sCMOS camera modes.

Gpixel sensors (GSENSE6060, GSENSE2020, SE5130 and others) have different operation
modes, HDR, STD and CMS. Sensors have tvag%lel channels and on-chip 12bit or 14bit ADCs.
Channels can operate in two modes, first high gain (HG) is optimized for low readout noise, second
low gain (LG) is optimized for full well capacity.

1. HDR modes.
In HDR mode analog gains are fixed (gL and gH) and can’t be changed by API.

1. HDR HG LG.
(7 CHANNEL 1 \
HG DH, gH
>/
SENSOR MERGER | FPGA :>016
CHANNEL 2 W
LG DL, gl
N /

O16=(DL12*k+DH12* (1—k) *g) *16 =DL12* k * 16 + DH12 * (1—k) * g * 16

there:

016 — 16bit output signal.

DL1;- 12bit data of Channel2 (LG mode).
DHi;- 12bit data of Channell (HG mode).
k = DH12/4095.

g=gL/gH.

gL — Analog gain of Channel2.

gH — Analog gain of Channell.


Ivan
Sticky Note
MJ042MR-GP-P6-BSI supports: HDR 1 CMS 1,3 STD 1,3

MX377MR-GP models support: HDR  1,2,3,4 CMS 1,2,3,4,5,6,7,8 STD 1,2,3,4

​MJ150MR-GP models support: HDR 1 CMS 1,3,5,7 STD 1,3



2. HDR LG.

/ CHANNEL 1 \
LG biz, glL1
o
SENSOR MERGER | FPGA ::>016
CHANNEL 2 w
LG DLz, gL2
N

/
015=(DL212*k+DL112*(1—k)*g)*16=DL212*k*16+DL112*(1—k)*g*16

there:

O16 — 16bit output signal.

DL11;- 12bit data of Channell (LG mode).
DL21;- 12bit data of Channel2 (LG mode).
k=DL112/4095.

g=gl2/gll.

gL1 — Analog gain of Channell.

glL2 — Analog gain of Channel2.

3. HDR HG.
/ CHANNEL 1 \
HG bHL,, gH1
Y
SENSOR MERGER | FPGA j>016
CHANNEL 2 w
HG :nuz,z > gH2
N /

O16 = (DH212* k + DH112 * (1 —k) * g) * 16 = DH21 * k * 16 + DH112 * (1—k) * g * 16

there:

O16 — 16bit output signal.

DH1;1;- 12bit data of Channell (HG mode).
DH2;i,- 12bit data of Channel2 (HG mode).
k =DH112/4095.

g =gH2/gH1.

gH1 — Analog gain of Channell.

gH2 — Analog gain of Channel2.



4. HDR + CMS2.

/ CHANNEL 1 \
HG DH12(1)' DHIZ(Z] gH
-/
SENSOR MERGER | FPGA j>016
CHANNEL 2 w
LG DL1zc1]' Dl'u(zl > g’-
NS

/
O16 = ((DL12(1)+ DL1212)) * k + (DH12(1)+ DH12(2)) * (1 —k) * g) * 16 = (DL12(1)* DL12(2)) * k * 16 +
(DH12(1)+ DH12(2) *(1—-k) *g * 16

there:

O16 — 16bit output signal.

DL117— First sample of 12bit data of Channel2 (LG mode).
DL1121— Second sample of 12bit data of Channel2 (LG mode).
DH12p1j— First sample of 12bit data of Channell (HG mode).
DH1212j— Second sample of 12bit data of Channell (HG mode).
k = DH12/4095.

g=gL/gH.

gL — Analog gain of Channel2.

gH — Analog gain of Channell.



2. CMS modes.

In CMS and STD modes gain on both channels can be changed by API.

1. CMS2 12bit LG.

016 = (DLllZ * gl_l + DL212* gLZ) * 8 = D13 * 8

2. CMS2 14bit LG.

SUM

/ CHANNEL 1
LG L, > gLl
D
SENSOR
CHANNEL 2 w
LG bz, > gl2
A

FPGA :>016

SUM

K CHANNEL 1
LG DL, > gLl
J
SENSOR
CHANNEL 2 \
LG D2, > gl2
N

FPGA

O16 = (DL114* gL1+ DL214* gl2) * 4 =D14* 4

there:

O16 — 16bit output signal.

DL11;- 12bit data of Channell (LG mode).
DL21;- 12bit data of Channel2 (LG mode).
DL114- 14bit data of Channell (LG mode).
DL214- 14bit data of Channel2 (LG mode).



3. CMS2 12bit HG.

SUM

/ CHANNEL 1
HG DH1,, gH1
)
SENSOR
CHANNEL 2 w
HG DH2,, gH2
NS

FPGA

016 = (DH112 * ng + DH212* gH2) * 8 = D13 * 8

4. CMS2 14bit HG.

SUM

K CHANNEL 1
HG DH114 ng
J)
SENSOR
CHANNEL 2 \
HG DR2,, gH2
NS

FPGA

Oi16 = (DH114* gH1+ DH214* gH2) * 4= D14 * 4

there:

O16 — 16bit output signal.

DH1;:,- 12bit data of Channell (LG mode).
DH2;,- 12bit data of Channel2 (LG mode).
DH114- 14bit data of Channell (LG mode).
DH214- 14bit data of Channel2 (LG mode).



5. CMS4 12bit LG.

/’7 CHANNEL 1 \\
LG Dlem, DL114(2} gL_‘l
-/
SENSOR SUM FPGA
CHANNEL 2
I-G DLzum ’ DLZu(z) ng w
N /

o,

O16 = ((DL112(1) + DL112(2)) * gL1 + (DL212(1) + DL21212)) * gL2) * 4 =D14* 4

6. CMS4 14bit LG.

CHANNEL 1
LG pL1, ,DL1,, gLl
SENSOR
CHANNEL 2
I-G DL214(11' DLZM[ZJ ng

SUM

{
(

p |

FPGA

‘\

O16 = ((DL114¢1) + DL11412)) * gL1 + (DL214¢1) + DL214(2)) * gL2) = D16

there:

O16 — 16bit output signal.

DL13)— First sample of 12bit data of Channell (LG mode).

DL11:p;— Second sample of 12bit data of Channell (LG mode).

DL21,1)— First sample of 12bit data of Channel2 (LG mode).

DL21p2;— Second sample of 12bit data of Channel2 (LG mode).

DL1341)— First sample of 14bit data of Channell (LG mode).

DL114p2)— Second sample of 14bit data of Channell (LG mode).

DL21471)— First sample of 14bit data of Channel2 (LG mode).

DL21412;— Second sample of 14bit data of Channel2 (LG mode).

2o,




7. CMS4 12bit HG.

/’7 CHANNEL 1 \\
HG DHlum, DH1lzm gH_‘[
-/
SENSOR SUM FPGA >0,
CHANNEL 2 \\
HG DHZIZ(I]' DHZutz] QHZ
N /

O16 = ((DH112(1) + DH112(2)) * gH1 + (DH212(1) + DH215(2)) * gH2) * 4 =D14* 4

8. CMS4 14bit HG.

CHANNEL 1

HG |[DH1,,,DH1,, gH1
SENSOR
CHANNEL 2

HG DH2:|4(1)’ DH214(21 gHZ

SUM

p |

{
(

FPGA

‘\

2o,

/

O16 = ((DH114¢1) + DH11412)) * gH1 + (DH214¢1) + DH214(2)) * gH2) = D16

there:

O16 — 16bit output signal.

DH115115— First sample of 12bit data of Channell (HG mode).

DH11212;— Second sample of 12bit data of Channell (HG mode).

DH215117— First sample of 12bit data of Channel2 (HG mode).

DH21212;— Second sample of 12bit data of Channel2 (HG mode).

DH11471;— First sample of 14bit data of Channell (HG mode).

DH11412;— Second sample of 14bit data of Channell (HG mode).

DH21471;— First sample of 14bit data of Channel2 (HG mode).

DH21412;— Second sample of 14bit data of Channel2 (HG mode).



3. STD modes.

1. STD 12bit LG.

~

CHANNEL 1
LG DLL,, gLl
SENSOR
CHANNEL 2
LG DLZ,, gl2
N\

2/
PACKER
w

FPGA

O12 (pixel 0) = DL11,(pixel O, row 0) * glL1
O12 (pixel 1) = DL2;,(pixel O, row 1) * gl.2
O12 (pixel 2) = DL11,(pixel 1, row 0) * gL1
012 (pixel 3) = DL21;(pixel 1, row 1) * glL.2

2. STD 14bit LG.

{
-

CHANNEL 1

LG DLL, gL1
SENSOR
CHANNEL 2

DL2 gL2

>/
PACKER
w

FPGA

O16 (pixel 0) = DL114(pixel O, row 0) * gL1 * 4
O1s(pixel 1) = DL214(pixel O, row 1) * gl2 * 4
O1s(pixel 2) = DL114(pixel 1, row 0) * gl1 * 4
O1s(pixel 3) = DL214(pixel 1, row 1) * gl2 * 4




3. STD 12bit HG.

K CHANNEL 1
HG DH,, gH1
=)
SENSOR PACKER | FPGA
CHANNEL 2 W
HG DHZ, > gH2
N

O12 (pixel 0) = DH112(pixel O, row 0) * gH1
O12(pixel 1) = DH212(pixel O, row 1) * gH2
O12 (pixel 2) = DH112(pixel 1, row 0) * gH1
Oz (pixel 3) = DH21;(pixel 1, row 1) * gLH2

4. STD 14bit HG.

/ CHANNEL 1
HG DHI,, gH1
=/
SENSOR PACKER | FPGA
CHANNEL 2 w
HG DHZ,, gH2
S

O16 (pixel 0) = DH114(pixel O, row 0) * gH1 * 4
O1s(pixel 1) = DH214(pixel 0, row 1) * gH2 * 4
Os1s(pixel 2) = DH114(pixel 1, row 0) * gH1 * 4
Os1s(pixel 3) = DH214(pixel 1, row 1) * gH2 * 4



