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ENGINEERING INNOVATION IN ELECTRONIC PROGNOSTICS

Semiconductor IP

14-hit, 40 MSPS, 130 nm IP Core

Industry-Standard, High-Performance,

Silicon-Proven ADC Technology

14 bits of resolution (12-bit) accuracy v Signal-to-noise plus distortion ratio:
40 MSPS sampling rate 72d8

IBM 130 nm BiCMOS 8 HP process node v Customized configurations available
3.3 V analog supply voltage

2.5V digital I/0 supply voltage

Signal-to-noise ratio: 75 dB
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General Description

At 40 MSPS (megasamples per second), Ridgetop’s high-speed, accurate 14-bit analog-to-digital converter uses half-
flash architecture and radiation-hardened-by-design (RHBD) techniques. The block diagram in Figure 1 shows the four
stages of the 5544 ADC architecture: a 5-bit, a 5-bit, a 4-bit, and a 4-bit. Auto-zeroing capability is provided by the
4-capacitor, switched sample-and-hold input topology with two non-overlapping clocks. Table 1 lists the preliminary

specifications.
Applications

v Medical imaging

v Space Electronics

v Accelerators

v Radiation Strip Detectors

Figure 1ADC 5544 architecture
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Table 1: Summary of ADC Core Specifications

STATIC REQUIREMENTS

Input signal level

Output signal levels

Voltage reference input/output
Differential nonlinearity (DNL)
Integral nonlinearity (INL)

Offset error

Gain error

Latency

DYNAMIC REQUIREMENTS
Sampling frequency

Signal-to-noise ratio (SNR)
Signal-to-noise plus distortion ratio (SNDR)
Spurious free dynamic range (SFDR)
ELECTRICAL REQUIREMENTS
Supply voltage

Power consumption

PACKAGING REQUIREMENTS

Die area

RADIATION HARDENING REQUIREMENTS

Total ionization dose (TID) per ADC/year
Neutron fluence
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SPECIFICATION NOTES

+1 volt full scale, full differential input lines

14 bits, amplitude of 0 or 2.5V, full differential
Switchable

+1/2 bit

+1 bit

+2 bits 1
+2 bits 1
6 cycles

40 megasamples per second (MSPS)
75 dB
72 dB
85 dB

25V 2
140 mW 3

12.9 mm? 4

2 MRad
10**14/cm?

Initial estimate
2.5V PDKs will be available
Initial estimate, final to be worked out with partners

1 mm x 1 mm was the target for a single ADC channel

Need modified or custom design? Contact Ridgetop at 520-742-3300 to discuss your ideal solution!
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