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Introduction

In this note I document what is know or claimed for the power dissipation of the Rockwell H2-RG multiplexer and the SIDECAR ROIC. I then calculate an estimated power for their use in the SNAP focal plane. The result is applicable to both HgCdTe and Si PIN diode detectors.

Reference material

1. HAWAII-2RG Technical Manual, MAN-0001 Rev 1, 06 Dec 2004

2. SIDECAR low-power control ASIC for focal plane arrays including A/D conversion and bias generation, Markus Loose et al, Proc. SPIE 4841, p. 782-794, 2003.
3. SIDECAR ASIC, Presentation to SNAP,  24 March 2005.

H2-RG power
The only power of significance that is dissipated in the detector is in the CMOS multiplexer. The tech manual [1] indicates 300 (W per channel in the 100 kHz, unbuffered mode. See table immediately below. This is the pertinent mode for SNAP. I assume here that we used 36 outputs, 32 for the science pixels and 4 for the reference pixels. The need for the latter separate readout of the reference pixels needs to be revisited when out operational experience is more mature. Regarding the 300 W per output channel, I note that [3] shows 400 W total measured for four channel readout mode for JWST. To be conservative, I will stick with the tech manual number.
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Slow mode

Nominal 100 kHz

Fast mode
Analog (vdda)

Nominal 5 MHz

Digital (vdd)
Slow (100 kHz) unbuffered

300 W per output

Slow (100 kHz) buffered

800 W per output

Fast (5 MHz) unbuffered

1-1.5 mW per output + 30 mW offset

Fast (5 MHz) buffered

2.5 mW

per output + 30 mW offset




SIDECAR power

The newest version of the tech manual [3] has only one statement about power. In section 2 there is the statement, “<100mW at 100kHz 32-channel operation.” A 2003 SPIE paper has the following table showing power components and the totals for the four channel mode proposed for JWST.
[image: image2.png]Table 2. Estimated Power Budget for NGST Operation: SIDECAR + HAWAII-2RG

Subblock
HAWAII-2RG
ADC
ADC

Microcontroller & Clocking

Serial Interface:
LVDS (standard)
LVDS (optimized)
CMOS (2 MHz, 200 pF, 2.5 V)
CMOS (2 MHz, 200 pF, 1.0 V)

Total (minimum)

Power consumption per output
300 pW
1.3 mW (goal)
0.6 mW
1.0 mW
750 pW
250 pyW

600 |W
100 pW

1.7 mW
(+ 1.6 mW offset)

Total power
consumption

1.2 mW
52mW
0.6 mW

1.0 mW

3.0 mW
1.0 mW
24 mW
0.4 mW

8.4 mW




A recent presentation by Rockwell showed the following measured numbers. To be conservative, I will use the “medium bias” numbers. Again, the numbers are for four channel readout and, as stated above, I believe the H2-RG numbers are suspect.
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+ Total power consumption for SIDECAR + HAWAII-2RG in four
output mode at 100 kHz sample rate

Subblock
HAWAII-2RG
ADC
PreAmp
Bias generator

Microcontroller & Clocking
LVDS Driver (2 mA current)
Total

Power consumption
low bias condition

400 W
4.4 mw
0.8 mW
1.0 mW
15mw
500 uW
8.6 mW

Power consumption
medium bias condition

400 pW
5.2 mW
1.0 mw
12mw
15 mw
500 pW
9.8 mW




Total power
Using conservative numbers from above, my power estimate is ~75 mW. See the able below. I have assumed we are driving one LVDS signal with maximum current strength and that we are dissipating the heat from one LVDS 100  receiver load next to the ASIC. 
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mW mW

HAWAII-2RG 0.3 36 10.8

ADC 1.3 36 46.8

PreAmp 0.25 36 9

Bias generator 1.2 1 1.2

Microcontroller & Clocking 1.5 1 1.5

LVDS driver+Receiver termination 3 2 6

Total 75.3


In theory, the ADC power can be duty cycled, depending on our final readout mode. For the moment I assume continuous operation. What is missing in the above calculation is digital power for any use of the array processor and associated memory. Also missing are any local power conversion losses, if any, to generate the separate analog and digital 3.3 V.

Summary

For the time being, I recommend we use 100 mW continuous per detector for the electrical power.

