or
shutdown mode. In software mode, this pad is ignored. Therefore, it is recommended
to connect this pad to logic high.

8 Single RANGE -2880 61 Analog Input Range Selection Input. In hardware mode, this pad determines the input
range of the analog input channels. If the pad is at logic low, this pad determines the
power-down mode. In software mode, the RANGE pad is ignored. However, this pad
must be tied high or low.

9 Single CONVST -2880 -253 Conversion Start Input. When the CONVST pad transitions from low to high, the
analog input is sampled on all eight SAR ADCs.
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Table 8. Pad Function Description

Pad No. Pad Type Mnemonic X-Axis (um)  Y-Axis (um)  Description

10 Single WR -2880 -568 Digital Input. In hardware mode, this pad has no function. Therefore, it can be tied
high, tied low, or shorted to CONVST. In software mode, this pad is an active low write
pad for writing registers using the parallel interface.

1 Single RESET -2880 -828 Reset Input, Active High. Full and partial reset options are available on the
AD7606BBCHIPS. The type of reset is determined by the length of the reset pulse. It
is recommended that the device receives a full reset pulse after power-up.

12 Single RD/SCLK -2880 -1253 Parallel Data Read Control Input when the Parallel Interface is Selected (RD).
Serial Clock Input when the Serial Interface is Selected (SCLK).

13 Single CS -2880 -1513 Chip Select. This pad is the active low chip select input for ADC data read or register
data read and write, in both serial and parallel interface.

14 Single BUSY -2880 -1814 Busy Output. This pad transitions to a logic high along with the CONVST rising
edge. The BUSY output remains high until the conversion process for all channels is
complete.

15 Single FRSTDATA -2880 -2045 First Data Output. The FRSTDATA output signal indicates when the first channel, V1,
is being read back on the parallel interface or the serial interface.

16 Single DBO -2880 -2455 Parallel Output DBO. When using serial interface, tie this pad to AGND.

17 Single DB1 -2455 -2880 Parallel Output DB1. When using serial interface, tie this pad to AGND.

18 Single DB2 -2235 -2880 Parallel Output DB2. When using serial interface, tie this pad to AGND.

19 Single DB3 -2014 -2880 Parallel Output DB3. When using serial interface, tie this pad to AGND.

20 Single DB4 -17% -2880 Parallel Output DB4. When using serial interface, tie this pad to AGND.

21 Single DB5 -1573 -2880 Parallel Output DB5. When using serial interface, tie this pad to AGND.

22 Single DB6 -1353 -2880 Parallel Output DB6. When using serial interface, tie this pad to AGND.

23A Single VDRIVE -1042 -2812 Logic Power Supply Input. The voltage (1.71 V to 3.6 V) supplied at this pad
determines the operating voltage of the interface. This pad is nominally at the same
supply as the supply of the host interface, that is, data signal processing (DSP) and
field programmable gate array (FPGA).

23B Single VbRIVE -915 -2812 Logic Power Supply Input. The voltage (1.71 V t0 3.6 V) supplied at this pad
determines the operating voltage of the interface. This pad is nominally at the same
supply as the supply of the host interface, that is, DSP and FPGA.

23C Single VDRIVE -788 -2812 Logic Power Supply Input. The voltage (1.71 V to 3.6 V) supplied at this pad
determines the operating voltage of the interface. This pad is nominally at the same
supply as the supply of the host interface, that is, DSP and FPGA.

24 Single DB7/DgytA -258 -2880 Parallel Output/Input Data Bit 7 (DB7)/Serial Interface Data Output Pad (DoytA).
When using the parallel interface, this pad acts as a three-state parallel digital input/
output pad. When using the serial interface, this pad functions as DoyrA.

25 Single DB8/DgyrB -478 -2880 Parallel Output/Input Data Bit 8 (DB8)/Serial Interface Data Output Pad (DoyrB).
When using the parallel interface, this pad acts as a three-state parallel digital input
and output pad. When using the serial interface, this pad functions as DoyrB.

26A Single AGND 441 -2812 Analog Ground. This pad is the ground reference point for all analog circuitry on the
AD7606BBCHIPS. All analog input signals and external reference signals must be
referred to this pad.

268 Single AGND 314 -2812 Analog Ground. This pad is the ground reference point for all analog circuitry on the
AD7606BBCHIPS. All analog input signals and external reference signals must be
referred to this pad.

26C Single AGND 187 -2812 Analog Ground. This pad is the ground reference point for all analog circuitry on the
AD7606BBCHIPS. All analog input signals and external reference signals must be
referred to this pad.

27 Single DB9/Doy1C 886 -2880 Parallel Output/Input Data Bit 9 (DB9)/Serial Interface Data Output Pad (DgyC).
When using the parallel interface, this pad acts as a three-state parallel digital input
and output pad. When using the serial interface, this pad functions as DgytC if in
software mode and using four data output lines option.

28 Single DB10/DgytD | 1106 -2880 Parallel Output/Input Data Bit 10 (DB10)/Serial Interface Data Output Pad (DgyD).

analog.com
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Table 8. Pad Function Description

Pad No. Pad Type Mnemonic X-Axis (ym)  Y-Axis (ym)  Description
output pad. When using the serial interface, this pad functions as DoyrD if in software
mode and using the four data output lines option.

29 Single DB11/SDI 1327 -2880 Parallel Qutput/Input Data Bit DB11/Serial Data Input. When using the parallel
interface, this pad acts as a three-state parallel digital input and output pad. When
using the serial interface in software mode, this pad functions as a serial data input.

30 Single DB12 1547 -2880 Parallel Output DB12. When using serial interface, tie this pad to AGND.

K Single DB13 1768 -2880 Parallel Output DB13. When using serial interface, tie this pad to AGND.

32 Single DB14 1988 -2880 Parallel Output DB14. When using serial interface, tie this pad to AGND.

33 Single DB15 2554 -2880 Parallel Output DB15. When using serial interface, tie this pad to AGND.

34 Single REF SELECT | 2881 -2575 Internal/External Reference Selection Logic Input. If this pad is set to logic high,
the internal reference is selected and enabled. If this pad is set to logic low, the
internal reference is disabled and an external reference voltage must be applied to the
REFIN/REFOUT pad.

35A Single AGND 2881 -2410 Analog Ground. This pad is the ground reference point for all analog circuitry on the
AD7606BBCHIPS. All analog input signals and external reference signals must be
referred to this pad.

35B Single AGND 2881 -2283 Analog Ground. This pad is the ground reference point for all analog circuitry on the
AD7606BBCHIPS. All analog input signals and external reference signals must be
referred to this pad.

36A Single REGCAP 2881 -2029 Decoupling Capacitor Pads for Voltage Output from 1.9 V Internal Regulator, Analog
Low Dropout (ALDO) and Digital Low Dropout (DLDO).

368 Single REGCAP 2881 -2156 Decoupling Capacitor Pads for Voltage Output from 1.9 V Internal Regulator, ALDO
and DLDO.

37A Single AVee 2881 -1775 Analog Supply Voltage, 4.75 V to 5.25 V. This supply voltage is applied to the internal
front-end amplifiers and to the ADC core.

37B Single AVee 2881 -1902 Analog Supply Voltage, 4.75 V to 5.25 V. This supply voltage is applied to the internal
front-end amplifiers and to the ADC core.

38A Single AVee 2881 =117 Analog Supply Voltage, 4.75 V to 5.25 V. This supply voltage is applied to the internal
front-end amplifiers and to the ADC core.

388 Single AVee 2881 -1244 Analog Supply Voltage, 4.75 V to 5.25 V. This supply voltage is applied to the internal
front-end amplifiers and to the ADC core.

38C Single AVee 2881 -1371 Analog Supply Voltage, 4.75 V to 5.25 V. This supply voltage is applied to the internal
front-end amplifiers and to the ADC core.

39A Single REGCAP 2881 -559 Analog Supply Voltage, 4.75 V to 5.25 V. This supply voltage is applied to the internal
front-end amplifiers and to the ADC core.

39B Single REGCAP 2881 -686 Analog Supply Voltage, 4.75 V to 5.25 V. This supply voltage is applied to the internal
front-end amplifiers and to the ADC core.

39C Single REGCAP 2881 -813 Analog Supply Voltage, 4.75 V to 5.25 V. This supply voltage is applied to the internal
front-end amplifiers and to the ADC core.

40A Single AGND 2881 -432 Analog Ground. This pad is the ground reference point for all analog circuitry on the
AD7606BBCHIPS. All analog input signals and external reference signals must be
referred to this pad.

40B Single AGND 2881 -305 Analog Ground. This pad is the ground reference point for all analog circuitry on the
AD7606BBCHIPS. All analog input signals and external reference signals must be
referred to this pad.

40C Single AGND 2881 -178 Analog Ground. This pad is the ground reference point for all analog circuitry on the
AD7606BBCHIPS. All analog input signals and external reference signals must be
referred to this pad.

41A Single AGND 2881 -36 Analog Ground. This pad is the ground reference point for all analog circuitry on the
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Table 8. Pad Function Description

Pad No. Pad Type Mnemonic X-Axis (ym)  Y-Axis (ym)  Description

41B Single AGND 2881 N Analog Ground. This pad is the ground reference point for all analog circuitry on the
AD7606BBCHIPS. All analog input signals and external reference signals must be
referred to this pad.

41C Single AGND 2881 218 Analog Ground. This pad is the ground reference point for all analog circuitry on the
AD7606BBCHIPS. All analog input signals and external reference signals must be
referred to this pad.

42 Single REFIN/ 2881 360 Reference Input (REFIN)/Reference Output (REFOUT). The internal 2.5 V reference

REFOUT is available on the REFOUT pad for external use while the REF SELECT pad is set
to logic high. Alternatively, by setting the REF SELECT pad to logic low, the internal
reference is disabled and an external reference of 2.5 V must be applied to this input
(REFIN).

43A Single REFGND 2881 856 Reference Ground Pads. This pad must be connected to AGND.

43B Single REFGND 2881 729 Reference Ground Pads. This pad must be connected to AGND.

43C Single REFGND 2881 602 Reference Ground Pads. This pad must be connected to AGND.

44A Single REFCAPA 2881 1235 Reference Buffer Output Force/Sense Pads. This pad must be connected together.
The voltage on this pad is typically 4.4 V.

44B Single REFCAPA 2881 1108 Reference Buffer Output Force/Sense Pads. This pad must be connected together.
The voltage on this pad is typically 4.4 V.

44C Single REFCAPA 2881 981 Reference Buffer Output Force/Sense Pads. This pad must be connected together.
The voltage on this pad is typically 4.4 V.

45A Single REFCAPB 2881 1614 Reference Buffer Output Force/Sense Pads. This pad must be connected together.
The voltage on this pad is typically 4.4 V.

458 Single REFCAPB 2881 1487 Reference Buffer Output Force/Sense Pads. This pad must be connected together.
The voltage on this pad is typically 4.4 V.

45C Single REFCAPB 2881 1360 Reference Buffer Output Force/Sense Pads. This pad must be connected together.
The voltage on this pad is typically 4.4 V.

46A Single REFGND 2881 1993 Reference Ground Pads. This pad must be connected to AGND.

46B Single REFGND 2881 1866 Reference Ground Pads. This pad must be connected to AGND.

46C Single REFGND 2881 1739 Reference Ground Pads. This pad must be connected to AGND.

47A Single AGND 2881 2374 Analog Ground. This pad is the ground reference point for all analog circuitry on the
AD7606BBCHIPS. All analog input signals and external reference signals must be
referred to this pad.

478 Single AGND 2881 2247 Analog Ground. This pad is the ground reference point for all analog circuitry on the
AD7606BBCHIPS. All analog input signals and external reference signals must be
referred to this pad

47C Single AGND 2881 2120 Analog Ground. This pad is the ground reference point for all analog circuitry on the
AD7606BBCHIPS. All analog input signals and external reference signals must be
referred to this pad

48A Single AVee 2628 2881 Analog Supply Voltage, 4.75 V to 5.25 V. This supply voltage is applied to the internal
front-end amplifiers and to the ADC core.

48B Single AVee 2881 2628 Analog Supply Voltage, 4.75 V to 5.25 V. This supply voltage is applied to the internal
front-end amplifiers and to the ADC core.

48C Single AVee 2881 2501 Analog Supply Voltage, 4.75 V to 5.25 V. This supply voltage is applied to the internal
front-end amplifiers and to the ADC core.

49 Single V1 2029 2887 Channel 1 Positive Analog Input Pad.

50 Single VIGND 1891 2887 Channel 1 Negative Analog Input Pad.

51 Single V2 1529 2887 Channel 2 Positive Analog Input Pad.

52 Single V2GND 1391 2887 Channel 2 Negative Analog Input Pad.

53 Single V3 953 2887 Channel 3 Positive Analog Input Pad.

54 Single V3GND 815 2887 Channel 3 Negative Analog Input Pad.

55 Single V4 452 2887 Channel 4 Positive Analog Input Pad.

56 Single VAGND 315 2887 Channel 4 Negative Analog Input Pad.
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Table 8. Pad Function Description

Pad No. Pad Type Mnemonic X-Axis (um)  Y-Axis (4m)  Description

57 Single V5 -315 2887 Channel 5 Positive Analog Input Pad.
58 Single V5GND -452 2887 Channel 5 Negative Analog Input Pad.
59 Single V6 -815 2887 Channel 6 Positive Analog Input Pad.
60 Single V6GND -953 2887 Channel 6 Negative Analog Input Pad.
61 Single V7 -1391 2887 Channel 7 Positive Analog Input Pad.
62 Single V7GND -1529 2887 Channel 7 Negative Analog Input Pad.
63 Single V8 -1891 2887 Channel 8 Positive Analog Input Pad.
64 Single V8GND -2029 2887 Channel 8 Negative Analog Input Pad.
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OUTLINE DIMENSIONS
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9380,
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Figure 9. 64-Pad Bare Die [CHIP]
(C-64-2)
Dimensions shown in millimeters
DIE SPECIFICATIONS AND ASSEMBLY RECOMMENDATIONS
Table 9. Die Specifications
Parameter Value Unit
Die Size 5970 x 5970 um
Thickness 380 pm
Bond Pad 70 %70 pm
Bond Pad Composition Aluminum (Al), 0.5 Copper (Cu) %
Table 10. Assembly Recommendations
Assembly Component Recommendation
Die Attach Epoxy dispense
Bonding Method Thermosonic gold ball bonding
Bonding Sequence Bond Pad 47A first
Updated: December 21, 2021
ORDERING GUIDE
Model' Temperature Range Package Description Package Option
AD7606BBCHIPS \ -40°C to +125°C CHIPS OR DIE C-64-2
' AD7606BBCHIPS is an RoHS compliant part.
ANALOG ©2022 Analog Devices, Inc. All rights reserved. Trademarks and Rev. 0|17 of 17
registered trademarks are the property of their respective owners.
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