ANALOG LC?MOS
DEVICES Baseband 1/0 Converter

GENERAL DESCRIPTION FEATURES

The AD7005 is a complete low power, two-channel, input/ Single +5V Supply

output port with signal conditioning. The device is utilised as 2 Channel Deita Sigma ADC

a baseband digitisation sub-system performing signal -2.33MHz Sampling Rate
conversion between the DSP and the [F/RF sections in the -Simultaneous Sampling
American Digital Cellular telephone system. - Digital Filter (20KHz Bandwidth)
The transmit path contains two high accuracy, fast DACs with 2 Channel 8-Bit D/A Converters
output reconstruction filters. The receive path is composed of -800KHz Update Rate

performance delta sigma ADCs with digital filtering. -Simuitaneous Update
gap reference feeds the ADCs and signal - 4" Order Bessel Low-pass Filters
3 Auxilary D/A Converters
Fast Interface Port
Power Down Modes
On-Chip Voltage Reference
44-Pin PQFP

Each of the thzeadigitel cHanne
down control.
All the device control logic is contained
The AD7005 is housed in 44-pin PQFP.
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SPECIFICATIONS'

( AV,,= +5V £ 5%; DV,g= +5V + 5%; AGND Tx = AGND Rx = DGND = OV, fy, = foyy, =

2.33MH:, Voe=2.3V; T = Ty 10 T, » unless otherwise stated)
Parameter AD7005) Units Test Conditions/Comments
ADC SPECIFICATIONS
Resolution 12 Bits
Signal Input Span +1.15 Volts Biased on V g, (23V).
Sampling Rate 233 MHz
Output Rate 48.6/972 kHz
Accuracy
Integral 1 LSB
Differential o
Bias Offset Error @ 25°C 110 LsSB Prior to calibration
T t© Toax 112 LSB
Input Resistance (dc) 100 kQ min
Input Capacitance 20 pF max
Dynamic Speciﬁcatmns
64 dB min
62 dB min
0.1 dB max Input frequency = 12.15kHz
dB max
dB max
dB max
max
max
2 kHz) typ
Group Delay Linearity (0 - ZIkHz) typ
Power Down Option dependent of
TRANSMIT DAC SPECIFICATIONS
Resolution
No. of Channels
DC Accuracy
Integral 11  LSB max
Differential +1 LSB max Guaranteed Monot
Output Signal Span 1.15 Volts Centred on 2.3V nominal (10} d)
Output Signal Full-Scale Accuracy 11 dB typ
Offset Error 125 mV max 10 000 000 loaded to DAC
Gain Matching between Channels 0.1 dB max
Delay Matching between | and Q Channels * 500 ns max
Power Down Option Yes Independent of Receive
Update Rate 1944 Ks/s 4X Over Sampling
Transmit Filter Frequency Response
Attenuation at 19.4kHz <3 dB
97.2kHz >18 dB
194.4kHz >46 dB
Spurious Output Spectra <50 dBe When producing a sine wave of 12.15kHz on
output with receive side inactive and over the
. frequency band 0 to 2.33MHz
AUXILLIARY DAC SPECIFICATIONS AUX1  AUX2 AUX3
Resolution 9 10 8 Bits
DC Accuracy
Integral +4 +4 2 LSB max
Differential 11 11 11 LSB max Guaranteed Monotonic
Offset Error 2 2 11 LSB max
Gain Error 4 4 2 LSB max
Output Signal Span OtoVyg OtoV,, O0toV,, | Volts Unloaded output
Output Impedance 10 10 10 kQ max AUX DAC's have unbuffered resistive outputs.
Coding Binary Binary Binary
Power Down Yes Yes Yes Independent of Signal DACs
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LOGIC INPUTS

Vpa - Input High Voltage 315 V min
Vi - Input Low Voltage 0.9 V max
L gy - Input Current 10 KA max
C,» Input Capacitance 10 pF max
LOGIC OUTPUTS
V4 - Output High Voltage 4.0 V min gyr! S40pA
V., Output Low Voltage 0.4 V max gyp! S1.6mA
POWER SUPPLIES
Vmin/Vmax
Vmin/Vmax
Vmin/Vmax
mA max
mA max
mA max
mA max

ABSOLUTE MAXIMUM RATINGS! Commercial Plastic (

13

(T A= +25°C unless otherwise noted) St,orase Temperature Ranse

DV, to AGND wen-0.3Vt0 +6V  Lead Temperature (Soldering, 10 secs)

AV to AGND 0.3Vto +6V  Power Dissipation (Any Package) t0 +75%C.........cc.rvseurmmin 4S
AGND to DGND.... 0.3V to +0.3V Derates above +75°C by ________ ST—

Digital Input Voltage to DGND...................-0.3V to DVDD +0.3V NOTES

Analog Input Voltage to AGND..............-03V to AV, +0.3y 1 Stresses dﬁ;mm e =
Input Current to any Pin except Supplies............ccccueeserese t1l0 MA  of the device at these or any other conditions above those listed in the operational
Operat‘ing Temperature Range sections of this specification is not implied. Exposure to absolute maximum rating

conditions for extended periods may affect device reliability.

CAUTION :
ESD (Electro-Static Discharge) sensitive device. The digital control inputs are diode protected;
however, permanent damage may occur on unconnected devices subjected to high energy
electrostatic fields. Unused devices must be stored in conductive foam or shunts. The
protective foam shoud be discharged to the destination socket before devices are removed. ESD SENSITIVE DEVICE

WARNING!

PIN CONFIGURATION
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INPUT CLOCKTIMING

(AV o= +5V£5%; DV = +5V+5%; AGND Tx=AGNDRx=DGND=0V, V__=2.3V;T,=
toT,,.,unless otherwise stated)

SPECIFICATIONS' -

Limit at Limit at
Parameter T, = 25°C T, = -40°C to +85°C Units Description
t 300 300 ns min CLK1, CLK2, AUXCLK Cycle Time
t 100 100 ns min CLK1, CLK2, AUXCLK High Time
t 100 100 ns min CLK1, CLK2, AUXCLK Low Time
NOTES

! Sample tested at 25°C to ensure compliance. All input signals are specified with tr = tf = 5ns (10% to 90% of 5V) and timed from a voltage level of 1.6V.

AUX/SIGNAL DAC TIMING (VeoTx=VsRx=+5V£10%;

uniess otherwisestated)

CLK1, CLK2, TXCLK (1)

/i g
Lx:Eﬁun ND Rx=0V,

Limit at Limit at - L/

Parameter T, =25°C T, =-25°C to +85°C Units Description
o~

7 100 100 ns min TX CLOCK Low Duration
g 100 100 ns min TX CLOCK High Duration
t, 40 40 ns min TX DATA to TX CLOCK Setup Time
E 50 50 ns min’ TX DATA to TX CLOCK Hold Time
t, 50 50 ns min STROBE to TX CLOCK Setup Time
t, 40 40 ns min STROBE to TX CLOCK Hold Time
b 16 t,+t) 16(t, +t) ns min STROBE Duration
NOTES

! All input signal rise and fall times measured from 10% to 90% of +5V. ¢, = ¢, = 20ns.
* Timing measurement reference levelis (V,, + V,)/2.
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Figure 2. Aux/Signal DAC Timing Diagram
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RECEIVE SECTION TIMING

(AVpy= +5V£5%; DV = +5V+5%; AGND Tx=AGNDRx=DGND=0V,f_, =

owe =

2.33MHZ,V = 2.3V; T, =T to T, , unless otherwise stated)

Limit at Limit at
Parameter T,=25°C T, = -40°C to +85°C Units Description
ty 0 0 ns min RxSLEEP Hold Time After CLK1, CLK2
High
[ 25 25 ns min RXSLEEP Setup Time Before CLK1, CLK2
High
k; 0 0 ns RxSLEEP Hold Time After Q LSB
t 8t, 8t, ns RXSLEEP Setup Time Before Q LSB
7 50¢, 50¢, ns RxCLK Active After CLK1 Rising Edge
t, t, t, ns RxCLK Cycle Time, Mode 0
30 30 ns min RxCLK Low Pulse Width, Mode 0
30 30 ns min RxCLK High Pulse Width, Mode 0
15 15 ns max Propagation Delay from CLK1, CLK2
High to RxCLK High
t, b 15 ns max RXSYNC High After CLK1, CLK2 Rising
Edge
ty : t ns RXSYNC High Pulse Width, Mode 0
“ 12 ns RXSYNC Cycle Time (Mode 0, decimate
by 12)
ty Z ns min RxDATA Valid After RxCLK Rising Edge
b Q I i
b 24, -
ty 2t, 2t Z _
& 30 30
ty 90 90
| 2t 2t
ty 24¢, 24t
By 48, 48,
t, 10 10 Digital Output Rise Time
t 10 10 ns max Digital Output Fall Time
NOTES

! Sample tested at 25°C to ensure compliance. All input signals are specified with tr = tf = 5ns (10% to 90% of 5V) and timed from a voltage level of 1.6V.
* Digital output rise and fall times specify the time required for the output to go between 10% and 90% of 5V.
3 See Figure 8 for Test Circuit.
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Figure 4. Mode 0 Receive Timing (Decimate by 12)
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Figure 7. Mode 1 Receive Timing (Decimate by 24)
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