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HANDLING PRECAUTIONS AND STORAGE REQUIREMENT

(1) Observe electrostatic sensitive device (ESD) precautions whenever handling a subject focal plane array package.  Also note that the pins and floor of the leadless chip carrier fall within the same plane (i.e., there is no cavity), thus exposing bond wires near the package perimeter to damage by handling.  (2) The operating voltages specified within were developed for optimal performance of the subject engineering-grade arrays.  Any questions regarding these operating voltages, associated tolerances, and input waveforms should be directed to the appropriate Boeing technical contact (Dave Reynolds, 714‑762‑6300).  (3) The power on/off procedure should be in the following sequence: Turn dc biases on prior to clock biases.  For the power-down sequence, turn clock biases off prior to removing dc biases.  (4) Store the array in its ESD protected container within a dry, clean enviroment (e.g., nitrogen purged dry box) if it is not to be used for a significant period of time.

1.0
PURPOSE
This document provides an overview of and device operating instructions for Boeing’s 256x256-pixel high/moderate-flux, engineering-grade hybrid focal plane array (FPA).  The topics include a description of the FPA, multiplexer pixel organization, package pin-out, dc bias lines and input clock waveforms, pixel output waveform, temperature sensor, and continuity verification.  The purpose of this document is to furnish users of the array with configuration information and operating requirements.  Details relating to device performance and characteristics are either provided under separate cover or are specific to different supporting contracts, and therefore are not presented within this document.

2.0
HYBRID FPA DESCRIPTION AND PACKAGE CONFIGURATION

The subject 256x256 HF/MF (“HF” denotes high-flux and “MF” denotes moderate-flux) device consists of a 50‑(m pixel pitch, back-illuminated Si:As BIB detector array mated via indium columns to a matching multiplexer.  The Si:As BIB is a wide-band infrared (2 to 28 (m), high fidelity detector that operates at temperatures at or below 12 K.  The multiplexer is a direct readout device that includes a feature for switching between two input integration capacitance values.  The higher value enables a capacity for high flux levels (this is also known as the low-gain mode), and the lower value enables more sensitive detection and readout of moderate-flux levels (also known as the high-gain mode).  The array described within carries the designation “engineering-grade” (EG) because its performance falls short of goals established for read noise for the normal mode of operation and integration capacitance switched to the high value.  An EG device is a functional array that is suitable for system setup and evaluation, but may also be adequate for certain applications that do not require ultimate performance.  Evaluation of this EG device has shown excellent operability and uniformity, making it suitable for some astronomy applications.

Each detector element (pixel) is connected to an input cell circuit via an indium column.  The input cells incorporate an integration capacitor that can be switched between two values.  The given capacitor is discharged through the respective detector element during the course of an integration period, and the current through the detector will depend on incident photon flux, detector bias, and temperature.  The integration capacitors are sequentially reset in a column-wise fashion; and the time that it takes for a pixel to cycle from the end of one reset to the beginning of the next is defined as integration time.  The multiplexer accesses the pixels in a “rolling read” fashion, in which the voltage on a given integration capacitor within a frame is read onto an output bus through a source follower amplifier circuit.

The multiplexer has 16 output lines, by which pixels are read out in a sequential manner.  The outputs are linked to 1x16 blocks of pixels in the spatial arrangement shown in Figure 1.  Block 1 (denoted BL1 in the figure) contains Pixel No. 1 of each output, Block 2 contains Pixel No. 2 of each output, etc.  The output configuration within a block of pixels is shown in the detail view of Figure 1.  The following describes the readout sequence for the standard mode of operation (different modes of operation will be discussed later).  For each output line, at the beginning of a frame readout cycle, the corresponding pixel from Block 1 is read, then Block 2, etc. up to Block 4,096.  Therefore, an entire frame readout for each output line consists of 4,096 pixels.  This spatial arrangement enables each output to read pixels distributed over the entire array area.  Blocks 1 through 16 (the first 16 pixels on each output) form the left-most column of array pixels (as viewing the packaged hybrid FPA illustrated in Figure 2 with the output bond pads on the left).  Blocks 17 through 32 form the next column of array pixels, etc.

The 256x256 EG array is mounted in a 68‑pin leadless chip carrier (LCC).  The wire bonding assignments to the pins of the LCC are shown in Figure 2.  [Figure 2 does not display on-line because it is an encapsulated PostScript file.]  The 68‑pin LCC (P/N IRK68F0‑5725A) is manufactured by NTK Technical Ceramics.  A mechanical drawing of this LCC is shown in Figure 3.  Note that the front and back pin patterns are different.  A top view of the top side of the LCC is shown on the left, and a top view of the bottom side is shown on the right.  It is important to understand that these are top views.  Therefore, the bottom side shown is not an “x-ray” view looking down through the top side, but rather a view that results when flipping the LCC over.  Therefore, the socket would be flipped from the view shown.  Note that one corner of the LCC is beveled differently to serve as a pin index reference.  The pin numbers shown in the pin-out diagram of Figure 2 correspond to the pin numbering shown on the drawing in Figure 3.  The contact dimensions and center-to-center spacing of the pins on the bottom of the LCC match to industry standard 68‑pin sockets.

The hybrid array is mounted to the LCC floor with silver filled epoxy, allowing for both good electrical contact and good thermal contact to the LCC floor (the common ground point for the array).  The multiplexer pads are wire-bonded to the LCC pins using 0.001‑in. aluminum wire.

3.0
DC BIASES AND INPUT CLOCK WAVEFORMS

Package pin numbers, multiplexer pad names, nominal voltages and approximate currents are listed in Table 1 for operation (12 K.  The bias voltages and currents shown reflect the highest pixel rate specified for the 256x256 HF/MF array, which is 4.2 MHz (a 240 ns pixel-access time).  This corresponds to a frame time of 983 (s (approximately 1 kHz frame rate) with the device in the standard mode of operation.  Current levels within the digital circuitry, as well as the required load and drive currents, will be less at lower pixel rates, with a corresponding decrease in power dissipation.

The pads labeled VDD and VSS denote connections that provide the main power to the shift registers.  VDD_RST, VSS_RST, VDD_SEL, and VSS_SEL are the high and low rail supply lines for the reset and select (also referred to as “access” in this document) FETs.  VTUB provides connection to the n‑wells in the logic circuitry, as well as the high rail of the gate-protection circuitry, and must be set higher than all other bias supplies.

CURS_i is the source of the column bus trickle FET, and CURS_e is the source of internal bus current source.  CURG is the common gate for these FETs.  For optimal operation, the values of CURS_i, CURS_e, and CURG should be set to provide adequate pixel settling time for a given pixel rate.  The values listed in Table 1 are appropriate for a 4.2 MHz pixel rate.  For slower rates, CURS_i and CURS_e should remain constant while CURG is reduced to no lower than the point where pixel settling time is sacrificed.  This minimizes multiplexer power dissipation.  VACC is the drain connection of the in‑cell source follower FETs, and is the drain current path from the sources of the column bus trickle FETs and internal bus current source FETs.

Pads labeled Out 1 through Out 16 are the sources of the 16 output driver FETs.  Each output of interest must be connected to a load to provide the necessary drive current.  The required current depends on the pixel rate and capacitive loading on the outputs.  A level of 1 mA per output is sufficient to drive a 4.2 MHz pixel rate and approximately 100 pF of output line capacitance.  Again, this current can be reduced at lower frame rates to decrease multiplexer power dissipation.  One can experimentally determine the minimum output driver current value by observing the pixel output stream from any of the 16 outputs while reducing the current to no lower than the point where pixel settling time is sacrificed.  The drains of the 16 output driver FETs are connected to VDD1‑8 (for Out 1 through Out 8) and VDD9‑16 (for Out 9 through Out 16).  These pins can be connected to a common supply if desired.

VRST, DET_SUB, and VDI are bias lines in the unit cell.  VRST supplies the reset voltage to the unit-cell integration capacitor, and is enabled by the shift registers/reset logic.  Timing of the reset depends on the mode of operation, which will be discussed later in this section.  VDI connects to the gate of the direct-injection FET within the unit cells.  The drain of this FET connects to the integration capacitor, while the source is connected via indium bumping to the top detector contact.  The direct injection FET isolates the detector from the integration capacitor voltage to prevent detector debiasing as the capacitor discharges during the integration period.  DET_SUB is the connection to the buried (back-side) contact of the detector array.  Detector bias is equal to the difference between the voltage at DET_SUB and VDI minus the threshold voltage of the direct-injection FET, which is ~1 V at deep cryogenic temperatures (<12 K).  Therefore, given the VDI bias value listed in Table 1 and setting DET_SUB to 0.5 V, the detector bias would be

(VDI ‑ 1) ‑ DET_SUB = (3 ‑ 1) ‑ 0.5 = 1.5 V

The pad DET_GRD connects to the detector guard ring that runs around the perimeter of the 256x256-pixel detector array.  This guard ring prevents the electric fields of the outer pixel elements from fringing (which would increase the effective IR collection area of all peripheral pixels).  Pad CAP_SW is the gate connection to the p‑FET that switches between the low and high input integration capacitance.  The low value listed in Table 1 for Pad CAP_SW yields the high integration capacitance, and the high value for CAP_SW yields the low integration capacitance.  NWELL_SW is the n‑well connection for the p‑FET associated with CAP_SW.

Power supply filtering may be necessary on certain dc input lines.  Multiplexer noise performance may suffer if power delivered to the following lines is noisy: VRST, VDI, DET_SUB, VACC, CURG, CURS_i, CURS_e, VDD1_8, or VDD9_16.  If low-pass filters are used on any of these lines, be aware that the voltages and currents listed in Table 1 are specified for the input pads on the multiplexer.  Therefore, if there is a bias drop across the filter, the supply must be adjusted to deliver the specified voltages and currents to the device.

As opposed to most of Boeing’s previous silicon FPAs, the 256x256 HF/MF multiplexer eliminates a fast reset scan (sequential pixel reset up a selected column) to reduce clock activity by 25 times.  This fast reset is replaced by a column-wise reset in which all pixels of a given column are reset simultaneously.  The standard mode of operation is a single sample read in which the integrated pixel output level is placed on the output during a pixel select period, and the 4,096 pixels of an output are read out sequentially.  The reset occurs “behind the scenes” for all pixels of a column after the select period of the last pixel of that column.  Due to the column-wise reset scheme, a multiple sample (signal/reset/reset relax) read mode during a given pixel select period is not available.  However, the design allows for alternate read approaches, depending on user needs.  These alternate modes of operation will be presented after the input timing for the standard mode is described.

Figure 4 provides an input timing schematic for the standard mode of operation.  For this mode, the input waveforms for FSYNC_S and FSYNC_R are identical, as are those for LSYNC_F and LSYNC_S.  Each transition of FST_CLK advances the pixel select.  Each transition of LSYNC_F/LSYNC_S advances the column select.  Therefore, the integrated output levels of 16 pixels are sequentially read (selected) up a column on any given output, the next column is then addressed and the next 16 pixels are read up that column, etc., until all 256 columns have been addressed (4,096 pixels).  The locations of these pixels in relation to the output lines are shown in the diagram of Figure 1.  The first upward transition of LSYNC_F/LSYNC_S following the rising edge of the FSYNC_S/FSYNC_R pulse initiates a frame.  Note in Figure 4 the delay between the FST_CLK transition and any given LSYNC_F/LSYNC_S transition.  This is to ensure that a “race condition” in the shift register does not occur, and that the pixels are addressed properly.  Also, note that Pixel No. 1 is addressed after the second FST_CLK transition within the initial LSYNC_F/LSYNC_S period as shown in the timing diagram.  Clock PHRST enables the column-wise reset, and the pulse width of this clock must be confined within each LSYNC_F/LSYNC_S phase as shown in Figure 4.  The times referenced in Figure 4 reflect the highest operating rate, which is a 240 ns pixel select time (4.2 MHz pixel rate), and 983 (s frame time (~1 kHz frame rate).  Increasing the FST_CLK period increases the pixel select time (and all other times are correspondingly increased to maintain the clock relationship shown in Figure 4).

For the standard mode of operation described above, integration time is effectively the same as frame time (minus the short time in which a pixel is reset).  Integration time can be reduced while maintaining a constant clock rate and frame time by clocking FSYNC_R independently of FSYNC_S.  Extending the high rail of FSYNC_R (FSYNC_S pattern is that shown in Figure 4) in steps of a full LSYNC_F/LSYNC_S cycle reduces integration time in increments of two column times (32 pixel times).

Non-destructive reads (frames without resets) can be obtained by maintaining FSYNC_R and PHRST low for the frames in which resets are not desired.  The FSYNC_S clock pattern would be that shown in Figure 4.  This allows an extension of the integration time without changing the basic clock rate and frame time.  The “sampling-up-the-ramp” technique can be employed using this non-destructive read approach.

As previously stated, the modified 256x256 design allows for an alternate readout of pixel reset information (however, see the important note at the end of this section).  A user may obtain access to pixel reset information by implementing the input timing displayed in Figure 5.  Here, LSYNC_S is different from LSYNC_F, and FSYNC_R is different from FSYNC_S.  It is important to note that the clock rates shown in Figure 5 are the fastest for which this technique can be implemented.  The reason for this is a limitation in reset logic circuitry related to this mode of operation, which results in a 960 ns pixel select time (4x slower than the fastest rate in the standard mode of operation).  Clock FSYNC_R is the reset frame sync; and this pulse precedes the general frame sync pulse, FSYNC_S, as shown in Figure 5.  This allows for a proper reset output sequence for accessing pixel reset information.  Each transition of LSYNC_S advances the column select.  Each transition of LSYNC_F initiates the addressing of a given column.  Note the delay between the FST_CLK transition and any given LSYNC_F transition.

With the PHRST timing set shown in Figure 5, the pixel readout in this mode is as follows.  The first 16 transitions of FST_CLK after the LSYNC_F transition (as referenced at the front-end of the diagram in Figure 5) produce the integrated pixel output levels of the first 16 pixels of Column 1 on a given output.  The next 16 transitions of FST_CLK result in the reset levels of the first 16 pixels of Column 1 on a given output.  This process is continued for the remaining columns.  If a user wishes to perform a double sample difference between pixel integrated output levels and corresponding reset levels, the output related to the first FST_CLK transition is subtracted from the 17th, the second is subtracted from the 18th, etc.  This procedure doubles the frame time, compared to the standard mode of operation using the same FST_CLK rate, because the pixel reset levels are read in a separate column read.  The frame time of 7.86 ms listed in Figure 5 is the minimum for the signal read-reset read mode of operation. 

IMPORTANT NOTE:  Subsequent to the first release of the Device Description and User Guide, further testing of the 256x256 EG arrays has shown that it is difficult to obtain clean operation of the double read mode.  This is due to a design feature that relates to the reset switch turn-off time (for reduction of charge partitioning noise).  VDD_RST and VSS_RST need to be adjusted as the frame time is changed, and clock PHRST may also need adjustment in timing and level for certain frame times in order to achieve a “clean” reset of an entire column without spilling over to the subsequent column.

Conditions for the double read mode were established for 8x the standard rate.  No reduction in read noise was achieved.
4.0
PIXEL OUTPUT WAVEFORM AND CHARGE CAPACITY

In the standard mode of operation, each output includes a stream of 4,096 pixels per frame, read out from the array per the spatial arrangement previously described.  Each pixel access places the integrated output voltage for that pixel onto the output bus.  Because the reset occurs after the pixel access period, more time is allowed for pixel output settling.  This results in a 4.2 MHz maximum pixel rate for the standard mode of operation.  A pixel’s dc output level for zero detector bias, or a dark background with temperature (12 K at a given detector bias, is ~1.7 V above ground.  It is on the high side of 1.7 V for the input integration capacitance switched to the high value and low side for the integration capacitance switched to the low value.  This is commonly referred to as the “quiescent” level.  Increases in background flux, integration time, and/or detector bias will decrease pixel dc output voltage level.  This level drops because, during integration, the input integration capacitance discharges after reset through the detector, thereby decreasing the voltage on the capacitor.  This voltage is subsequently read out through the source follower circuit onto the output bus at the end of the integration period.  For the standard mode of operation, signal is determined by subtracting one output level of interest from another (e.g., the pixel outputs are sampled and stored for a scene background, the process is repeated without the scene, and then the signal is obtained by differencing the results).

For the alternate readout mode in which access to pixel reset information is required, each output includes a stream of 8,192 pieces of pixel information per frame.  This readout approach was described in the previous section.  The first 16 outputs of a stream will be the integrated output voltage for the first 16 pixels.  The change in this voltage level is the same as discussed in the previous paragraph.  The next 16 outputs of a stream will be the reset levels corresponding to the first 16 pixels.  This alternate integrated output voltage-reset sequence continues for the entire frame.  The pixel signal levels can be obtained for any background by subtracting the integrated output level from the corresponding reset level.  As mentioned in the previous section, the minimum pixel access time in this mode is 960 ns, resulting in a minimum frame time of 7.86 ms.
To validate multiplexer functionality prior to cooling down to the operating temperature, a zero bias must be applied to the detectors.  If one wishes to maintain the appropriate load current during room temperature FPA checkout, CURS_i and CURS_e may be adjusted to provide the specified current through these lines (due to MOSFET threshold voltage difference between room and deep cryogenic temperatures).  To apply a zero detector bias at room temperature, note that the formula to use is different from that presented in Section 3.0.  The threshold difference at room temperature requires that 0.7 V be subtracted from VDI, resulting in the relationship

Detector bias = VDI - 0.7 - DET_SUB

Therefore, to apply a zero detector bias at room temperature, set DET_SUB to 2.3 V.  Bias DET_GRD must also be set to 2.3 V.  Under these conditions, the output level should be ~1.8 V above ground, with no current observed across DET_SUB.  To verify the DET_SUB connection, one needs to disconnect DET_GRD, and apply a small bias to the detector.  Setting DET_SUB to 2.0 V should be sufficient to see current through DET_SUB and a drop in the pixel integrated output voltage level.  After this verification, remove power from the device, reconnect DET_GRD, and reset biases for operation at cryogenic temperature.

To translate pixel signal voltage or output noise voltage to number of electrons referred to the input, the following equation is needed:

n = (Ceff*Vo)/e-,

where n is the number of input-referred electrons, Ceff is the effective integration capacitance in Farads, Vo is the output signal or noise in volts, and e- is electron charge in Coulombs.  The effective integration capacitance is the actual capacitance divided by the source follower gain.  For the EG 256x256 array, Ceff = 1.9 pF when the input integration capacitance is switched to the high value, and 0.2 pF when switched to the low value.  The value of Ceff  increases beyond a 1 V output signal swing due to a reduction in the circuit source-follower gain at these operating levels.  Because this document is an Operation Guide intended to instruct users on how to operate the array, details related to device characteristics are covered by associated data packages.
The maximum (full-well) output voltage swing of the EG 256x256 array is ~1.5 V.  Two-thirds of this output swing is virtually linear.  The full-well signal voltage corresponds to a pixel output level of ~0.2 V above ground (because at “zilch” background it is ~1.7 V above ground).  Assuming a constant Ceff throughout the entire output range, the full-well input charge capacity is 1.8x107 electrons for the high input integration capacitance value, and 1.9x106 electrons for the low input integration capacitance value.
A 5.1 k(, carbon resistor is included in the LCC for temperature sensing.  The resistor is bonded to the LCC floor with thermally conductive, electrically nonconductive material.  The pin assignments for this resistor are provided in Table 1, as well as in Figure 2.  Table 2 provides temperature vs. resistance values for this resistor.

5.0
CONTINUITY VERIFICATION
If an FPA is observed to operate improperly at room temperature, the operating currents should be checked for any out-of-range values as an initial step to investigating the problem.  If this examination does not reveal the problem, the suggested approach is to verify isolation (between each line and line to ground) and continuity (source input to socket pin on each line).  If there are no issues with the socket or cryostat, a visual inspection should be performed on the packaged focal plane to verify the wire bonds per the pin-out diagram.

If operation is improper at the cryogenic operating temperature, a visual continuity check down to the socket pins cannot be performed.  In this case, the semiconductor characteristics of the device inputs can be used to check for opens or shorts (this technique can also be used at room temperature).  To perform the validation, power to the FPA must be shut off, and supply input lines removed.  The focal plane input lines are connected to contacts interfacing to either insulator (MOSFET gate), n‑type material, or p‑type material.  The lines that are connected to gates also connect to gate protection circuitry (back-to-back diodes).  Table 3 lists the I‑V characteristic between given sets of lines.  This information is used to identify shorts or opens.

6.0
CUSTOMER SUPPORT
The intent of this document is to provide users of the EG 256x256 HF/MF hybrid FPA with the necessary information to operate the array, as well as a description of the array configuration and parameters needed for applications.  It is understood that the information contained within may not address every question a user may have and, in such cases, the user is encouraged to contact Dave Reynolds at 714‑762‑6300.  The level of support beyond that dealing with general device operation is defined by the terms of each contract.

Table 1.  Bias Voltages for HF/MF 256x256 engineering-grade FPA

Standard mode of operation – 4.2 MHz pixel rate, T(12 K

Pin No.
Name
Description
Voltage (V)
Current ((A)

1
CURS_i
Source of column bus trickle FET
0.70
-490

2
LSYNC_F
Column sync clock
5.0 / 2.0


3
LSYNC_S
Column address clock
5.0 / 2.0


4
VDD_SEL
Select logic – high rail
5.0
+65

5
VSS_SEL
Select logic – low rail
2.0
-65

6
PHRST
Reset clock
5.0 / 1.7


7
FSYNC_S
Frame sync clock
5.0 / 2.0


8
FSYNC_R
Reset sync clock
5.0 / 2.0


9
TEMP1
One terminal of temp sensor resistor



17
TEMP2
Other terminal of temp sensor resistor



18
VSS
Logic low rail
2.5
-8

19
VDD
Logic high rail
4.5
+8

20
VDD_RST
Reset logic – high rail
5.0
+3

21
VSS_RST
Reset logic – low rail
2.5
-3

22
VTUB
N-well for logic circuitry
5.1
0

23
RQ_TP
Slow register test point – reset



24
SQ_TP
Slow register test point – select



25
SS_TP
Slow select test point



26
SR_TP
Slow reset test point



27
VSS_STP
Note (1)
Note (1)


28
VDD_STP
Note (1)
Note (1)


32
VACC
Drain for in-cell source followers
3.8
+1,720

33
DET_SUB
Detector substrate contact
Note (2)
Varies

34
DET_GRD
Detector guard ring contact
2.0


35
VDI
Gate of direct injection FET
3.0
0

37
CAP_SW
Gate of FET to switch int. capacitance
Note (3)


38
NWELL_SW
N-well for CAP_SW PFET
5.1
0

39
VRST
Drain of input cell reset FETs
5.0
Varies

41
VDD_FTP
Note (1)
Note (1)


42
VSS_FTP
Note (1)
Note (1)


43
GND
Common ground point



44
GND
Common ground point



45
OUT 16
Source of output FET - Output No. 16
1 mA Load 


46
VDD9_16
Drain of output FETs for outputs #9-16
2.6
# output loads

47
OUT 15
Source of output FET - Output No. 15
1 mA Load


48
FS_TP
Fast select test point



49
OUT 14
Source of output FET - Output No. 14
1 mA Load


50
OUT 13
Source of output FET - Output No. 13
1 mA Load


51
FQ_TP
Fast register test point



52
OUT 12
Source of output FET - Output No. 12
1 mA Load


53
OUT 11
Source of output FET - Output No. 11
1 mA Load


54
OUT 10
Source of output FET - Output No. 10
1 mA Load


55
OUT 9
Source of output FET - Output No. 9
1 mA Load


56
OUT 8
Source of output FET - Output No. 8
1 mA Load


57
OUT 7
Source of output FET - Output No. 7
1 mA Load


58
FST_CLK
Fast scan clock
5.0 / 2.0


59
VTUB
N-well for logic circuitry 
5.1


60
OUT 6
Source of output FET - Output No. 6
1 mA Load


61
OUT 5
Source of output FET - Output No. 5
1 mA Load


62
OUT 4
Source of output FET - Output No. 4
1 mA Load


63
OUT 3
Source of output FET - Output No. 3
1 mA Load


64
OUT 2
Source of output FET - Output No. 2
1 mA Load


65
VDD1_8
Drain of output FETs for outputs #1-8
2.6
# output loads

66
OUT 1
Source of output FET - Output No. 1
1 mA Load


67
CURS_e
Source of internal bus current source
0.75
-1,230

68
CURG
Gate – trickle and internal bus FETs
2.0
0

NOTES:
(1) VDD_FTP and VSS_FTP are the high and low rails, respectively, for all fast register and fast logic test points.  VDD_STP and VSS_STP are the high and low rails, respectively, for all slow register and slow logic test points.  VDD levels should be set to 5.0 V, and VSS levels to 2.0 V only while monitoring test points.  Otherwise, they should be left open so as to not add to power dissipation.

(2)  Detector bias is equal to (VDI-1)-DET_SUB at operating temperature.  Therefore, for a 1.5‑V detector bias, DET_SUB would be set to 0.5 V for the VDI bias in the table.

(3) Set to 0.5 V to select high integration capacitance value; 5.0 V to select low value.
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Figure 1.  Array configuration
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Figure 4.  Input timing schematic for standard mode of operation and maximum pixel rate
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Figure 5.  Input timing schematic for double read mode of operation and maximum pixel rate

Table 2.  Temperature vs. resistance of packaged temperature sensor resistor
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Table 3.  I-V characteristic information in support of continuity check
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Figure 2.  Pin-out diagram








Figure 3.  Mechanical drawing of leadless chip carrier
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* GND is the package floor and mutiplexer substrate contact, which is the

common ground during focal plane operation.

** This will be a reverse diode at room temperature, and open at cryogenic 

temperatures.

General Notes:

- For the Reverse Diode characterisitcs noted, a negative bias is swept on the bias

terminal against the common terminal listed (n-diffusion within p-material). 

- For the Forward Diode chracteristics noted, a positive bias is swept on the bias

terminal against the common terminal listed (p-diffusion within n-material).

- For the Back-to-Back Diode characteristics noted, a diode is observed for both

polarities of the bias terminal (due to back-to-back gate protection diodes connected

to these lines).

- Disconnect multiplexer input power and lines to the terminals while performing

continuity tests.

- Current should not exceed 1 mA on any line while performing continuity tests.
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