&
- Eﬂs’/ RApIATION HARDENED 9042RP
el
12-BiT A/D ConVvERTER, 41 MSPS
GND [ 1 —/ 28 [] D11 (MSB) AVec DVec
DV [ D10
AIN Al TH1 TH2 TH3 A2
GND [] 1 b9 | @
ENCODE [] ] os Voo ::' |
ENCODE [] ] b7
GND [] SEi ] D6 @ @ 7
GND [ ] D5 v —— 2.4V
9042RP REF Reference
AN [] ] D4 6
VOFFSET E ] D3 D . | E C . L .
t t
VREF I: :| D2 ENCODE In.terlnal L Igital error Correction Logic )
GND [ ] D1 ENCODE C Timing
AV [ ] Do (LSB)
GND [ ] NC
AV, 14 15 [] NC GND D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
FEATURES: DEScRrIPTION:

- Total dose hardness: typical 100 krad (Si); dependent upon

orbit

- 41 MSPS minimum sampling rate
- 80 dB Spurious-Free Dynamic Range (SFDR)

- Package:

- 28 pin Rap-Pax’ flat pack
- 595 mW power dissipation
- Single 5 volt power supply
+ On-chip T/H and reference

- Two's complement output format

- (MOS compatible output levels
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Space Electronics'9042RP (RP for Rap-Pak®) 12-Bit monolithic analog-to-digi-
tal converter microcircuit features a typical 100 kilorad (Si) total dose toler-
ance; dependent upon orbit. Using SEi's radiation-hardened Rap-Pax® pack-
aging technology, the 9042RP realizes a higher performance,and low power
consumption. All necessary functions, including track-and-hold (T/H) and
reference are included on chip to provide a complete convesion solution. The
9042RP runs off of a single +5V supply and provides CMOS-compatible digi-
tal outputs at 41 MSPS. Designed specifically to address the needs of wideband,
multichannel receivers, the 9042RP maintains 80 dB spurious-free dynamic
range (SFDR) over a bandwidth of 20 MHz. Noise performance is also excep-
tional; typical signal to noise ratio is 68 dB. Capable of surviving space envi-
ronments, the 9042RP is ideal for satellite, spacecraft, and space probe mis-
sions. Rap-Pax® incorporates radiation shielding in the microcircuit package.
[t eliminates box shielding while providing required lifetime in orbit. This prod-
uctis available with packaging and screening up to Class S.
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RADIATION HARDENED

12-BiT A/D ConvERTER, 41 MSPS

9042RP

9042RP PIN DESCRIPTIONS
PIN NUMBER NAME FUNCTION
1 GND Ground.
2 DVcc 5V Power Supply (Digital).
3 GND Ground.
4 ENCODE Encode input. Data conversion initiated on rising edge.
5 ENCODE\ Complement of ENCODE. Drive differentially with ENCODE
or bypass to Ground for single-ended clock mode.
6,7 GND Ground.
8 AIN Analog Input.
9 VorrseT Voltage Offset Input. Sets mid-point of analog input range.
Normally tied to Vrer through 50 @ resistor.
10 VRrer Internal Voltage Reference. Nominally 2.4 V; normally tied to
Vorrser through 50  resistor. Bypass to Ground with 0.1 uF
cap.
11 GND Ground.
12 AVcc 5V Power Supply (Analog).
13 GND Ground.
14 AVcc 5V Power Supply (Analog).
15, 16 NC No Connects.
17 DO (LSB) Digital Output Bit (Least Significant Bit).
18-27 D1-D10 Digital Output Bits.
28 D11\ (MSB) Digital Output Bit (Most Significant Bit).
9042RP ABSOLUTE MAXIMUM RATINGS *
PARAMETER MIN MAX UNIT
ELECTRICAL
AVcc Voltage 0 7 \Y
DVcc Voltage 0 7 \Y
Analog Input Voltage 0.5 4.5 \%
Analog Input Current 20 MA
Digital Input Voltage (ENCODE) 0 AVcc \%
ENCODE, ENCODE\ Differential Voltage 4 \%
Digital Output Current -40 40 MA
ENVIRONMENTAL
Operating Temperature Range (Ambient) -55 125 °C
Storage Temperature Range (Ambient) -65 150 °C

Note:

1 Absolute maximum ratings are limiting values to be applied individually, and beyond which the serviceability of the circuit may
be impaired. Functional operability is not necessarily implied. Exposure to absolute maximum rating conditions for an extended
period of time may affect device reliability.
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9042RP SWITCHING SPECIFICATIONS
(AVce = DVec = +5V+10%; ENCODE & ENCODE) = 41 MSPS; Ve tied to Voreser through 50 Q; T = =55°C, Twax = +125°C)*

Parameter (Conditions) Temp Min TYp Max Unit
Maximum Conversion Rate Full 41 MSPS
Minimum Conversion Rate Full 5 MSPS
Aperture Delay (ta) +25°C —250 ps
Aperture Uncertainty (Jitter) +25°C 0.7 ps rms
ENCODE Pulse Width High +25°C 10 ns
ENCODE Pulse Width Low +25°C 10 ns
Output Delay (ton) Full 5 9 14 ns
Note:

1 C1 tied to GND through 0.01 F capacitor.

9042RP DC SPECIFICATIONS

(AVCC = DV¢c = +5V+10%:; Vgere tied to Vor SET thrOUqh 500: TM.LN = '550C, T, = +1250C)

Parameter Temp Min TvVp Max Unit

RESOLUTION 12 Bits

DC ACCURACY

No Missing Codes Full Guaranteed

Offset Error Full =10 +3 +10 mV

Offset Tempco Full 25 ppm/°C

Gain Error Full —6.5 0 +6.5 % FS

Gain Tempco Full =50 ppm/°C

REFERENCE OUT (Veee)? +25°C 2.4 \Y

ANALOG INPUT (AIN)

Input Voltage Range Veee #0.500 \Y

Input Resistance Full 200 250 300 Q

Input Capacitance® +25°C 7 pF

ENCODE INPUT 3

Logic Compatibility* TTL/CMOS

Logic “1” Voltage Full 2.0 5.0 \Y

Logic “0” Voltage Full 0 0.9 v

Logic “1” Current (Vg =5 V) Full 450 625 800 uA

Logic “0” Current (Viy, =0 V) Full —400 =300 =200 uA

Input Capacitance’ +25°C 25 pE

DIGITAL OUTPUTS

Logic Compatibility CMOS

Logic “1" Voltage (lon = 10 pA) +25°C 3.5 4.2 \%
Full 3.5 V

Logic “0" Voltage (lo. = 10 pA) +25°C 0.75 0.80 \%
Full 0.90 V

Output Coding Two’s Complement

POWER SUPPLY

AVcc Supply Voltage Full 5.0 \Y

| (AVcc) Current Full 160 mA

DVcc Supply Voltage Full 5.0 \Y

I (DVce) Current Full 20 mA

Icc (Total) Supply Current Full 180 mA

Power Dissipation Full 990 mw

Power Supply Rejection +25°C =20 +1 +20 mV/V

(PSRR) Full +5 mV/V

Notes:

1 C1 tied to GND through 0.01 mF capacitor.

2 Vrer is normally tied to Vorrser through 50 Q. If Vrer is used to provide dc offset to other circuits, it should first be buffered.
3 ENCODE driven by single-ended source; ENCODE\ bypassed to ground through 0.01 yF capacitor.

4 ENCODE may also be driven differentially in conjunction with ENCODE.

Specifications subject to change without notice.

5 Guaranteed by design.

0312.99Rev3 3

Specification and design are subject to change without notice. ©1999 Space Electronics Inc.
All rights reserved




RADIATION HARDENED

12-BiT A/D ConvERTER, 41 MSPS

9042RP

9042RP AC SPECIFICATIONS*

(AVcc = DVec = +5V+10%; ENCODE & ENCODE\ = 41 MSPS; Vgee tied to Voeeser through 50 Q; Ty = =55°C, Tyax = +125°C)2
Parameter Temp Min Tvp Max Unit
SNR?
Analog Input 1.2MHz +25°C 68 dB
@ -1 dBFS Full 67.5 dB
9.6 MHz +25°C 67.5 dB
Full 67 dB
19.5MHz +25°C 67 dB
Eull 66.5 dB
SINAD?
Analog Input 1.2 MHz +25°C 67.5 dB
@ -1 dBFS Full 67 dB
9.6 MHz +25°C 67.5 dB
Full 67 dB
19.5MHz +25°C 67 dB
Full 66.5 dB
Worst Spur *
Analog Input 1.2MHz +25°C 80 dBc
@ -1 dBFS Full 78 dBc
9.6 MHz +25°C 80 dBc
Full 78 dBc
19.5 MHz +25°C 80 dBc
Full 78 dBc
Small Signal SFDR (w/Dither) °
Analog Input @ 1.2 MHz Full 90 dBFS
9.6 MHz Full 90 dBFS
19.5 MHz Full 90 dBFS
Two-Tone IMD Rejection °©
Fl F2 @ -7 dBES Full 80 dBc
Two Tone SFDR (w/Dither) ’ Full 90 dBFS
Thermal Noise +25°C 0.33 LSB rms
Differential Nonlinearity +25°C -1.0 +0.3 +1.0 LSB
(ENCODE =20 MSPS) Full -1.0 +1.25 LSB
Integral Nonlinearity
(ENCODE = 20 MSPS) Full +0.75 LSB
Analog Input Bandwidth 8 +25°C 100 MHz
Transient Response © +25°C 10 ns
Overvoltage Recovery Time 8 +25°C 25 ns

Notes

1 All ac specifications tested by driving ENCODE and ENCODE\ differentially.

2 Analog input signal power at —1 dBFS; signal-to-noise ratio (SNR) is the ratio of signal level to total noise (first five harmonics
removed).

3 Analog input signal power at —1 dBFS; signal-to-noise and distortion (SINAD) is the ratio of signal level to total noise + harmonics.
4 Analog input signal power at —1 dBFS; worst spur is the ratio of the signal level to worst spur, usually limited by harmonics.

5 Analog input signal power swept from —20 dBFS to —95 dBFS; dither power = —32.5 dBm; dither circuit used on input signal SFDR
is ratio of converter full scale to worst spur.

6 Tones at —7 dBFS (F1 = 15.3 MHz, F2 = 19.5 MHz); two tone intermodulation distortion (IMD) rejection is ratio of either tone to
worst third order intermod product.

7 Both input tones swept from —20 to —95 dBFS; Dither power = —32.5 dBm); dither circuit used on input signal (see “Overcoming
Static Nonlinearities with Dither);

two tone spurious-free dynamic range (SFDR) is the ratio of converter full scale to worst spur.

8 Guaranteed by design.
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9042RP TYPICAL PERFORMANCE CHARACTERISTICS
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12-BiT A/D CoNVERTER, 41 MSPS
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Figure 13. Two Tones at 15.9MHz and 19.6MHz
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Figure 14. Single Tone SFDR
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28 Pin RAD-PAK® Flat Package

SYMBOL DIMENSION
MIN NOM MAX
A 0.129 0.142 0.155
b 0.015 0.017 0.022
c 0.004 0.005 0.009
D - 0.820 0.828
E 0.474 0.480 0.486
El - 0.506
E2 0.255 0.260 -
E3 0.000 0.110 -
e 0.050 BSC
L 0.375 0.385 0.395
Q 0.021 0.025 0.029
s1 0.000 0.077 -
N 28
F28-12
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Important Notice:

These data sheets are created using the chip manufacturers published specifications. Space Electronics verifies functionality
by testing key parameters either by 100% testing, sample testing or characterization.

The specifications presented within these data sheets represent the latest and most accurate information available to date.
However, these specifications are subject to change without notice and Space Electronics assumes no responsibility for the
use of this information.

Space Electronics’ products are not authorized for use as critical components in life support devices or systems without
express written approval from Space Electronics.

Any claim against Space Electronics Inc. must be made within 90 days from the date of shipment from Space Electronics.
Space Electronics’ liability shall be limited to replacement of defective parts.
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