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Pin | Name /O | Typ
1 vsrvdd IO |P 1.0uf
2 vrl I A
3 |vdd pix |I P 3.3V
4 |irq O |D
5 |sadr | D | 2C
6 |sda IO [D |I°C
7 | sk [ D |I%C
8 | snapshort | | D
9 resetb I D 0
Resetb mclk
mclk
10 | pgwn | D 1




11 |vssdig || P ov

12 |vdd dig || P 3.3V

13 | hsync IO [D

14 | vsync IO | D

15 | pclk O (D

16 | mclk I D

17 | dO O (D BitO
18 | NC

19 |NC

20 |d1 O |D Bitl
21 | d2 O (D Bit2
22 | d3 O |D Bit3
23 | d4 O (D Bit4
24 | d5 O (D Bit5
25 | d6 O (D Bit6
26 | d7 O (D Bit7
27 | d8 O |(D Bit8
28 | d9 O |D Bit9
29 | di0 O |D Bit10
30 |di1 O |D Bitll
31 |vdd od2 || P 3.3V /0

32 [vss od2 |I P ov /0O

33 |vdd ana2 | | P 3.3V

34 |vss ana2 || P ov

35 |vref adc |1 A A/D

36 |vss anal || P ov

37 |vdd anal | | P 3.3V

38 | offset I A




39 (finectrl [O |A offset

40 |gnd

41 | fine_i I A

42 | NC

43 | NC

44 | vdd_od3 3.3V

45 | vss od3 ov

46 | vss odl ov /O

47 | vdd_odl 3.3V /O

O|U|T(T| T

48 | extsync | O
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Figure 4. Equivalent Circuits For adc ref and offset pins
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c TRIGGER==1

arssTngFlag=1

c:FTriagerEn==1

pshotMdod || (5napshatidod && TRIGGER])

cr S sRdFag && (Sha

a: SsRdFlag =1
a: FtTrnggerEn = 0

Figure 21. CPU Snapshot Mode State Diagram

SsTngFlag
SsFdFlag £>_j—J )
SnaplntEn | ra

IrgPal

Figure ZZ. Interrupt Request Generation Logic

5 5

SNAPSHOT
SNAPSHOT
21
SNAPSHOTMODE1  SnapshotMod bit

20



LM9617

Hclk
1-255
- CLKpixel

Hclk

Ropcycle

Fow address =0

Y.

Ricwy delay time .

Y A

Transfer all pixels to COS

Y

Fesat all pikels in row

Y

=hift all pixels out of row

Y

Riow address + 1 [

Fow Time

Figure 23. Frame Readout Flow Diagram

24

RN Hok — Ropcycle + Rdelay

780
23

Hclk

mclk

23

Hclk/2



Rdelay 0-2047

SMN,_,. =(RAD,, - RAD_,,) +1

rows

RADend 2.1
RADstart 21
Hclk

I:NHcIk = [(M factor ® SNN ) + Fdday] * RN Hclk

rows

Mfactor
Frogressive Scan 1
Sub-sampling or Interlace’ oE
Interlace -~
SWNrows
Fdelay 0—4097
Hclk
FrameRate =
Hclk
7 2

FPHcIk =RN Holk ¥ I

time

RNHaik

Hclk

RNHeik

24



Itime

Made

Limit

FProgressive Scan

ltima <= SWhrgws + Fds.'a}r

Interlace

ftime <= SWNrgws + 2+ Fda'a}r

Sub-sampled

ltima <= S W ergws + 0. 5'Fden'a}r

Hewvx

Fuil Inisgradion Time

| Farial Integralion |
i

Thre

Fow COS, Resst Row x & Shift

Fill Froimes integrafion

Ry 005, Fossss R s+ & Shifl

Frrtial Frms Inbegretion

Frawre M

L —-
|
L] 1
||"EI:'||'|' ey Row i FEr:Er:.- Hiow 0
I
I
|
I
|
|
I
I
|
I
|
- |
i

Figune 24. Famial and Full Frame Integraticn

i
1
Riw 1) Fg;l.f: RFowd | Row1 | Ro
|
I
|
|
I
| Frocrarmamabbe Fowy Delay
|
I
| Frogrormimabis R Detoy
|
|
]
3

48MHz




reglister welkgen rdielayh rdedayl Tdelayh fdelayl SIOWS ST dwishb
address I5hex 15he=a 1Ehs=x 1= 1 Bhiss e e 12hex
tps Rlot-]| | [11: {7-0] [E:1] |B:1]
- a i o 3 i 251 P
i5 P 0 i ] T 0 a5 5i)
] 4 1 5] 13 o 25 50
3,75 | 3 12 12 0 25 ai]
Fax] 4 b ks [ i @i i i
125 5 LF [ 1 224 0 25 50
B35 5 [ £ EE i a5 EQ
125 3 158 iE] 14 1} 2 i
[ d : 1 j 31‘ i Ji' Eil
4 5 [ 12 0 25 51
3 [ ¥ i 14 14 i 25 5
2 i ¥ 2 1 Mu 0 25 5i)
1 i ! 240 5 L] 0 25 50

1

LM9617

LM9617 25
anly enabled for black pixelks

‘“““—ﬁ“ﬂvlz-l_&
(1-a) Hyhs +

M
v

|
compansatad output

Figure 25. Digital Black Level Compensation.

25 8hit



LM9617

Power down
1 pawr
Power down bit
0 “ pawr
Power down bit
9 2
Power up/Power down
PGA Amp Power Saving
an Oy
off 10my
Figure 26. Power Control
10 0

VGAIN

Power up

| 2C

64



VidGain
Dec
Code

VidGain
Hex
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Gain
Amp
Value

Vid Gain
Dec
Code

VidGain
Hex
Code

Gain
Amp
Value

i

1

01

1.07

3.4

02

1.15

348

3 o3 1.22 35 23 3.56
4 04 1.29 36 24 3.63
5 05 1.37 a7 25 3.7

o

T o7 1.51 38 27 385

1.88

1.95

2.02

4.58

18 12 2.31 50 32 4.65
19 13 2.39 51 33 472

4.8

21 15 2.53 53 35 4.587
22 16 2.61 54 36 4.94
23 17 2.68 55 37 5.02
24 18 2.75 56 38 5.09
25 19 2.83 57 29 516

1A

1B

29 1D 312 &1 ap 5.45
30 1E 319 g2 3E 553
31 1F 3.26 £3 3F 5.1
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Offset(G) = Offset(0) + C * G**
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C
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HsynPol

OddEvenEn vsync

vsync

TriState

VMODE2
08H

/
O00H
O00H

bit




HsyncAdjust
PassGain

OH-HF 0-15

hsync

SNAPMDEO
O9H

/
O0H

bit

SsFrames

01
10
11

18 00

ShutterEn

extsync

extsync

SnapshotMod

SnapShotPol

IrgPol

irq

irq

SNAPMDEL1
OAH

/




O0H

bit

SnapinEn

SsTrigFlag

irq

SsRdFlag

/SsEngage

CPU
CPU CPU

FtiggerEn

FtSync

extsync

FtBusy

18

FTriggerNow

FtriggerEn

SsEngage

SROWS
0BH

O0H
O00H

bit

SwStartRow

MSBs
6DWLSB 1 1

SROWE
0CH




O00H
FBH

bit

SwEndRow

6DWLSB

MSBs

DROWS
OEH

O00H
O0H

bit

SwStartRow

MSBs LSB

DWLSB

DROWE
OFH

FBH

bit

DwEnNdtRow

MSBs LSB

DWLSB

DCOLS
10H

O00H
O00H




bit

DwStartCol

DWLSB

MSBs

LSB

DCOLE
11H

A5H

bit

DwENdCol

DWLSB

MSBs

LSB

LSB
DWLSB
12H

32H

bit

»

SwLsb

DwCel[1]

DwCeI[0]

DWCSL[1]

DWCSL[0]

R N W B o1

DwERLsb

DwSRLsb

o| r| o] r| o ~

o| r| o] o r| »

ITIMEH
13H




O0H

Itime[11:8]

ITIMEL
14H

/
O00H

bit

ltime[7 O]

RDELAYH
15H

/
O0H

Rdelay[10 §]

MSBs

RDELAYL
16H

/
O00H

bit




Rdelay[7 0]

MSBs

FDELAYH
17H

/
O0H

Fdelay[11 8]

MSBs

FDELAYL
18H

/
O0H

bit

Fdday[7 O]

MSBs

VGAIN
19H

O00H

VidGain

OOH 0dB

3FH

15dB

OCRO
1FH




O0H

bit

OffsetVol

offset-ctrl

OCR1
22H

O0H

bit

OffsetVol

offset-ctrl

OCR2
25H

O0H

bit

OffsetVol

offset-ctrl

BLCOEFF
26H

/
O0H

bit

Alpha[7:0]

BPTHOH
27H

O0H




bit

BPTO[11:4]

0

LSBs.

BPTHOL
28H

O00H

BpTo[3:0]

0

LSBs.

BPTH1H
29H

O0H

bit

THR1[11:4]

1

LSBs.

BPTHOL
2AH

O00H

THR1[3:0]

1

LSBs.
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Timing Information

1.0 DIGITAL VIDEQ PORT MASTER MODE TIMING
I

pcdic ,J ‘I l r' '\ _‘

L

Figurs 50, Frama Timing

it ,1' 1 i n " /_\_*'/_\_i_/_l‘\_
- V

L, et il -

il

e e

_‘ lidbnr Frinen Deakiny -_.* o e {1 h'
1

Figure 51. Frame Delay Timdng (WITh Inter Frams Delay).




Lakal DeLripticns Min Ty [LET]

1] poli pampod T4 4dns B3 2ms 1.0us

" hsynic ko laval modks 1 ¥WHspnoAnust | pdk |s@@ nobe o & b)
pulss mods 16 . poi

B hsymnic hikgh lessa] miode [GE4 -HapmroAnish ool ez mile & & Bi
Flss maods TEd . Dol

(£} first wald piel data affer hzpne acke HapncA st « peik (B2 noke o & B

5 WEE | oA bervad minda 116 ook is@a noks a B b
s mod s 16 - pik

B wayne high b=wal mesda T gy = 16D o pi dsas mabe 3 & bk
pulse mods 16 = poik

Mote &  See Fromae Fate Programming section for mons dalails
Wote br  Ses Dvgiad Wicwo Pont Registers dor more datails
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Figure 52, adl79:0], apne & vapmd bo Active High ook Timéng
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Flgurs 53, a1 1:8) hsyne & vspne to Active Low pelk TIming

The follcwarg spediications apply lor al supply pins = +2.3% and & = 10pF unless olheraise noled. Boldiace Bmils apply for TA :
Tk W0 Tgay! S000ET limis Tg, = IS (Nole T

Label DescripBons féllin TR Max
n] Rising poid by REsing hepns, waweor af 110 25ns
2 Rizing poifio Falling hepie, wime of g ri Q) 2ine
5] Falling pcik §a rsing hspne, vaymeor i 10 2505
14 Falling peik 8o Laling hsyne, wEyacar i 1107 23ns
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20 DIGITAL VIDED PORT SLAVE MODE TIMING

|
hayres “ WHICET 10w 1 \
|
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Figure 54, Slave Mode Row Trigger and Readout Timing
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The following spsciications apply b al supply ping = «3.0% & G = 10pF unless olherwiss noded. Boldiace

L -

Figure 55, Slave Mode o T7:0]. fepne & vayme to pedl Timing

di1:] X
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Figure 25, Hising Edpe of moik bo Valld Flcel Dxta

Tigw b0 Tigan: all olher imils Ty = 25°C (Hobe T

ik Froama rp-1 h

limits appdy for TA =

Lahal Descriptions Min Ty Wax

1] Fulne width of rw Tigper 2. meK

] sl pies] oUl afler faing sckgs of o e 124+ eIk 124 - ik
k] B A b beaen roay biggars T80 . melk

- T'L'.E-I_irlt: to asser] nexl frama rigder afsr lasl row o - meik
15 Pudse width of Frams igger Z2.mok

] Time 1o valid piesl data a®er meing edge of mok 44ns




3.0 DIGITAL VIDEC PORT SINGLE FRAME CAPTURE (SMAPSHOT MODE]) TIMING

vty

i

Sl w0l i T ol douy J L

g o\ T N

FingperEn d‘ 1|.

by or FLhr ,

Filfusy , ] I-r

Figure 5T, Snapshol Mode Timing With External Shutfer
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Flgurs 58, Snapshol Timidng Witheut Extemal Shutter

Lahal Descripticns Equaticn

1 Finimurn Snapshol Tigosr Fulss Widi 2 . s rales 3 & L

2 Iinimurn brms fram Snapshod Fulss o sxtsme PV {ess nobes o L b
K] Array Intsaraton Tims Flpp (B noles o & D)
14 Fixal Raad Coul F\.".'h,“_ is9a nodes a & b

Mole s See TDFrame Rate Programming sachan for mons deqails
Mole b See Snapsiod bods Tor more delals
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4.0 SERIAL BUS TIMING

T |
N7 R
|

¥ \
I'!-d!-li.H H‘“M*I:'MI*'I H-I
I = S

Yaain v ol
|

SOLE N |
[
= " TEE |
o | ! ||
i !
= R resistor pull-up M - - CEEE T =
f_ Laon  lLow wow lian

r = IG5 Suimeil Sounce pul-up

{13 Rising sdge of e fisd SCLK pulss after an acknowlsdge b

Figure 55.15C Compatible Serial Bus Timing.

Ttz foloawbne specifications apply Tor all supply pire = «3.0V, G| = 10pF. ord so = A00KHZ unlses aivsnwise noded. Baoldiace lmits

Al PoF TA 2 Tigey 00 T Sl OlFeT limils Te = 25°C (Mola T

PARAMETER SYMBOL | MIM LA UHIT
sk ok IrcaLesny [ a 4 EHz
Eabup ime (repaaied START candiion Fpp— 0.8 - [TEZ]
Hudd time (repealeds START condiion lapaTa 0.6 = [TE:]
LO4 peniad of tha sci clock | 1.2 - s
HIGH pericd of the sk dock Lo 0.6 - psE
Chala sel-up e lsu-BaT 181 - (1]
Dials held Hme s paT a 0.9 us
Salup e for STOP condition — a8 =
Capaciive lood jor sdx and soik Bnes Cy 400 pF




Array Mechanical Information

- A4 +/- 06 TYP -
(LRS- R |

I i M0 +- 003 TYP
| - l"— [1.02 +- 007}
‘ i '-I—l o) +E-'4:I|'E TrF
L] E [1.52 + 0.25]
[= 2.2

=5 =010
16 +-028

distancs Trom plesl (dis surtaesi b dop suraes of
glass lid= 0894 mim
020 +4005
R B =f LT
TvE
3

40+ 007 TYR
[1.02 += 0,17

DN - 06
. 10124 0.127]
TP

0.328
Bz
Mok 3

(o FLOOTS)
o161

+nz

il ————————— s —— 102 A A0
[255] li“'H-'l 0,30]

Holes
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2 Al E s imsslailizec] o Shall b golo] platsd G0 rrseo-rochss. [1.52 microermskes| mminimiam ek, o ric ksl plak
5 [l o B e orily, Tobsmncs will dejsied cmn o plassment [«4001 rivn)

4 Faodorones J2DEC oopsienlice WS CUEL o bon A e A clolioe] 5557 G



