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Parameter Min Typ Max | Unit
TEMPERATURE RANGE
Operating —25 +85 °C
Storage —65 +150 | °C
POWER SUPPLY VOLTAGE
AVDD (AFE, Timing Core) 1.6 1.8 2.0 \%
RGVDD (RG, HL Drivers) 27 33 3.6 v
HVDD (H1 to H4 Drivers) 2.7 33 3.6 \%
DVDD (Internal Digital Supply) 1.6 1.8 2.0 A%
DRVDD (Parallel Data Output Drivers ) 1.6 3.0 3.6 v
IOVDD (I/O Supply Without the Use of LDO) 1.6 1.8 3.6 A%
POWER SUPPLY CURRENTS—65 MHz OPERATION
AVDD (1.8V) 48 mA
RGVDD (3.3V, 20 pF RG Load, 20 pF HL Load) 8 mA
HVDD' (3.3 V, 200 pF Total Load on H1 to H4) 40 mA
DVDD (1.8V) 13 mA
DRVDD (3.0 V) mA
IOVDD (1.8 V) 2 mA
POWER SUPPLY CURRENTS—STANDBY MODE OPERATION
Reference Standby 10 mA
Total Shutdown 0.5 mA
LDO’
IOVDD (I/O Supply When Using LDO) 2.5 3.0 3.6 A"
Output Voltage 1.8 1.85 1.9 A%
Output Current 60 mA
CLOCK RATE (CLI) 10 65 MHz

"HVDD (% 721X RGVDD) BIRO A FHEEE IR A TER TE £,
HVDD D& G188 7= [Croap X HVDD x E°2 T /L /5 W] x HVDD

ZZC. Croap W FEHMNN G R GHA R,
HRERAMB L OWWEZIXIHVDD BRAZHT 2 & HWEENDN/NSL 2D ET,
>LDO %{f>T AVDD & DVDD DRIZEFR AR TE £7,
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A4 2T
BRI EMN2WVBRY . C.=20pF, AVDD=DVDD =18V, fc,=65MHz,
*= 2.
Parameter Symbol Min Typ Max Unit Comments
MASTER CLOCK (CLI) See Figure 15
CLI Clock Period tconv 15.38 ns
CLI High/Low Pulse Width tapc 6.9 7.7 8.9 ns
Delay from CLI Rising Edge to Internal teLipLy 5 ns
Pixel Position 0
AFE
SHP Rising Edge to SHD Rising Edge ts 6.9 7.7 8.5 ns See Figure 19
AFE Pipeline Delay 16 Cycles | See Figure 20
CLPOB Pulse Width (Programmable)’ tco 2 20 Pixels
HD Pulse Width tcony ns
VD Pulse Width 1 HD period ns
SERIAL INTERFACE See Figure 56
Maximum SCK Frequency fscrk 40 MHz
SL to SCK Setup Time tis 10 ns
SCK to SL Hold Time tin 10 ns
SDATA Valid to SCK Rising Edge Setup tps 10 ns
SCK Falling Edge to SDATA Valid Hold tou 10 ns
H-COUNTER RESET SPECIFICATIONS See Figure 53
HD Pulse Width tcony ns
VD Pulse Width 1 HD period ns
VD Falling Edge to HD Falling Edge tvDHD 0 VD period — tcony | 1S
HD Falling Edge to CLI Rising Edge tHDCLT 3 tcony — 2 ns
CLI Rising Edge to SHPLOC (Internal teLisHp 3 tcony — 2 ns
Sample Edge)
TIMING CORE SETTING RESTRICTIONS
Inhibited Region for SHP Edge Location? tsHPINH 50 64/0 Edge location
(See Figure 19)
Inhibited Region for SHP or SHD with
Respect to H-Clocks(See Figure 19)> 3¢
RETIME = 0, MASK =0 tSHDINH H x NEGLOC - 15 H x NEGLOC - 0 Edge location
RETIME =0, MASK =1 tSHDINH H x POSLOC — 15 H x POSLOC -0 Edge location
RETIME = 1, MASK =0 tSHPINH H x NEGLOC — 15 H x NEGLOC -0 Edge location
RETIME =1, MASK = 1 tSHPINH H x POSLOC — 15 H x POSLOC -0 Edge location
Inhibited Region for DOUTPHASE Edge tbOUTINH SHDLOC + 0 SHDLOC + 15 Edge location
Location (See Figure 19)

' B/N CLPOB 7L A G IZEFRIEIEDSH S, B2 T2 FHRELR 5= 0I0iE, TR X VIEOEW L ZOEHAHERE S L ET,

PAVL—TEEE— FOBAIEH, HA U4 - Uty MREFICEIET 57201203, SHP DA > b By MEEA tepsup DX A I 2 7 Sfth & ilil-4 %5
N FET,

3 0x34[2:0] HXBLKRETIME £’ v & A X —7 L5 L SHDERAZ/— 5L DA by MABKASHP o/ —3 3 v DA v By MEBKICEDY 7,

Yo VA LU RH 0x09[23:221]D HBLK ¥ AF 2 7+ LYAZ IZ0EBETHE, HEw Y+ U7 7 LY A8 HxNEGLOC 12720 7,

SSHP/SHD A > b By MEAZHEH>H 7 v v 7151, HCLK £— R(e— K 1=HIl, E— F 2=HI,H2, &— F3=HI1, H3)IZEMHFELE7,

¢ 26 DHEREIE. HIPOL, H2POL, RGPOL, HLPOL M3 R_TIZ 1 2R ELIBE (F 740 FERENET ENET,
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T8N
FRICHREN 72V R Y | IOVDD =1.6 V~3.6 V., RGVDD =HVDD =2.7V~3.6 V. C_=20pF. tyn~tuaxo
x 3.
Test Conditions/

Parameter Symbol | Min Typ Max Unit | Comments
LOGIC INPUTS

High Level Input Voltage Vi IOVDD - 0.6 A%

Low Level Input Voltage Vi 0.6 \Y

High Level Input Current Iy 10 HA

Low Level Input Current I 10 LA

Input Capacitance Cin 10 pF
LOGIC OUTPUTS

High Level Output Voltage Vou IO0VDD - 0.5 \% Ioy=2mA

Low Level Output Voltage VoL 0.5 \% Ior =2 mA
CLI INPUT (CLI_BIAS =0)

High Level Input Voltage VincL IOVDD/2 + 0.5 \%

Low Level Input Voltage ViLcLr IOVDD/2-05 |V
H-DRIVER OUTPUTS

High Level Output Voltage at Maximum Current Vou HVDD - 0.5 v

Low Level Output Voltage at Maximum Current VoL 0.5 \%

Maximum Output Current (Programmable) 30 mA

Maximum Load Capacitance 100 pF
Rev. A — 5/54 —
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7ot
FRICHRIED 22 ORY | AVDD = 1.8V, fe, =65 MHz, fREMX A I 2 7L tun~tuaxe
= 4.
Parameter Min Typ Max Unit Test Conditions/Comments
CDSs'
Allowable CCD Reset Transient 0.5 0.8 \Y%
CDS Gain Accuracy
—3.0 dB CDS Gain -3.7 -3.2 2.7 dB
0 dB CDS Gain (Default) -0.9 -0.4 +0.1 dB
+3 dB CDS Gain +1.9 +2.4 +2.9 dB
+6 dB CDS Gain +4.3 +4.8 +5.3 dB
Maximum Input Voltage VGA gain = 6.3 dB, Code 15 (default value)
—3 dB CDS Gain 1.4 Vp-p
0 dB CDS Gain (Default) 1.0 Vp-p
+3 dB CDS Gain 0.7 Vp-p
+6 dB CDS Gain 0.5 Vp-p
Allowable Optical Black Pixel Amplitude
0 dB CDS Gain (Default) —100 +200 | mV
+6 dB CDS Gain —50 +100 | mV
VARIABLE GAIN AMPLIFIER (VGA)
Gain Control Resolution 1024 Steps
Gain Monotonicity Guaranteed
Low Gain Setting 6 dB VGA Code 15 (default)
Maximum Gain Setting 42 dB VGA Code 1023
BLACK LEVEL CLAMP
Clamp Level Resolution 1024 Steps
Minimum Clamp Level (Code 0) 0 LSB Measured at ADC output
Maximum Clamp Level (Code 1023) 1023 LSB Measured at ADC output
ANALOG-TO-DIGITAL CONVERTER
(ADC)
Resolution 14 Bits
Differential Nonlinearity (DNL) -1.0 +0.5 +1.2 LSB
No Missing Codes Guaranteed
Integral Nonlinearity (INL) 5 16 LSB
Full-Scale Input Voltage 2.0 \
VOLTAGE REFERENCE
Reference Top Voltage (REFT) 1.4 v
Reference Bottom Voltage (REFB) 0.4 \Y%
SYSTEM PERFORMANCE Specifications include entire signal chain
VGA Gain Accuracy 0 dB CDS gain (default)
Low Gain (Code 15) 5.1 5.6 6.1 dB Gain = (0.0359 x code) + 5.1 dB
Maximum Gain (Code 1023) 413 41.8 423 dB
Peak Nonlinearity, 500 mV Input Signal 0.1 0.4 % 12 dB total gain applied
Total Output Noise 2 LSBrms | AC grounded input, 6 dB gain applied
Power Supply Rejection (PSR) 45 dB Measured with step change on supply

PANEERH I 2 0 X S ICERLET,

MAXIMUM INPUT LIMIT =
LESSER OF 2.2V

+1.3V TYP (AVDD - 0.5V)

500 -= -' —— DC RESTORE VOLTAGE

T
RESET TRANSIENT 1V MAXIMUM INPUT

SIGNAL RANGE

200mv (0dB CDS GAIN)

mV MAX
OPTICAL BLACK PIXEL

____________________ = - - - -0V (AVSS) 5
-------- ~—MINIMUM INPUT LIMIT §
(AVSS - 0.3V) g

2ANEEHHE
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* 5.
With

Parameter Respect To | Rating

AVDD AVSS -0.3Vto+2.2V

DVDD DVSS -03Vto+2.2V

DRVDD DRVSS -0.3Vto+3.9V

I0VDD DVSS -03Vto+3.9V

HVDD HVSS -0.3Vto+3.9V

RGVDD RGVSS -03Vto+3.9V

Any VSS Any VSS —-03Vto+0.3V

RG Output RGVSS —0.3Vto RGVDD +0.3
v

H1 to H4, HL Output HVSS —0.3 Vto HVDD + 0.3
v

SCK, SL, SDI DVSS —0.3 Vto IOVDD + 0.3
\Y%

REFT, REFB, CCDINM, | AVSS -02VtoAVDD+ 0.2V

CCDINP
Junction Temperature 150°C
Lead Temperature (10 sec) 350°C

T

Oiald. 487U o MEIEEAR— RPCB) & vy, #EHi/ N Fv
% R— Rl v AT LCHlE,

x 6.
Package Type 04 Unit
48-Lead, 7 mm % 7 mm LFCSP 25.8 °C/W

ESD DEE

LR R REREBZ DA NV AEMAD ET A
AEAN R EBEE 52520830 £, ZOHEIX
ANVAEOREDHEZBHHNETEHLOTHY, 20D
HAEOEHED | 7 > 3 VCR#ET 2 AEMEUL L ToOT AN
A AGHEEZEDT-HLOTIIH Y THA, T R ERER
kT e REFGIRREIZE < & T 34 A DO HEMEICEE %
5z ¥4,
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TR —OFERELZ K- 1256, 15
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EVERES LU E #aEREA

NC = NO CONNECT

NOTES

) =
383 __85x. &
5823328663338
LTLEILITLBRS
D2 1 PIN 1 36 REFB
D3 2 INDICATOR 35 REFT
D4 3 34 AVDD
D5 4 33 AVSS
D6 5 32 CCDINM
DRVSS 6 AD9979 31 CCDINP
DRVDD 7 TOP VIEW 30 AVDD
D7 8 (Not to Scale) 29 AVSS
D8 9 28 CLI
D9 10 27 LDOOUT
D10 11 26 1OVDD
D11 12 25 RG

D12 13
NC 15

H1 16

H2 17
HVSS 18
H3 20

H4 21
RGVSS 22
HL 23
RGVDD 24

(MSB) D13 14
HVDD 19

05957-003

1. THE EXPOSED PAD MUST BE CONNECTED TO GND.

3.EVEE

R7.EVHEEDTHHA

vUES L5 2471 | %A

1 D2 DO T—2 M7

2 D3 DO TF—4 7N

3 D4 DO TF—4 7N

4 D5 DO TF—4 7N

5 D6 DO T—2 M7

6 DRVSS P FOHNL e RTANDT TR
7 DRVDD P FULIN e RTARNOERASV £721E3V)
8 D7 DO F—2 M7

9 D8 DO T—4 M7

10 D9 DO F—2 M7

11 D10 DO F—2 M7

12 DIl DO F—2 M7

13 D12 DO F—2 M7

14 D13 (MSB) DO T—4 M7

15 NC A

16 H1 DO CCD Kz m vy 7 1

17 H2 DO CCDKYEr m v 7 2

18 HVSS P HI~H4 RIA DT TR
19 HVDD P H1~H4 K7 A "OEJRGE V)

20 H3 DO CCD K}/ my 7 3

21 H4 DO CCDKYrm v 7 4

22 RGVSS P RG RIA /N TF TR

23 HL DO CCD I #&ARY-r a v o

24 RGVDD P RG F7 A NEJHRGB V)

25 RG DO CCDVEY b F—bh-Tmvy7
26 10VDD P T XN TO0 EIRA.8V £721% 3 V)/LDO ASEEQB V)

Rev. A
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vrES Eik=s A7 | B
27 LDOOUT P LDO i JEEEA.8 V)
28 CLI DI VAL — Ty I AT
29 AVSS P AFEfi7F+wur - 750 F
30 AVDD p AFE 1 7 1 7 &I (1.8 V)
31 CCDINP Al CCDEHIED AT
32 CCDINM Al CCD A D NI % AVSS ~Hfi
33 AVSS P AFEi7Fwu s - 759K
34 AVDD P AFE 17 J v 78I (1.8V)
35 REFT AO V77 Vo REELT 7Y 7 (1.0 uF TAVSS ~T v 7V )
36 REFB AO V77 VO REETMT 7Y 7 (1.0 uF TAVSS ~T v 7V 7))
37 LDOEN DI LDO 1A X —7V;3V=LDO %4 r—7 /L, GND=LDO %7 4 AZ=—7 )L
38 SL DI 3R YT e m—F
39 SDI DI 3|V T F—F AT
40 SCK DI 3RV T sy
41 GPO1 DIO LA
42 GPO2 DIO AL T2
43 VD DI ERTENCIEVAVIZPS
44 HD DI Vi AR | PRV S
45 DVSS P FULN e TTR
46 DVDD P 7YX IVEI(1.8V)
47 DO (LSB) DO T—H
48 DI DO T
EPAD FH/Ny FiX GND ~Hfi T 2 ERH Y £7,

"AI=TF R 7 AJ). AO=TFr 7, DI=F Y F VNS DO=F V&M, DIO=F Y4 VAN, P =Bk,

Rev. A
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KRG IERERE

POWER (mW)

RMS OUTPUT NOISE (LSB)

Rev. A
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7/
/
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| —
/
1.8V SUPPLIES
40 45 50 55 60 65
SAMPLE RATE (MHz)
MA4HEEARMY Y TIL - L—h
—
_//
0 5 10 15 20 25 30 35 40 45

B 5.RMS A/ 14 X% VGA 71~

VGA GAIN (dB)

05957-064

05957-065
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LSB

LSB

1.0

0.8

0.6
0.4 | | ” ||| | \||\|

0 2k 4k 6k 8k 10k 12k 14k 16k
ADC OUTPUT CODE

6.4 FFE AR (DNL)

05957-062

-4 1,"[

0 2k 4k 6k 8k 10k 12k 14k 16k
ADC OUTPUT CODE

X 7.3 2T LTS IEEREE(INL)

05957-063
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F{l At A B

DATA -14'

10VDD

330Q

X _|
_|

(o]
DvVss

10.72RIAD

05957-012

HVDD OR RGVDD

AVDD
R
AVSS Avss £
8.CCD A#

ENABLE

10VDD

3300
cLio 100k

5957-011

AVss g
9.CLIAA., LY R4Z 0x15[0] =1 T/NA 7 RAERE A R—T L

Rev. A — 11/54 —
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X x "I\i—"\' I_

HVSS OR RGVSS
B 11.H1~H4, HL, RG D& H A
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BhF IR

V DRIVER

V1 > Vx, VSG1 > VSGx, SUBCK

H1 TO H4, HL, RG

Y DO TO D13__
CCDINM/
ccp |_CCDINP | AD9979
- DIGITAL IMAGE
INTEGRATED [
TEGRATE HD, VD PROCESSING
—————————§
GPO1, GPO2 o

1 <

SERIAL 2

INTERFACE g

1R2RK\ET7 TV r—2ay

X 1212, AD9979 O— 8727 7"V fr—3 3 VAl &R
L9, CCD H/1iE AD9979 @ AFE [EI3&IC L v AL S,
Z @ AFE 113 CDS, VGA, BL~)v - 7507,
ADC LR SN TVWET, TUX I E 7L
BHRITTOZN A A=« Fakyd - FoAATEDL
N, ZOF v FIFRA MUEL L ERE AT L E T, CCD
FEMESHA-0ITIE. VAT L ASICHH 3RV
TN e A H—Tx2—A%HLTTXTDOCCD XA I
T e RT A —F % ADIIT9 ICE X AL MENDH Y £,
A A=Y - Tty P ERITIAEKEFEIREE) LR &
NHYVAT L+ ~vwAZ— -+ 71y 7(CLD)S., AD9979
X CCD DK 1w 7 BILOTXTONES AFE 7 1 v
JEFRELET,

MAX VD LENGTH IS 8192 LINES

A

FRTOD ADIIT9 7 1 71X, VD AJ1 & HD AJIZ R
LTWET, AD9979 DF T DRI 3L Z(CLPOB,
PBLK. HBLK)IE, W THAMBREINET,

AD9979 (21 HI~H4 & RGIZxT 2 H KT A NN S
nNTWaizwH, Inbn7 vy 7 & EE: CCDICERT 5
ZEMNTEET, AD9979 TiL 3V O HERENEL % VR
—hFLTWET,

X 13 & [X 1412, AD9979 DK 7 v 2 L BB H 7
HDOHRRYARXERLET, INHOT T2,
DITRCOKFE 7y 7 ERBEZ oy 7 L. T4
venkh—arit sl mnh—TarEEELE
T, I AHD BIX 8191 27 /51 T, K VD EIX
8192 7 A /7 4 —)V KT,

13-BIT HORIZONTAL = 8192 PIXELS MAX

13-BIT VERTICAL = 8192 LINES MAX

05957-015

Y
1BEEHNT VA EKEND VEDRRYF AR

VvD I
||

MAX HD LENGTH IS 8192 PIXELS

HD i_l Ll i_l i_l

CLI

U

05957-016

14&ZKVDREZKHD R

Rev. A
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TRYTSITNGEEAIVTDRE

PRECISION TIMING &2 4 3>4 - a7

AD9979 IX Precision Timing = 7 % il » Tk /n @l & A
SVUEEERELET, ZOa T, CCD & AFE ®
BAIVITREOHE LY, VY b - 7 — FRG),
K- R Z A /S(HL)® H1~H4, SHP/SHD %> 7 /v - 7 1
v EBELET, MAT —X7 7 F ¥ OBHIZLY,
K CCD @A L& AFEMRBIZ 7L « 0TV v 7 %
EREECHIET 5 LIk, VAT AREFHEOMRDY
WA A=V B ORE ATV ET,

A4 S UTHREE

Precision Timing 2 7 {E~v A ¥ — « 7 1 v 7 AJJ(CLD) % 2
L LTHEWEYT, Zor/ryZiE, CCODEZ &L -7
0y 7 B ERICICT D2 RSN ET, K151,
WEX A IV T« a7 R~wAX— - Z7av 7 @A 64 A
Ty (Y RV a VRIS ET S HEE R LE
9, L72h - T, Precision Timing 2 7 DT v V43 fiEREIT
ter/64 1272 0 £F(CLIATIDENFIZHOWTIX, 77V
r—3a U NEROT 7 va Y BR),

POSITION

w__ [

65 MHz @ CLI JE %k D¥54A . Precision Timing = 7 DT
v U MEREITI 240 ps IZ7e D FE T, IXV AT A Ty
7 MEH T E 22WAIE. CLIDIVIDE LY A% (7 KL A
0XOD)IZEXIAALZITAT, 2xU T 7 LR av %
o2 ENTEET, ZDHE. AD99IT79 1% CLIJE KK
ENET2HELET,

BEsavsnToss< I

X 16 (2. m#H~7 2> 27 RG, HL, HI~H4, SHP. SHD
DORAETEEZRLET, RG/SVRIL, I unrlI~<T
ML ERY Ty VESH FRY =y RS, MM
WEE-> TREET 52 ENTEEY, KE2Z oy 7 HL,
Hl, B2, Blx o7 a7 I<T7Rsrb ERY &3rh
TAY =y Y ERRIEREZ > TWET, AD9I979 121X,
ZFOMDOHCLK E— K - 7u /<70t H 0 F9(GE
8 Z M),

HryYemr—var s LYRAZIT6E Y MET, 64
HOHHT Y - mr—va BT LI LN TE E
T K19iC, BEEI By ZEFEOT 74/ b - Z A3
Y7 emr—vareRLlET,

P[48] P[64] = P[0]
1

/

e TTTTOTCER
PERIOD E / i

...‘

NOTES

tcony

1

1. THE PIXEL CLOCK PERIOD IS DIVIDED INTO 64 POSITIONS, PROVIDING FINE EDGE RESOLUTION FOR HIGH SPEED CLOCKS.
2. THERE IS A FIXED DELAY FROM THE CLI INPUT TO THE INTERNAL PIXEL PERIOD POSITION (tcpLy)-

15.CLIRRA— - 0y I ANDEDERY OV JHEE

1

ccD 2
SIGNAL
3 4
RG | | | |
5 6
H1, H3
H2, H4

PROGRAMMABLE CLOCK POSITIONS:
1SHP SAMPLE LOCATION.

2SHD SAMPLE LOCATION.

3RG RISING EDGE.

4RG FALLING EDGE.

5H1 RISING EDGE.

6H1 FALLING EDGE.

THL RISING EDGE.

8HL FALLING EDGE.

05957-018

H16.5%E/ 0y DFO4Y5<T T - O — 3 > (HCLKMODE = 1)

Rev. A

— 13/54 —




AD9979

Rev. A

H1 TO H4 PROGRAMMABLE LOCATIONS:
1H1 RISING EDGE.

2H1 FALLING EDGE.

3H2 RISING EDGE.

4H2 FALLING EDGE.

05957-019

17.HCLK E— K 2 Ei1F

H1 TO H4 PROGRAMMABLE LOCATIONS:
1H1 RISING EDGE.

2H1 FALLING EDGE.

3H3 RISING EDGE.

4H3 FALLING EDGE.

05957-020

18.HCLK £— F 3 &1E

POSITION P[0] P[16] P[32] P[48] P[64] = P[0]
| I ] ]
1 T 1
cu / ! X \ X
1 T
RGIr[O] RGA[16] !
RG : f 1 \ :
1 1
1 ! !
H1r[0] H1f[32]

&
Y

CCD
SIGNAL

*\FTTW

SHPLOC[32]
1
1
SHP \ / tsHpINH
i i
SHDLOC[0] |
SHD A

DATAPHASEP[32]

/

DOUTPHASEP toouting

1
1
I
I
i
1
i\ ! tsHpinK
I
I
1
1
I
I
I

rr

B

NOTES
1. ALL SIGNAL EDGES ARE FULLY PROGRAMMABLE TO ANY OF THE 64 POSITIONS WITHIN 1 PIXEL PERIOD.
TYPICAL POSITIONS FOR EACH SIGNAL ARE SHOWN. HCLK MODE 1 IS SHOWN.
2. CERTAIN POSITIONS MUST BE AVOIDED FOR EACH SIGNAL, SHOWN ABOVE AS INHIBIT REGIONS.
3. IF A SETTING IN THE INHIBIT REGION IS USED, AN UNSTABLE PIXEL SHIFT CAN OCCUR IN THE HBLK LOCATION OR AFE PIPELINE.

M19.BREEA IV IDOTIHILE - A=Y

05957-021

— 14/54 —
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FBHCLKE—RK(LY XA - 7 FL X 0x23,

Ew M7:5]TEIR)

HCLK Mode Register Value Description
Mode 1 001 H1 edges are programmable; H3 = H1, H2 = H4 = inverse of H1.
Mode 2 010 H1 edges are programmable; H3 = H1.
H2 edges are programmable; H4 = H2.
Mode 3 100 H1 edges are programmable; H2 = inverse of H1.
H3 edges are programmable; H4 = inverse of H3.
Invalid Selection 000, 011, 101, 110, 111 Invalid register settings.

RIKEVB VY. RG, BB LUH Y TULHBEDOL DXL - RT A=~
Name Length Range Description
Polarity 1 bit High/low Polarity control for HI/H3 and RG; 0 = no inversion, 1 = inversion
Positive Edge 6 bits 0 to 63 edge location Positive edge location for H1/H3 and RG
Negative Edge 6 bits 0 to 63 edge location Negative edge location for HI/H3 and RG
Sample Location 6 bits 0 to 63 sample location Sampling location for SHP and SHD
Drive Control 3 bits 0 to 7 current steps Drive current for H1 to H4 and RG outputs (4.3 mA steps)
cLi !
teupLy E<—
NI\ N+ N+2\ N+3\ N+af\ N+5[) N+6[) N+7(\ N+8(\ N+9\N+10[\N+11\N+12[\N+13[\N+14[\N+15\N+16(\ N+17
CCDIN i

| SAMPLE PIXEL N

SHD
(INTERNAL)

1
(nTERNAL) _ KANTXN1EX N1 XN-1aX N3 X W12 N1 X N-10) N-0 X N-8 X N7 X -6 X -5 K N-a Kv-a X N2 X -1 X N Xnet
- I“tDOUTINH
CLK

PIPELINE LATENCY = 16 CYCLES

out mmmmmmmmmmmmmmmmwn N

NOTES
1. EXAMPLE SHOWN FOR SHDLOC = 0.
2. HIGHER VALUES OF SHD AND/OR DOUTPHASE SHIFT DOUT TRANSITION TO THE RIGHT, WITH RESPECT TO CLI LOCATION.

20AFE T—A2 A0 A T34 VBE

05957-022

FS4/8 & RGHA
ADIIIO NI T e TG T NI EA I T R gD
ftilz, HL. RG, HI~H4 D&M AT DI KT A
HbABELTWET, 2hbD RIAN%, CCD AN AZE
BEERECE D T oRENEF->THWET, H R TAVE
Wit& RG KT A NERIE, BEfEa ha— - LY
AL (T KL A 0x35) &M~ T, $FEDARIIH L Tl
R B ENV/SLL TR BRICGHE T N TEE T,
LIOAZ BT, 43 mA AT v S CERENRE A A L

iﬁ‘ B/NEREMOITF 7IREEdT bbb A Y — « 25—
WSS Uy e REREME 713 30.1 mA IZ5Hs LET,

Rev. A

TR T—AHA

AD9979 TIZ L AT LADOFMME A =L T 5720
DOUTPHASEN & DOUTPHASEP (7 R L A 0x37, B v k
[1L:0DEE-> T, FrLWEE Y B - F—ZEDORM%G D
F—arERRLTHWET, 0~63D= vy - alr—
VAaVERETHIENTEET, LUAHX 0x37T1E, ~
AR — vy ANJICLI & HHEL 3557 — 2 H 1D
b /r—3 9 & DOUTPHASEx 7 &1 v 7 DL H BN D
Ty VERELET,

AD9979 DA 7T A IBIEEX 2012~ LE T, CCD A
TN SHDIZ K VYo TAEanNTHoT—2R/HhEns
FTCIC16 T A ZLVOBRBERSH Y £,
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KEHGSVEVTETSVXLT

AD9979 DKl TG T T TR T e NV AL,
SEXERT Iy — 3 SNIEDETCERETAHI N
TX %9, CLPOB. PBLK. HBLK D% 7 ¢ —/L ROKFH
BITMEPNCHIE T A Z N TEET, ZOMERZME S &
SFEXERAA—VIREI A IV T EEERRTA v e v
7 FRFRRICAR D720, B0 st 750
BT T UoX T e RE = EFHAH LOKE AT —
UTERTHZLENTEET,

¥h37 L7= CLPOB & PBLK D/ 3—>

AFE /K4 A 22 713 CLPOB & PBLK 7> S & T
WET(K 21 B, b 2o0EEE, £101RT
VAH T o TMSLIZERE SVE T, CLPOB (PBLK)F
5D AKX — MEPEIZ CLPOB_POL (PBLK_POL) T, Z®
COULZADBEAIB LI 2EZBBD R - RO g IFN
Z¥ CLPOBx TOGI (PBLKx TOG1)& CLPOBx TOG2
(PBLKx_TOG2)T9, MifEHIX7 777 - m—ThV,
NS TRETLHRERD Y £7,

% H /%% —> CLPOB0, CLPOBI1. PBLKO, PBLKI (Z%}
L C, CLPOB & PBLK DBl % D 2 DD /R4 — 2 ZiET
HZENTEET, CLPOBPAT 7 1 — /L R - LU RZ &
PBLK PAT 7 f —/L R« LY R, 20D FZ—1D
WINEXE T A — NV RTHERTLINERELET,

K 3202, =T ABRY v a iV mAEL T ¢
—L RS E S ERFIRIIEIEND HiEERLET,
SFEIFER HAY = E2RERICHVYTLHZ LITED,

CLPOB1E % & PBLKE S NTERE X A 2 V7 DA TE
ftFaztnTEET,
CLPOB & PBLK DT X ¥ > 4 $E1E,

I 52, AD9979 TIIREFDONNE — VREEETTH T
L7, T4— IV FRNDOH BT AT, CLPOBIE5H &
PBLK G547 4 AZ—TNTHZ LM TEET,
CLPOB & PBLK (21X 3ty hOBRGL VA Z LT LY
AEAWHYET, INDEMES EAEBITR L TRKRS
o~ AF ZHEEEZFITDH I ENTEET,

7-& 21, CLPOB~AX> V%5 b x|,
CLPOBMASKSTARTx L ¥ A # & CLPOBMASKENDx L
VAR EFELT, CLPOB/NY — ZEHGT L7 4 —/L
RNOBRET A e TIAEBELET, K222,
T OMREE R LET,

CAXUT LU RAZIH D H R —HFE TR L
AV TDEFGFT 4=V R L TCHEICT 7747

G4, CLPOB & PBLK O~ A¥> JHfes 5 4 A=—7
AT EHEXIT., 2NDHDOL P AZITEKRIE 0x1FFF % 3%

ELET,

/X —7F 7B CLPOB & PBLK D~ AX 2 7 & T 4
AT—T7)F B & XX, CLPOBMASKSTARTx
(PBLKMASKSTARTX)(Z 8191 Z, CLPOBMASKENDx
(PBLKMASKENDX)IZ 0 %, ZHIZHEXET D I & AHfEsE
ENFET, ThICLY, SEZERLVIVRTER AN
N CRAETHBEN /I~ AF U T ESIETHZ LN TE
£,

S

2 3

CLPOB 4
PBLK ACTIVE

PROGRAMMABLE SETTINGS:

1START POLARITY (CLAMP AND BLANK REGION ARE ACTIVE LOW).
2FIRST TOGGLE POSITION.

3SECOND TOGGLE POSITION.

| ACTIVE |

05957-023

21950 78BEVTIV TSV - RILADEE

NO CLPOB SIGNAL
FORLINES 6 TO 8

w ] |

0o 1 2 ! !

NO CLPOB SIGNAL
FOR LINE 600
1 1
597 598 b

I

S inininininipininipinininiat{inininiaininininininly

CLPOBMASKSTART1=6 CLPOBMASKEND1=8 CLPOBMASKSTART2=CLPOBMASKEND2 =600

05957-024

22.CLPOB ¥ X ¥ > 7 D5l
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# 10.CLPOB L2 X4 & PBLK LY X 4

Name Length Range Description

CLPOB0O_TOG1 13 bits 0 to 8191 pixel location | First CLPOBO toggle position within the line for each V-sequence.
CLPOBO_TOG2 13 bits 0 to 8191 pixel location | Second CLPOBO toggle position within the line for each V-sequence.
CLPOB1_TOG1 13 bits 0 to 8191 pixel location | First CLPOBI toggle position within the line for each V-sequence.
CLPOB1_TOG2 13 bits 0 to 8191 pixel location | Second CLPOBI toggle position within the line for each V-sequence.
CLPOB_POL 9 bits High/low Starting polarity of CLPOB for each V-sequence[8:0] (in field registers).
CLPOB_PAT 9 bits 0 to 9 settings CLPOB pattern selection for each V-sequence[8:0] (in field registers).
CLPOBMASKSTARTx 13 bits 0 to 8191 pixel location | CLPOB mask start position. Three values available (in field registers).
CLPOBMASKENDx 13 bits 0 to 8191 pixel location | CLPOB mask end position. Three values available (in field registers).
PBLKO TOG1 13 bits 0 to 8191 pixel location | First PBLKO toggle position within the line for each V-sequence.
PBLKO_TOG2 13 bits 0 to 8191 pixel location | Second PBLKO toggle position within the line for each V-sequence.
PBLK1 TOGI1 13 bits 0 to 8191 pixel location | First PBLK1 toggle position within the line for each V-sequence.
PBLK1 TOG2 13 bits 0 to 8191 pixel location | Second PBLK1 toggle position within the line for each V-sequence.
PBLK POL 9 bits High/low Starting polarity of PBLK for each V-sequence[8:0] (in field registers).
PBLK PAT 9 bits 0 to 9 settings PBLK pattern selection for each V-sequence[8:0] (in field registers).
PBLKMASKSTARTx 13 bits 0 to 8191 pixel location | PBLK mask start position. Three values available (in field registers).
PBLKMASKENDx 13 bits 0 to 8191 pixel location | PBLK mask end position. Three values available (in field registers).

Rev. A

HD | | | |
HBLKTOGE1

HBLK | BLANK | | BLANK |

BASIC HBLK PULSE IS GENERATED USING HBLKTOGE1 AND HBLKTOGE2 (HBLKALT_PATx = 0).
23.—MHBKETS U EL Y - /UL X OEE(MHBLKMODE = 0)

HBLKTOGE2

05957-025

HBLK

H1/H3 i' |
Y

THE POLARITY OF H1/H3 DURING BLANKING IS PROGRAMMABLE
(H2/H4 AND HL POLARITIES ARE SEPARATELY PROGRAMMABLE).

U
[

24 HBLK ¥ R & > 7 D HllE

05957-026
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@3B0 HBLK /85— g U THEAET—RIZOW T LEY, LR Z4LIT

3Rt T r S F~T N HBLK # 4 2 v 713 FILIZRLH L £

CLPOB # J OVPBLK & [A] U478, A & — Mkl HBLK £— K 0 BifF
BY I, FTN - RIY g L Tk T HBLK (203 6 0 F 7L - Vv a v vt ) 5, i@,
DRI Y 2 3 v L RIRRY > 3 Y OB EREL £T 2D b I KDY 3 v DI EAE LT EEYE HBLK A
B 241277 X 91z, HI/H3., H2/H4, HLIZX[T 5 VHE— L ERERAELUETN, BRI - B g vk
MRPEfE HBLKMASK 2360 . ZhiC k77 %7 5T, BRI HBLK /$% — L % 38/ET 2 - LR T %
KHCORTZ 1y 2 15 BORIESRIE SUET (25 By, S — BT 6 HD<C o
HBLKMASK /A + L-YLWZRET D E, 77 0% 07 Fo e BUL g v BT HBLK A % — S L CIEN
EFEJT“HI‘H*HWV“’V POH2=HE=AA - L 2IN—T DIV AERELTOET, I HOY
(2720 %9, CLPOB {575 & PBLK (R 5D &HH & [FERIC AVEEETAILICLD . XEXEAR AN ERRA
%&D\? Ve TN— &IEU(VVX5#%5K. FBH T LRTEET

éiéi&ﬁp54i/7-Vaﬁ/XTn%%7&77
VRUTEEEMEDS Z

arRHVFET, BENRERYLEIZIE. HBLKTOGEX
AD9979 li HBLK @Jﬁz ;d' LT3 *iiﬁ@{“— }‘ %f"j__r ]/:/7\ g & HBLKTOGOx I/‘/X 5A|—J L{ﬁ% 7 — ]\ LT
— R LTWE9, HBLK E— F 0 TI&, HEAEEL VR <E RN,
— F L. #5172 HBLK /X% — 25T 2 8OO PR
— R LES, HBLKE— R 1 TiE, ©27&1 - 3
%3 v/ HBLK #ifE&% V- R— L% d, HBLK =— K 2
TiE, ®mEZR HBLK 82 R—FLET, kOET v

HBLKTOGE2 HBLKTOGE4 HBLKTOGEG6
HBLKTOGE1 HBLKTOGE3 HBLKTOGES5

HBLK

H1/H3 ||||||||
H2/H4 ||||||||

SPECIAL HBLK PATTERN IS CREATED USING MULTIPLE HBLK TOGGLE POSITIONS (HBLKALT_PATx = 0).

25 4537 HBLK /82 — > D4

K1 HBLK /X2 —Y - LY XA

oo
[UUUUUL

LNTXES, BT A R TA AT LTl A D T - Ry

05957-027

Name Length | Range Description

HBLKMODE 2 bits 0to2 Enables different HBLK toggle position operation.

RAxHyREPA/RAxHyREPB/
RAxHyREPC registers.

3 = test mode. Do not access.

0 =normal mode. Six toggle positions are available for even and odd lines. If even/
odd alternation is not need, set the toggle positions for the even/odd the same.

1 = pixel mixing mode. Instead of only six toggle positions, use the HBLKSTART,
HBLKEND, HBLKLEN, and HBLKREP registers, along with HBLKTOGOx and
HBLKTOGEX. If even/odd alternation is not need, set the even/odd toggles the same.
2 = advanced HBLK mode. It divides HBLK interval into six different repeat areas.
It uses HBLKSTARTA, HBLKSTARTB, HBLKSTARTC, and

HBLKSTART 13 bits 0 to 8191 pixel location Start location for HBLK in HBLK Mode 1 and HBLK Mode 2.

HBLKEND 13 bits 0 to 8191 pixel location End location for HBLK in HBLK Mode 1 and HBLK Mode 2.
HBLKLEN 13 bits 0 to 8191 pixels HBLK length in HBLK Mode 1 and HBLK Mode 2.

HBLKREP 13 bits 0 to 8191 repetitions Number of HBLK repetitions in HBLK Mode 1 and HBLK Mode 2.
HBLKMASK HI1 | 1 bit High/low Masking polarity for H1/H3 during HBLK.

HBLKMASK H2 | 1 bit High/low Masking polarity for H2/H4 during HBLK.

HBLKMASK HL | 1 bit High/low Masking polarity for HL during HBLK.

Rev. A — 18/54 —
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Name Length | Range Description
HBLKTOGO1 13 bits 0 to 8191 pixel location First HBLK toggle position for odd lines in HBLK Mode 0 and HBLK Mode 1.
HBLKTOGO?2 13 bits 0 to 8191 pixel location Second HBLK toggle position for odd lines in HBLK Mode 0 and HBLK Mode 1.
HBLKTOGO3 13 bits 0 to 8191 pixel location Third HBLK toggle position for odd lines in HBLK Mode 0 and HBLK Mode 1.
HBLKTOGO4 13 bits 0 to 8191 pixel location Fourth HBLK toggle position for odd lines in HBLK Mode 0 and HBLK Mode 1.
HBLKTOGOS 13 bits 0 to 8191 pixel location Fifth HBLK toggle position for odd lines in HBLK Mode 0 and HBLK Mode 1.
HBLKTOGO6 13 bits 0 to 8191 pixel location Sixth HBLK toggle position for odd lines in HBLK Mode 0 and HBLK Mode 1.
HBLKTOGE1 13 bits 0 to 8191 pixel location First HBLK toggle position for even lines in HBLK Mode 0 and HBLK Mode 1.
HBLKTOGE2 13 bits 0 to 8191 pixel location Second HBLK toggle position for even lines in HBLK Mode 0 and HBLK Mode 1.
HBLKTOGE3 13 bits 0 to 8191 pixel location Third HBLK toggle position for even lines in HBLK Mode 0 and HBLK Mode 1.
HBLKTOGE4 13 bits 0 to 8191 pixel location Fourth HBLK toggle position for even lines in HBLK Mode 0 and HBLK Mode 1.
HBLKTOGES 13 bits 0 to 8191 pixel location Fifth HBLK toggle position for even lines in HBLK Mode 0 and HBLK Mode 1
HBLKTOGE6 13 bits 0 to 8191 pixel location Sixth HBLK toggle position for even lines in HBLK Mode 0 and HBLK Mode 1.
RAxHyREPZ' 12 bits 0 to 15 HCLK pulses HBLK Mode 2 even field Repeat Area x. Number of Hy repetitions for HBLKSTARTz

even lines.

Bits[3:0]: number of Hy pulses following HBLKSTARTA.

Bits[7:4]: number of Hy pulses following HBLKSTARTB.

Bits[11:8]: number of Hy pulses following HBLKSTARTC.
HBLKSTARTA 13 bits 0 to 8191 pixel location HBLK Repeat Area Start Position A for HBLK Mode 2.
HBLKSTARTB 13 bits 0 to 8191 pixel location HBLK Repeat Area Start Position B for HBLK Mode 2.
HBLKSTARTC 13 bits 0 to 8191 pixel location HBLK Repeat Area Start Position C for HBLK Mode 2.
HBLKALT PATX’ | 3 bits 0 to 5 even repeat area HBLK Mode 2 odd ficld Repeat Area x pattern. Selected from even field repeat areas.”

VEHxIF 0~5 THEV IR LA R LET, By IFKERTA N1 E713 252K LET, L8 2T HBLKE— F2, A, B $7213 C ® HBLK #: ¥ I LAEIK

BlthR Y v a v aRLET,

2HBLKALT PATx %~ CTHESNI-HHT A >,
PHHx T R LA AR L, 0~5 T,

* RAXHyREPz % ffi o THRE SNzl T 1 > 1 LEM,

HBLK ®— F 1 81/

HBLKMODE (2 1 # 3% E7 % & . HBLK {5 B O#EER 1 K
LBEREAR A X— T NT B ENTEET, ZDE— FTIL,
HBLKSTART. HBLKEND. HBLKLEN, HBLKREP ® L
VAL ey FEGAD KNI - RN a DA E
DOEITE Y HBLK N7 — U BRAE SN ET(X 26 BH),

Rev. A

HBLK

HBLKTOGE2

HBLKREP = 3

HBLKREP NUMBER 1

________________

HBLKREP NUMBER 2
HBLK REPEATING PATTERN IS CREATED USING HBLKLEN AND HBLKREP REGISTERS.

HBLKTOGE4

HBLKSTA\I\?: HBLKTC\)\(iE1\‘ HBLf}Oiy

j=—— HBLKLEN —»]

HBLKEND

HBLKREP NUMBER 3

05957-028

[ 26.HBLK E— K 1 %M L= HBLK & YSE L/ 82— (L S X 2 &= 1)

HBLK S 414 UEIUBZDHRE

HBLK €— K0 & HBLK E— K 1 TiZ, BllxdD rF v - K
Tva yMERARRRREERT A T A ED
HBLK hZ/V - RUva w280 EX DRIt L7,
BT A > DU B2 NSRBI G A, BT A
*(HBLKTOGEX) & 47 $X(HBLKTOGOX) 7 A > D L ¥ A ¥
R E A —RKLET,
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HBLK R TOKES O v Hign M

HBLK E— K 0 & HBLK ®— K 1 Ti%. HBLK A > # —X
JVCHI~H4 OV ANERJRIT A Z EmTca 4, K27

R LD, K7 vy 7 BEREGER 12, 1/4, 1/6,
1/8, 110, 1/12, ..., 130 TVhEL T HZ N TEET

(FR2EBW), ZOWEEZA Rx—T7LT5 L X,

HCLK WIDTH VYA & (7 FL A 0x34, B v MTA4DIZ.

I~I5OEEBRELET, ZOLIPRZIZ0ERHRET S
L. HCLK fEHERENT 4 A —T L SN FET,

= 12HCLKIgL Y X &

JE O T X HBLK S8 NICH D HI~H4 7L A TD
BIEAELET,

HCLK_WIDTH B§8EIT—M%IZ, HF#hll72 HBLK /X% — 2 &
MABDLETHEAIN T, CCD N TEE L AKFEDI F
VI ERAEIEET,

HCLK 1Ef$fEIX HBLK £ — K 0 & HBLK £— K 1 TOH
fEHAAIAE T, HBLK F— R 2 CIIMEHA TE W2 & I2iE
BLTLIEEN,

Name

Length

Description

HCLK_WIDTH

4 bits

Controls H1 to H4 width during HBLK as a fraction of pixel rate.
0 = same frequency as pixel rate
1 =1/2 pixel frequency, that is, doubles the HCLK pulse width

2 = 1/4 pixel frequency

3 = 1/6 pixel frequency

4 = 1/8 pixel frequency

5 =1/10 pixel frequency
6 = 1/12 pixel frequency
7 = 1/14 pixel frequency
8 = 1/16 pixel frequency
9 = 1/18 pixel frequency
10 = 1/20 pixel frequency
11 = 1/22 pixel frequency
12 = 1/24 pixel frequency
13 = 1/26 pixel frequency
14 = 1/28 pixel frequency
15 = 1/30 pixel frequency

Rev. A

HBLK | | | | | |

H1/H3

1/f,
-

H2/H4

HORIZONTAL CLOCK FREQUENCY CAN BE REDUCED DURING HBLK BY 1/2 (AS SHOWN),
1/4, 1/6, 1/8, 1/10, 1/12, AND SO ON, UP TO 1/30 USING HBLK_WIDTH REGISTER.

27.HBLK o 2 —/NILTOIRWKESZ Oy H

——| |<— 2% (1ffpx)
N

— 20/54 —
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HBLK £— K 2 BifE
HBLK £— F 2 Tlid, & 5IZEE A HBLK /3% — #ifE
DA[EETT, R — 72 RE % FF o @5k fE O HCLK » v
AR EA HBLK £ — R 2 W1, Bz Dt
v hDOLVI AKX &5 & HBLK £— K 2 Ti% HBLK 8
ﬂz% 6 fiE D AEIk I %) \%ﬁ“é ZERTEET(E 112,
X 28 IZ T & D
eV HBLKSTARTA\ HBLKSTARTB, HBLKSTARTC ® 1
DOIE T I — T HHENFE T,
12X v, 4 HBLKSTARTA. HBLKSTARTB.
HBLKSTARTC Ry a » D#%AD I N A K0 IR L
I Ca=— 22T AN TEEN(Z T, x| n‘g,% U]
LA 0~5 %, yIdKFERTA N1 EREF 2%, )
HBLK “E— K 2 T HBLK # ¥ i UfEIEBAtA R U v = y
A, B, I3 C%, ENENERLET),
29127579 & 912, RAXxHIREPA/ RAxHIREPB/
RAXHIREPC L ¥ 2 % % 7213 RAXH2REPA/RAXH2REPB/
RAXH2REPC L' VA XIZ 0 ZFRET D L. BHEOMY K
LfEIEC HCLK 7V — 7 RNENn L 2 li~vA 7 ShE
3, X281,
iﬁt%k6@ﬁ%®%TA<ﬁj H1 & H2
L fEI DGR LA B2 R TET D 2 E M TE ET8,
—BIZ HI & H2 (2[R CER A S hvE 9,

%ﬁ@]&b Efﬁ"c‘ljl\y‘/l/. ﬂf:/\\\/

RAxHyREPz % fifi 5 = &

X 28 12l &R L ET,

RAOHIREPA/RAOHIREPB/RAOHIREPC =
RAOH2REPA/RAOH2REPB/RAOH2REPC =
RATHIREPA/RATHIREPB/RATHIREPC =
RATH2REPA/RATH2REPB/RA1H2REPC =2,

S 52, HBLK ®— R 2 TlX, 7 1 v L &% 7 A~
b CT&FEZFE/A HBLK X% — N a[RE T,
HBLKSTARTA, HBLKSTARTB, HBLKSTARTC, X
RAxH1REPA/RAleREPB/RAleREPC & RAXH2REPA/
RAxH2REPB/RAXH2REPC |2 . T A DOBENEN
BESNET, FHTA /é»/%u %Jﬁﬂﬁé L, {%#(
FTA TN R LER AR ET 52 LI
HBLKALT PATx L VA X % i~ THET A > ki ﬁ‘zk 6
oMY K UEZIE LT, FHLUVW T — 29
ZEIEFTEERAN, BT AV ETEREADERY K
LD T 5T A ot L CEE L CEEZ CCD
BHE%E TEET,

P~

T952 &N

RSS2 @O K LEBO R Z 7R L
(2R LT D

HBLKLEN

h I
w1 LT

Inlipiln —

<—ﬂ HBLKSTARTA

ALL RAxHYREPz REGISTERS = 2, TO CREATE 2 HCLK PULSES

<—ﬂHBLKSTARTB
- i BLKSTARTC
o > It |||| IJLI
-

RAOH1REPA RAOH1REPB RAOH1 REPC

<1 JULIUL_ (U

RATH1IREPA RA1H1REPB  RA1H1REPC

N R

——

f e e e

HBLKSTART RAOH2REPA RAOH2REPB RAOH2REPC
N— 7

—~_
REPEAT AREA 0 ~___

HBLKRE
TO CREATE 2 REPEAT AREAS

4

[ ] =]
RATH2REPA RATH2REPB  RA1H2REPC
N _ HBLKEND

—~
- REPEAT AREA 1

P=2

05957-031

K28 HBLKE— R 2D&L X4

CREATE UP TO 3 GROUPS OF TOGGLES
A, B, C COMMON IN ALL REPEAT AREAS

4—»‘/.\
«——»B

0l |

o s

MASK A, B, C PULSES IN ANY REPEAT
AREA BY SETTING RAxHyREPz =

CHANGE NUMBER OF A, B, C PULSES IN ANY
REPEAT AREA USING RAxHyREPz REGISTERS

}

0

N

el mE R R —

HBLKSTART

A

Y~ Y hd hd N hd
REPEAT AREAO0 REPEAT AREA1 REPEATAREA2 REPEATAREA3 REPEATAREA4 REPEATAREAS

HBLKEND

05957-030

29.HBLK €— K 2 B§fF
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HBLK, PBLK, CLPOB® 4L - RS 3y

AD9979 Tit, WEBKFEE 7L « BT X affioT
HBLK. PBLK, CLPOB® k7L « RV v a & T
WET, HD ONH F3 Y = 5 12 CLIERI AR
TAETKED T EZN0IZ) By NENERHA, LI
o NI R a VERETDHEEICIE, 20129
ATNDNRA T T A REEEETZMLERD Y $7,
7= & 2%, CLPOBx TOGy=100 C, /o 7T A Vi %
ERELRWE, BRIV ROV g AT 11212720 F
T, ELWhZL « ROV g VARBET 5729121, b
TV e R ay s LYRZEFHARN L - Ry a v
L0 REF/NSVEICHRETHIHERDY 9, Léx
I FTE R L - BRI 3 U8 100 DA
CLPOBx_TOGy % 88(=100- I2)|IZi%ET D2 MR H Y F

PIXEL NO.

T, K 5312, HD DB FARY = v JIZxtd 5 129147
NDINA T T A B R LUET,

KT« R aid, HDDOIMB TR Y v PihbK
I ARy NERDETOD 12 A 7 LOEIEH
WCRETERWVWI LICEELTLEXY, ZoflKofF)
IZOWTIE, K31 EZBLTIESN,

100 103
1

12

0 60
1
1
1
1
1

S

2

T

A

CLPOB
DESIRED ACTUAL
TOGGLE REGISTER
POSITION VALUE
1HBLKTOGE1/HBLKTOGO1 60 (60— 12) = 48
2HBLKTOGE2/HBLKTOGO2 100 (100 - 12) = 88
3CLPOBx_TOG1 103 (103-12) = 91
4CLPOBx_TOG2 12 (112 - 12) = 100

05957-032

KI0FFErTIL - RO 3 UEBDZEHDL X ZHEDH

VvD ‘

W

HD i I

1
!
: NO TOGGLE POSITIONSALLOWED IN THIS AREA
I

H-COUNTER
RESET
1

H-COUNTER V
(PIXEL COUNTER)

NOTES

1. TOGGLE POSITIONS CANNOT BE PROGRAMMED WITHIN 12 PIXELS OF PIXEL 0 LOCATION.

05957-033

31 b ROy 3 VEREDSIK

Rev. A
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J4—I)LRFLE—H R4 —2 DA EDHE

HARZ =B LT-%IT. N6 EMASGDLETCIE
SFERmAHL c 74—V RELEKLET, 1DD7 4
—/L RIZ SCP L VR X THE SN DK 7 HOFEIHN S
kS, SN TH Y —> « Zv—T (k327
N—VEERT D N TEET, HXFX— 2 &l
HDULUAFE, 74—« LYRAZNIZEEI LT
FT, FI13IC, T4 R LIRFERLET,

H /48— DR

H /N — 3 HPAT A& U NIZHM S TWOET(EE 33

M), £ BELTDHIHAAX—2 « TL—THKE R
WK 32)., KIZHPAT SELXx LV VA X &BflfioT7 4 —)b
ROKMETIHIIT 2 HARZ— « T)V—TZRINL

F9, 3212, HPAT SELx L' YA X & SCPx L'V A X

OEWFT 2R LET, SCPx LY A X T, £HEEDT A
BERAERLET,

SCPO SCP 1 SCP 2 SCP3 SCP 4 SCP5 SCP 8
I I I I I I I I
I I I I I I I I
| I | | | | | I
| T T T T T
VvD I I I I I
1 1 1 1 1 | |
I I I I I
: REGION 0 : REGION 1 : REGION 2 : REGION 3 : REGION 4 : : REGION 8 :
! ! ! ! ! ! !
O ¥ ¥ e W
I I I I I I I I
I I I I I I I I
H-PATTERNS HPAT_SELO HPAT_SEL1 HPAT_SEL2 HPAT_SEL3 HPAT_SEL4 HPAT_SEL8

FIELD SETTINGS:

1. SEQUENCE CHANGE POSITIONS (SCP0 TO SCP8) DEFINE EACH OF THE NINE AVAILABLE REGIONS IN THE FIELD.
2. HPAT_SEL SELECTS THE DESIRED H-PATTERN FOR EACH REGION.

05957-034

32.7 4 — L K&K EBEHIZHE

F13.74—ILRK-LTRAE

Name Length | Range Description

SCPx 13 bits 0 to 8191 line number Sequence change position for each region; selects an individual line
HPAT SELx 5 bits 0 to 31 H-patterns Selected H-pattern for each region of the field

CLPOB_POL 9 bits High/low CLPOB start polarity settings for each region of the field
CLPOB_PAT 9 bits 0 to 9 patterns CLPOB pattern selector for each region of the field
CLPOBMASKSTARTX, . . o . .
CLPOBMASKENDx 13 bits Number of lines CLPOB mask positions for up to three masking configurations
PBLK_POL 9 bits High/low PBLK start polarity settings for each region of the field

PBLK PAT 9 bits 0 to 9 patterns PBLK pattern selector for each region of the field
PBLKMASKSTARTX, . . . . .
PBLKMASKENDX, 13 bits Number of lines PBLK mask positions for up to three masking configurations

Rev. A
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E—F:-LPR%E

AD9979 DIHE T 4 — NV KD XA IV TR ERTH L &
X, E— K LIRF EHNET, —RIZ, TTHT
S4—IVREHRZ =2« TA—TERIL, AF—FT v
THRIZ AD99T9 IZEZIAENE T, EMERRCE—F - L
VALY L VAT AOBERSM RIS 4 —

R ZAIVTOMBEDELZERT L LNTEET,

E— R LURZ EEREFLLA I T OMBEDEE
i S FEIL, A TENWERHZ O AT AR X AL % K
EICHIR T 52 & T, DATIMEE— RE2EET 5
EB.BHAT BT REFICLDTRATOREREY A I
TIEHREEZIATRDIZ, BEIOL VR ZEXIALT
HHRET,

K14 ET—FR- - LPR4A

HARFFILE I AT « TV r—2 3 Tk, KEXA R
YITDSEDOT 4=V KBRMLETT, bbb, KF7
ke E— REMEIZ 1, A— 7+ —H A2 1 {H, #ik
EFtAH LI 3, 2l E EnEd, AD9Y979
T, STEOT7 4 — L FROFTRTDOLIAL « XA I
THERNPAS— T v TR r— FENET, DK,
A ZEMERIZ, DATOENFIZECT, EFHHTH7
4=V R HAI T HE—F« LYRAX Zflio TER
LE9,

AD9979 Tlix, BRI BOBREFHT A —/IV K« T —
76 FIELD SELx L ¥ A ¥ %l - T4 2 e K 7
DT L= K =l AP R—FLTWHET,
FIELDNUM /8 1 X W R&EWHA, AD9979 L7 4 —/L K
1226 LT, & VD OB TE 7 4 — /L KRN ~A
JURAREHEET,

X 3312, T— FREDHREMBIZRLET, ZOBNIL,
AEVIHEHNEINTNDE T 4 —L R TL—F0~3D4
D7 4=« TL—FDOEPETT,

Name Length Range

Description

HPATNUM 5 bits
FIELDNUM 3 bits

0 to 31 H-pattern groups
0 to 7 fields

Total number of H-pattern groups starting at Address 0x800
Total number of applied fields (1 = single-field operation)

FIELD SEL1 | 5 bits 0 to 31 field groups Selected first field
FIELD SEL2 | 5 bits 0 to 31 field groups Selected second field
FIELD SEL3 | 5 bits 0 to 31 field groups Selected third field
FIELD SEL4 | 5 bits 0 to 31 field groups Selected fourth field
FIELD SELS | 5 bits 0 to 31 field groups Selected fifth field
FIELD SEL6 | 5 bits 0 to 31 field groups Selected sixth field

FIELD SEL7 | 5 bits 0 to 31 field groups

Selected seventh field

Rev. A
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Rev. A

H-PATTERN MEMORY

FIELD 0

FIELD 1

FIELD 2

FIELD 3

EXAMPLE 1:

TOTAL FIELDS = 3, FIRST FIELD = FIELD 0, SECOND FIELD = FIELD 1, THIRD FIELD = FIELD 2

FIELD_SEL1=0

FIELD 0

FIELD_SEL2 =1

FIELD_SEL3 =2

FIELD 1

EXAMPLE 2:

FIELD 2

TOTAL FIELDS = 1, FIRST FIELD = FIELD 3

FIELD_SEL1=3
FIELD 3

EXAMPLE 3:

TOTAL FIELDS = 4, FIRST FIELD = FIELD 5, SECOND FIELD = FIELD 1, THIRD FIELD = FIELD 4, FOURTH FIELD = FIELD 2

FIELD_SEL1=5

FIELD_SEL2=1

FIELD 5

FIELD 1

FIELD_SEL3 =4 FIELD_SEL4=2

FIELD 4

FIELD 2

33.E—F

RE DB

— 25/54 —
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KEZRLZVT =52 Z2DH

X 3412, CCD LA 7Y hOflZRLET, KELIX
AL 28D EF I — « 7 BADKMHENTEY ., CCD
Mmoruay VRSN & T4 ETIRbEDOH I — -
v/ B ARMERENET, BEFHTIE, HE Lo
12 10 KD E(OB) T A o L FAH LD#kIZ 2 A0 OB
FAYNHY ET, KEHFMIZIE, Bl 4180 OB &
T, BARNIZA8HD OB Y7 BANH Y £,

X 3512, EE 7 v AOFAH LRI 5 AR — 7
VA LAT U RNERLET, HTA DD D 48
fHlo> OB ¥° 7 & /Li%, CLPOB{E 5 Ikt L TV ET,
PBLK (347> 3 T, HBLK R ICT VX NV &7 5
YIT B EEIEDNSZ ENRH Y FI, HBLK (F1E
B 7 kA F—rTHEDLDILET,

PBLK /Z CDS ASIDT AV L—3 3 AXEbN D 1-0(T

Fus e Tar by ROFBLEEEDO® 7 v a VB,

PBLK {5 5-1& CLPOB Eh{ERFIZfE 5 & L X T EH A,
PBLK FFIZRAET A4 7 v MEMEDZELIX, CLPOB [F]
HBOREICHEL 52 7,

HBLK. CLPOB., PBLK D& /X5 A —& (%, Vi —4
Ao LUARICEEZAENET, V=V RKOBTA 42
KT 0T HRDL—r v ARBMT 52D, &

CLPOB~ R « LYRXX, 75727« v —F v ADk
v N7 v I B 529, BT A LD CLPOB %

TAAZ—=T AT LHEECHHEIEES, EER LI

A2 OB V27 £/ THH CLPOB &4 5 = & T, FH
TR TERIISGTA Y XA TDEI R T L
—Lh e A AT OMOES T, CCDIXA#72 OB B2

YL EHDLEYA, ZOXA I 7 THRAET S CLPOB
PNV RTY T U TEECRRELRAEIE DD,

EBROBL~URENLET,

2 VERTICAL
OB LINES

‘ EFFECTIVE IMAGE AREA

10 VERTICAL
OB LINES

v
T

e e

4 OB PIXELS 48 OB PIXELS

| | HORIZONTAL CCD REGISTER |

DI o7 FREfES R TEET, 0k i
OIZIE, OB A 2 W TH1HDITDOV I —7 R oY PELS E
ERERT DML ERNH Y 77, s
fibpe = ” [ 34.CCD & E D4l
OB OB
\
HD \ |
CCD OUTPUT V VERTICAL SHIFT DUMMY I‘ EFFECTIVE PIXELS OB VERT. SHIFT
SHP
SHD
H1/H3
H2/H4
HBLK |
PBLK | I
CLPOB | ] r_

NOTES
1. 1T IS RECOMMENDED THAT PBLK ACTIVE (LOW) NOT BE USED DURING CLPOB ACTIVE (LOW).

05957-037

35KEL—7 v 2D
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NRAHH(GPO)

AD9979 2%, BT v v X, A bBR/TT v,
CCD AT A - v L7 MEH, £ITHGPVE &% fE
AT 220MMoNHHmERIET LT T~ T i
HARHVET, RRK2KDO 7 VELTHEX D GPIF
BN2AKBHY, ZHBHIEGPOL & GPO2 & LTRET D
ZERTEET, INHDOEIWH M T, CLPOB,
PBLK., WNEBEE#EB(H )L LCREA). HBLK M0l
ADELTHERORRITES 2N TEET, 20k
7 a T LIV AZE2RI16ITRLET,
T54) - T4—ILE-HHV4E

AD9979 1%, GPO MG H % 5 BRicEE D 7 1 — L R
BN N AIEOIMEHT LTI A~ - 74—
Rehoo2Z2NEBELTWEST, 2O 72T, &
VDYV A I NVTA LT VA NENET, T4~ -
T BIFROMEE ELEBOEEE— KRH D |
T R LA 0x50 bl S hvE T,

o EEATLUHEUTN e TTUH)
+  RapidShot (#V KL 17 |)

+  ShotTimer GEIMEH 7 > )

o T A FILaRH

TIA=Y s HUHE, GP RV - KUV 3 VORE
ERIELES, &Bl2, 794~V - BU X EMBE
> T RapidShot BREZ A 5 55, ZDh v v 213
DBNSFEAHH LY A 7 ATREZR 2T HEAOICE VIR L
F7

GP T

£ GPOIZH A1 & LTRESNIG G, TurlI~wT i
TN ROV a rhbBohERe2EE5L LTHD
LET, GPEFITAEWIIMY. L TWS72H, GP 71 b
) LYRE(T RLAOXS)ERBELTT I A4~ -
TA—IVR e T E BT, FREO VD R E -1
VD XMW OEFHIC) v 7§52 ENTEET, GP b
WMET 4=V R e BT HICHIE SN0,
RapidShot <> ShotDelay D X 9727 4 —/L K « 7 2D
FE 2 T EE9, GP b7 &) & X,
. "IN -R RO alERELET (T RLA0x54~7
K1 2 0x59)
2. e bharERELET(T R 0x52)
30 ATUE - RTA=EERELET(T RLZ 0x51)
4, o HEERELET(T KL A 0x50)

Fa ka1l (BT BZ~OHER V)DBEAIT. AT v
TIEAT T4 EAR T LET,
INHLD4RT T T, GPRREEFEEZOILEF RV %
FITTHEIICRETDHZENTEET, Ymbaro
BIREEBIEUTHC, 794~V « By ZEEHAT
HE, GPEHFEVAT LAEETCHERRES Z N TE
7

1ADGPO & 1 DT 4 —V K« 17 & &ffi> 7= GPO
T r—a DY IS ORERIELET,
IR, BT 4T T ey L LTELIZE
MEZ2 GPOENEICHE H Z ENTEET, SHIT, HED
GPOEHEZ# 4 AJJLUT M L CTHEL T, b DA
Ebhtnvy s #FEETHIZ L TEET, & xR
GPO1 & GPO2 % XOR WV 7 T v « T—T &N LT
AJIL, ZDOfER%E GPO1, GPO2, F/=idmi sz fF - T
HAaTsze&nTcExEd, 61T, GPOL 721 GPO2
WEeD NN ERNTHZ LB TEET,

£15.FT54<Y - T4—ILE-H9UR - LYRA(T RLROXE0 &7 KL X 0x51)

Name Length | Description

PRIMARY_ACTION | 3 bits

register).

0x4 = test mode only.
0x5 = test mode only.
0x6 = test mode only.
0x7 = force to idle.
PRIMARY MAX 4 bits
PRIMARY DELAY | 4 bits

Primary counter maximum value.

0x0 = idle (no counter action). GPO signals still can be controlled using polarity or GPx PROTOCOL = 1.
0x1 = activate counter. Single cycle of counter from 1 to counter maximum value; then returns to idle state.
0x2 = RapidShot. After reaching maximum counter value, counter wraps and repeats until reset.

0x3 = ShotTimer. Active single cycle of counter after added delay of N fields (use PRIMARY DELAY

ShotTimer. Number of fields to delay before the next primary count starts.
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% 16.GPO LY R & (7 KL X 0x52~7 K L X 0x59)

Name Length | Range Description
GP1_PROTOCOL 2 bits 0to3 0x0 = idle.
GP2_PROTOCOL 2 bits 0to3 0x1 = manual, no counter association.

0x2 = link to primary counter.
0x3 = primary repeat. Allows GP signals to repeat with RapidShot.

GP_LINE MODE 2 bits Off/on Enables general-purpose output signals on every line.
0 = disable.
1 = enable.

GPx_POL' 2 bits Low/high Starting polarity for general-purpose signals. Only updated during PROTOCOL = 1.

GPO_OUTPUT_EN 2 bits Off/on 0 = disable GPOx. Output pins are in high-Z state (default).
1 = enable GPO1 to GPO2 outputs (1 bit per output).

SEL_GPOx' 2 bits 0to3 Select signal for GPO output.

0 =use GP toggles.

1 =use CLPOB.

2 =use PBLK.

3 = use high speed timing signal.

SEL_HS GPOx' 2 bits 0to3 Select GPO output high speed timing signal used.
0 = use delayed CLI.

1 = use delayed ADC output latch clock.

2 = use delayed SHD sample clock.

3 = use delayed SHP sample clock.

HBLK_EXT 1 bit Off/on 1 = enable external HBLK signal to be input to GPO2 pin.
GP_LUT EN 2 bits 0 = disabled.
GP12 LUT 4 bits Logic setting | Desired logic to be realized on GPO1 combined with GPO2. Example logic settings

for GP12_LUT:

0x6 = GPO1 XOR GPO2 (See Figure 41).
0x7 = GPO1 NAND GPO2.

0x8 = GPO1 AND GPO2.

0xE = GPO1 OR GPO2.

GPTx_TOGy FIELD"? 4 bits 0to 15 Field of activity, relative to primary counter for toggle.
GPTx_TOGy LINE'? 13 bits | 0 to 8191 Line of activity for toggle.
GPTx_TOGy PIXEL'? 13 bits | 0to 8191 Pixel of activity for toggle.

VER IAH AR R L, 1E7E2 T,
Myl RV ERL, 1 EEIE2 T,
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UGN Ta—IE T

T T 4=V R e NTME, LURFEXRABD

BIZT7 40—V RNTRRMGENET, 74—V FNIZITE

RK2ED ST NVBFET D ENTEET,

GPx PROTOCOL=1IZRETDH L, ZDEF— KRR ES

NE+, TOFE—KFTIE, 74—/ K+ NTILREEE
LICRET 208N H Y £9, GPx PROTOCOL F TODOF
74~»b@%7w DK LIZO0ICERESINET,

GPx_PROTOCOL (I EEBHAA S ALD RN 1 7 4 — /b ROfH

0ty FTA2XERDD 7,

#{i5
GP N7V« R g 3E R
NTEFET, &z,

WA CORET D &

0x054 « 0x000A001

0x055 « 0x0002000

0x056 « 0x000000F
]

A) Field 0: 0x052« 0x0000001
B) Field 1: 0x052« 0x0000000

0 I | |
-

GP1_PROTOCOL 0 |1 | 0

GPO1 |_|

NOTES

1. THE FIELD TOGGLE POSITION IS IGNORED WHEN THE GPO
PROTOCOL IS 1.
TOGGLE POSITIONS REPEAT FOR EACH FIELD UNTIL
GPO PROTOCOL IS RESET.

36.GP1_PROTOCOL =1 %2R 3 %
YT Ta— R BT
RyTa—)L- FTL
ARV a—)v e NTVE, IROT 4 —)V RTHATDH X
INCHRESNET, IExE, 74—/ F1LIZ1ED T
WDFEL, RO N TIANT 4=V R3ICHFETDHZ L
NTEEY, GPx PROTOCOL=2 TZDE— FEZRET
HE,. GPOIZTTIAY « T4—IL K« BT ZITHED
ZEBERENET,
#0K
GP N7V« R g 3E R
NTEFET, =& zxif,
0x054
0x055
0x056
30
A) Field 0: 0x050
0x052

05957-038

WA CORET D &

~ 0x00C4002
~ 0x0004000
~ 0x00000B3

~ 0x0000001
~ 0x0000002

Rev. A

VvD | |
REG WRITE | A |

U= U

GP1_PROTOCOL 0

PRIMARY

count ° (IPLE)

GPO1

THE PRIMARY COUNTER REGULATES THE SUBCK
AND VSG ACTIVITY. LINKA GPO TO THE PRIMARY COUNTER
ONLY IF IT IS TO HAPPEN DURING EXPOSURE/READ.

37.GP1_PROTOCOL =2 2R 5 R 7Y a—IL -

RapidShot &—4 > X

05957-039

NTIL

RapidShot HAlfid, A7V a—/b « b 7LD HfHE Y K
PREELEST, A7V a—b - NIV DEE &R,
POVANEED 7 4 —IV Rzl > THEET B 2 LN T

& %9, GPx PROTOCOL =3

. GPOIXZTF7A4~U

1295 L ZDF— RRHE

s T 4=V R e BT HITHED

Z ENfERENE T, GPx PROTOCOL (3 iLEh & 5

BlC. 1 74—V KO0
‘g—O

=il

GPO k7L - AR = A3E A
EMNTEET, Lz,

0x051 « 0x0000002

0x054 « 0x000A001

0x055 « 0x0004000

0x056 « 0x000000F

0x052 « 0x0000003
i

A) Field 0: 0x050
B) Field 2: 0x050

WUty FENDZLERDHY F

IRFCHRET D Z

~ 0x0000002
~ 0x0000007

VvD | | |_|
REG WRITE | A |

IR

GP1_PROTOCOL 0 |3

PRIMARY ¢ ) F) h
COUNT

GPO1 I

NOTES

TERMINATED
AT VD EDGE

1. THE GPO PROTOCOLS ARE THE SAME AS THE SCHEDULED
TOGGLES, EXCEPT THE TOGGLES CAN BE EXCLUDED FROM
REPETITION BY CHOOSING GPO PROTOCOL 2.

CAUTION! THE FIELD COUNTER MUST BE FORCED INTO IDLE
STATE TO TERMINATE REPETITIONS.

05957-040

38.GP1_PROTOCOL = 3 {39 % RapidShot t 7 /L &1F
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ShotTimer > —/7 > 7 FL 2 0x52 12, LUT OB{EZ I L, #54a %0
. e o3 . s HIEFEEELET, 40 b LURHITLY,
ShotTimer HlfiZ, A7 ¥ a—/ « F 7L OWNHIRIES 7 AR . BN
BeLET. BT T 1 — L FETRINET, GPOI & GPO2 DIEE DR 27 7 e A KB 5 Z L7
. T&EFE9, £1712, GPI2 LUT[13:10]D L ¥ A ¥ i % 5
# ET B EE/RLET, XOR, NAND, AND, OR Dj#
GP N7V« RV v a IMEHRNCRECHERET D & BAERLTHOETY, B4y MAAGDEDRH
NTEFET, =Lz, BETT, XORZF —T 4 7D FNARBEK 41 17

0x051 < 0x0000032 LET.
0x054 « 0x000A001
0e05E 040004000 % 17.GPO1 fE & GPO2 &I & % LUT Hi
0x056 « 0x000000F LUT
0x052 «~ 0x0000002 GPO2 GPO1 XOR | NAND AND OR
0 0 0 0 0 0
A) Field 0: 0x050 « 0x0000003 0 1 1 1 0 1
1 0 1 1 0 1
W_U “1 “2 Ua “4 Us ”_ 1 1 0 0 1 1
REG WRITE m g:fﬂ#;; gx:xz
GP1 INT—I I_I I_
GP1_PROTOCOL 0 |3 - I—l I—I
GP2_INT
[ L I
Prf:"‘c’,'ﬁzi 0 (IDLE) |1 |2 |3 |1 |2 |o GPO2
GP01_| |_| |_

05957-041

GPO1 | |

39.GP1_PROTOCOL = 3 %3¢ % ShotDelay ~ 7 LE)E

LOGIC COMBINATION (XOR) OF PROGRAMMED TOGGLES
GPO1AND GPO2.

41. GPO1 XOR GPO2 ™ LUT

05957-043

GPLyI Ty T T—TILUT) J4—IL K- HHE & GPO DK
AD9979 1Z, GP A NICRESNIZ & &, Hied 5 GP 1. FNHICEBS A7 —L R H™r X2 GPOIE
FHDOEHTKRT 2 LUT B L TWET, GPOL xith B OB ORI D AR L E T,
5 OAE GPO tHIZi%, LUT Of§HRE 7213720 GPO W 2. T4 R HBILH - R H—(T KL Z 0x50)
WETEHANTLZEnTEET, X, % VD KR OBARIcEL 7 Uy FahvE
GPLUT_END T, TDH, ZOT RLAZHTL—r oy
¥R EEIAHOMIZIE, 1VD KEALETT,
0 3. FubanitlilR®RETLHE, KT 4 — N RITK
o THRNIAD, TrNALBT A RACERESH
GP1INT 1 HETHYESNET,
LUT /
GP2_INT 1\
GPO2
0
GP_LUT_EN [9] %

40.GPO1 55 & GPO2 25 DNER LUT
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F7FO7 -0V Ty FOBEAEEME

5 0.1pF | 0.1pF

REFB | REFT
| m e e e e m e m e ————————— e i) mmm e mmm———————————
1 0.4v J1.4v !
! DC RESTORE AD9979
1 + :
' SHP 1
12V T PBLK (WHEN DCBYP = 1) INTERNAL DOUT PHASE '
! = VRer '
1
1
1 SHP, 1
I SHD 2V FULL SCALE !
1 6dB TO 42dB ‘ ULL sC !
1
0.1uF ' | | V 14
! CCDINP e b, VeR 14-BIT i OUTPUT DOUT I bo 10 D13
I ADC DATA
3dB, 0dB, LATCH
+3dB, +6dB
OPTICAL BLACK
22 CLAMP
|cnseAm| |VGAGAN|
PBLK REGISTER REGISTER CLPOB PBLK
= DIGITAL =
BLANK TO
151 1S NORMALLY CLOSED. FILTER ZERO OR

252 1S NORMALLY OPEN.

DouT
SHP SHD PHASE

CLPOB PBLK

PRECISION

V-H
CLI O—b TIMING - TIMING

GENERATION

GENERATION

CLAMP LEVEL

CLAMP-LEVEL
REGISTER

A
O LT O T
5

05957-044

M42.7F 0% - 70 b - TUROEETOYIE

AD9979 DE BB F = — L X 42 1R LET, KAULBE
ATy F1E, EDOCCDE YL « F—E 05 EREA A
— VU EBATDICRAIRTT,

DC B4

CCO B MEBDOREZDC ATy hE/INELTHED
12, DC FAERIE % IMTT 0 0.1pF OESN G v 7)) 7 -
arFr EMAEDETHENET, ZOEKIXCCDE
FDODC L UL EK 12 VIZEAEL T, AD9979 D 1.8V
O a7 EREBEEE BB EZFEF L I LET, DCHAE
AA v FILSHP Y T « POV AR T 75 ¢ TSR0
7

A7 a @ PBLKAE B & » TR & 2 E 5 KIE % CCD
AIIMBET AV Lb—r a3 b EEiE, DCHARKZ
TAAL—TNTLHENTEET(T s -7V T75
VXTI DRI v arEM), TRLA00DE Y k6
120, PBLKA & — L TDCHAEERT 7T 4 71T
DG HIE S N E (G 24 2H),
FFrag-FYISsoxvy
CCDTToFo T« A B = NVERIFYT AR L—
ke 2wyl o« £ Z—r3LT, AD9979 ~D CCD AJ)
ERIEENERANHEEZ B L TREL DI ENDY
F9, PBLKIE5 %~ T, K&7FE5REND CDS A
HheTAVL—vard b ENTEET, MITRT
L2, PBLK BT 7T 4 7D L &E(a— - L), CDS
A3 CCDINX BV BT A Y b—y 3 » ST B A
—7), WESTT I o v RIZERKESNET (287 a—
2,

PBLK T 77 4 7HpZ, TRCERBAIELITHRES
NTNWDBT T« L LB X9 ADCH N ERE
THZLENTEET,

PBLK Df#] CDS A I3 fE#& S5 DT, PBLK /XL A &
U7 275 4 7HEHIZ CLPOB 7SV R 2 2 7o &
ICHEB LTS,

HEAS I - > TF5(CDS)

CDS B34 CCD 7 B % 2B 7L LT A4
BRERY L, KEEE S A XERELET, K19
IRTHEA I TR, NETRAESINTZ 2O CDS 7 v
v 7 (SHP & SHD)Zfi~ T, #NENV 77 LA - L
~JLE CCDEF VNV BT I NVT B HEERLET,
SHP & SHD %> 7V v 7« =y PORLEIK, 7 KL A
0x36 123 % SHPLOC L ¥ A& & SHDLOC L'V A X X
DIEINET, b2 7oy 7 {E50REIX. CCD
MO EE R MEREE B T 7= OICEE TY,

CDS 7' A VX4 A7 v 7/ CTA[ZETH Y, CDSGAIN (7 K
LA 0x04) 2> T, -3dB, 0dB (T 7 #+/V b), +3dB,
+6 dB IZFEE S NET(FK 24 B2R), +3dB L+6dB OFE
S L A AR ELETA, ZROHORETIE
ANFHEN/NE L 20 £F(FE 45 1),
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ANHERK

CDS A4 CCD B 7 L& 2[AY 7L LT ETF A4
FlRERY H L, EEEE A XEeRELET(K43
F#), CDS TiE/xiz CDS £ — K, FEfiiz CDS £— K,
SHA &— RO 3 FIHOREL A FTEE T3, CDSMODE(7 K
L A 0x00[9:8) &~ T, AT AR A RINL 9 (F
24 M),

SHP

CCDINP O

O CDS OUTPUT

CCDINM O———¢

05957-045

SHD
43.CDS ® 70w 4 (&)

REECDS E—F

Z O TIX, CCD B DfF5E 03 CDS ¥ AT A
(CCDINP)DIE AT AT) S 4L, AfI(CCDINM)IZZ T 7
YRR INET (K44 ), Z OERkD CDSMODE
AREMEIE 0x00 T, KA CCD 77— a T,
AD9979 @ DC FA [ % > T AVDD BJR L ~L X 1
BV 15VICU By b« LNALEZRELT, 2O
PEWET, R FL—ar - LT, Uk
Ko LoL D 1.0V R0 9% 45 & & 18 R,
1.4V OERRYFL— a3 VEREX, CDS DR/ A V%
ExHEOTEITLHI L L TEET,

AD9979

IMAGE
SENSOR

NOTES
1. COUPLING CAPACITOR IS NOT REQUIRED FOR CERTAIN
BLACK-LEVEL REFERENCE VOLTAGES.

05957-046

44.2 V7L AF1D CDS #k

(N) SIGNAL SAMPLE
(N) RESET SAMPLE

""" |

SIGNAL LEVEL
(Vrs)

45 itk R O [ ¥x CDS 155

K18 REEEL NI

(N + 1) RESET SAMPLE

RESET LEVEL
(VrsT)

05957-047

Signal Level Symbol | Min Typ Max | Unit
Saturation Vis 1000 1400 | mV
Reset Vst Vpp—500 | Vpp—300 | Vpp mV
Supply Voltage | Vpp 1600 1800 2000 | mV

JER#R CDS E—F

HSHEAN DB EE, VY b LULES(T 72
PHERLNVUENE T T U REMED BWEEICHE
LET, PFL—var - LT habbEAL WK
LV T, YU TIEEES LV THUS S (1 46
L # 19 B,

SIGNAL LEVEL
(Vrs)

(N) RESET SAMPLE (N + 1) RESET SAMPLE

RESETLEVEL — Y / __ _ _ ¥ _ | ______
(VrsT)

05957-048

(N) SIGNAL SAMPLE
46.3Fk#x CDS £ &

R 19.FEREEEL NI

Signal Level Symbol Min | Typ Max Unit

Saturation Vs 1000 1400 mV
Reset VRsT 0 250 500 mV

Rev. A — 32/54 —




AD9979

SHA E— F—ZBIAhiERL

EEANOY T e TR e dm—/)L K« 7 7 (SHA)
ZERT 5 Z O TIL, 1§51 CCDINP ASJICINZ &
. FONEREFNFERIC CCDINM A2z S+
(X147 28), B> 7V o ZEWEBICRRCIT D, T
vl ADCICH L CEBE SN SN ET (K48 &
20 M),

AD9979

CCDINP
IMAGE
SENSOR | | |eps~ 7]
CCDINM

47.SHA E— R—Z=8A IHER
(N + 1) SIGNAL SAMPLE

05957-049

(N) SIGNAL SAMPLE l

POSITIVE INPUT

PEAK SIGNAL
BLACK SIGNAL LEVEL (Vg k) LEVEL (Vs)

NEGATIVE INPUT

Y

MINIMUM SIGNAL LEVEL (Vyn)

05957-050

48.SHA E— F—ZFANES

RK20SHA E— R—ZFHEFELRIL

AD9979

IMAGE
SENSOR

NOTES
1. DC VOLTAGE ABOVE GROUND CAN BE USED TO
MATCH THE SENSOR REFERENCE LEVEL.

49.SHA E— R—DCHEEDI v 7L T Y R ANER
(N + 1) SIGNAL SAMPLE

05957-051

(N) SIGNAL SAMPLE l

PEAK SIGNAL POSITIVE INPUT

LEVEL (Vgs)
BLACK SIGNAL LEVEL (Vg k)

\ NEGATIVE INPUT

MINIMUM SIGNAL LEVEL (Vi)

05957-052

50.SHA E— R—DC#AEDY VYT ILIT Y FAHESE

KR2ISHAE—F—> VLTV FAABELRIL

Signal Level Symbol | Min | Typ Max | Unit

Black Signal Level | Vpx 0 mV

Saturation Vs 1000 | Vpp—300 | 1400 | mV
SignalLevel

Minimum Vuin 0 1800 mV
SignalLevel

SHA E— F—DC &>V JIVITVFAD

SHAE— Ri%, v/ rxzy RERTHLHAT L Z &R
TEET, A A=Y - U —MODEFIF, oL
77 CCDINP % »C CDS/SHA I AT ENFET, ZD
RER I ZZENE L & R U T2, CCDINM 7 A VA EE
DCEEICHERE SILD AN R0 £9, ZokIcL Y
Ty LA LUBERESN, A AV - —0D
V77 LU ABEEE —HL THET(X 49 2,

X 50 £ 21 TiX, CCDINMEENT T v REMEIY

FWLULOEE DCEBEICRESNTHET, BV

—FEIIMMDO AT Z B, Yo INidhME R &

KEFORA N TERESNET, HENDERNEFIL,
Rl 77 Ly REELEDEIZRY FT,

Signal Level Symbol | Min | Typ | Max | Unit
Black Signal Level Viix 0 mV
Saturation Signal Level Vrs 1000 | 1400 | mV
Minimum Signal Level VM 0 mV
CDS D& A = V7

K19 TH A I 7RIS, NECHRAEINIZ2HD
CDS 7 v v 7 (SHP & SHD)%{i~ T, =hZhV 77 L
VA LYLE CCDIEBDT —4 « LLZd 7 g
HHEERLUET, SHP & SHD DY T Y o F e mo Y
DEdEIL, 7 KL A 0x36 1% 5 SHPLOC LT A %X &
SHDLOC V'Y AZIZEVIEESNET, Thb27 1y
R 5 OELE X, CCD bk MRE 4 B 3 7-9ic
HHECTT,

SHA DR A 2 5 &HIH

SHA T— RZEIRTH L, ANEEDOY T Z
SHPLOC R EMDO A3 EbNE 423, £ TH SHDLOC
EB0Dx v VEREMAZ SHPLOC + 32 12T HMERH Y £
‘a‘O
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AELS A Y - 72 F(VGA)

VGA A7 — V13K 6 dB~42 dB D7 A AL L |

SUTN TR e f o B —T 2— RN LTI0E
FOYRRECRET 2 2 L TEET, IVOANEE L2
V® ADC 7V « A7 — Vil a —EB S ¥ 572012136

ABDHFA VISV TT, IVDTIL « Ar—)L « VAT
DEHARD & FEl7R A HEPHIX 0 dB~36 dB 12721

F7,

VGA # A v » I—7 1%, dBERTEMRIZARV 4, TE
HEIRVGA7Z A X, Baoni=F A « LY RAZ{EIZ
L THRRE->THETH IR TEET,

&1 2AdB) = (0.0358 x Z— A) + 5.75 dB
Z 2T, Z— ATE0~1023 OFiJH,

42

36 /
/

= 30 //
3
z
< 24
o
y

18

/
12 //
6

0 127 255 383 511 639 767 895 1023
VGA GAIN REGISTER CODE

BB51VGA YA Y - h—T
A/DaiN—4

AD9979 1%, =il & ARVHEE I AN T IS R b S iz itk
READCT —F%7 7 F ¥ &flio CTET, MOIEEMRME
(DNL)ERED typ 1, 0.5LSB LV #EN T\ ¥, ADC
12V DOASEFH A - T ET(ADIIT9 D ERE &
A RPEBED typ fHIZOWTIE, 5 L™ 73)

05957-053

Rev. A

XERISVT

WHERT T T e =T ET T s F = NDFRE
F 7%y NEBRETAHEHITMHEN, CCD DEREL~LIZE
JARENENCGEE LET, £T7 4 v EORFEREC—
NRETBLVRET, 7707« Ly« LY RZ EAH
STZ—YPPBRLEZBEORL L U T 7 LR b
ADC i isthig = vE 4, flix, 256 A7 >~ 7 TOLSB
~255LSBICHET A ENTEET, BONIEARE
BIET7IVE ENT ) A ARBESNT, MIEfE DAC
ZNLTADC ANz bNET, @, tFRI T
T —TNIKETA BT 1 EE—F A NET
B, ZON—TWIRFEDT 7V r—a VIZEbE ST
ODESIEHETERTHZ ENTEET, NA MLHT
ST HN - T T EE I BA.
CLAMPENABLE (7 FL 2 0x00 Dt k 3)%ffi - T
AD9979 DI S v TR T 4 A —T T 5 D
ERTEET, V=T BTHAZ—TNLINTH, 77V
T LL s LURZ B TEELS 7By NREET
HZENTEET,

CLPOB /L —7NF 4 A=—T )L E&Nb &, B VGA 7 A
VIRETIEEA T I v I LU UREDT A LR L
TLEEY, ZHiE, BESANOMES TV AW
7y MBEIEI NS0T,

CLPOB /\/V A & CCD NFHEE /7 v —FHIEDH T &
BHEIFE N ET, CLPOB NV RIL, Al b 207
BRI TS 2 L 2BEO LET, ZhikDEnS
WA ST 5 Z I3 TEETA, BLULzkir?
IRRIREFBIEERENME T LET, 24 27150 T
. KEr7 oo rerovxrrovrvarads
L TLEEN,

TR T—AHA

X 42 1277 F K 912, AD9979 OF VX2 VT —F 1%,
DOUTPHASEx fli % i > CT v FINFET(H AT —# -
ZAIVTIER201RLET), T—FHIDOAA v F
YN EY . A ART I a S ERRAICHRATSZ
ERBVET, TIHNROLIAZBREMEE - 7B
WAL TF T s ) A R E/NEL T DO,
DOUTPHASEPx |2 15~31 DEARET 2 Z L3R S
T, TOMOBEETIIEWVFREZHBL LN TEE
T, ERNMETT,

Fo BN AT P TEA N L= R 3 F Y TR,
TRLAOXOIOE Y F2IZ1ARELT, a—FT 17
BTV A e a—FT 4 TIIEZDBENTEET,
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AD9979

7 FUr— 3 UiER
WENT—TFvT =R

AD9979 DT —T v T RO — v ADEIR S
NETE AT v FITHONTIER 52 BIR).

1.

2.

SUPPLIES

AD9979 DEWEAZ X — A L, CLIZ vy 7 % A7

LET, FEROLL EIFITTNEFHIRRIZH U FH5 A,
AD9979 (38T —F >« Uty FENE L TWOE T,
WELCAXZDOY 7 =7 » Uiy MBAHELES

F£9, SW RST(7 FL % 0x10, v FODIZ 1 &2

XAte L, TRTOREL P AEZNT 7 4L MEIZ

Vty hENFET, 2Oy MItBLZ727 U7 Th

5728, HEIWIZOIZEDY £97,

FTED L VA ZIZEARLEITV, BEXA IV T L

KEZAIVITHERELET, VIVARK - <y TIZ

THET B L9, F3TD TESTMODE L ¥ 2 # |2

EBXABREZTIMLBERH D Z LICEELTLLEE N,

AD9979 SUPPLIES

T Rl OB ENIEICRET 2 & E13.
STANDBY (7 R A 0x00, £ R[1:0])&
REFBUF_ PWRDN (7 KL % 0x00, E'v k2)I20%E
TIABRFET,

TGCORE RST (7 KL Z 0x14, B> M 0O)IZ 1 ##EX
iAZx, Precision Timing 2 7% V&> FLET, Th
W2k, WEZ A X7« a7 OFMENRBBINE
T

OUT CONTROL (7 FL- 2 0x11, Ev F O)IZ 1 &2
TIABRFET,

VD/HD DIRDSEH TR =y 28y, +XCTonray
I W% A =713 2% OUT_CONTROL (7 KL A 0x11,
By MO EDLUAZEEHFTELHL /2D £,

POWER OV /

1

cLl
(INPUT)
2 3 4 5 6
i — O OO0——O0—0
WRITES \.:./ \_/
| ! ! 1V
| ! -
1 | - L
VD j
(INPUT) ! U 1ST FIELD |—|
—_— 1
! ! I _1H
1 ! —
HD 1
(INPUT) |
| h
1 1
1 1
| | \ CLOCKS ACTIVE WHEN OUT_CONTROL
! | REGISTER IS UPDATED AT VD/HD EDGE
HIGH-Z BY H2, H4 :
HORIZONTAL
cLocks | H1, H3, RG |

Rev. A
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NI)—F9vTDULSRREZEH

WOBREIIEARBIEIHEAT L0 TEET, HXZ—2 L 1HDO T 4 —L FORITIEL, 1D CLPOB »3/L A )Ml &
NET, HEISUT, SEIE/RCLPOB ML« RIS g v &A1 T HPATS & FIELDS ZBINT 52 LN TE £
‘a‘o

010 0000001 //Software Reset

028 0000001 //total number of H-Pattern groups = 1

800 0064000 //HPATO HBLKTOGOl, TOGO2 settings

801 3ffffff //unused HBLK Odd toggles set to zero or max value
802 3ffffff //unused HBLK 0Odd toggles set to zero or max value
803 0064000 //HPATO HBLKTOGEl, TOGE2 settings

804 Iffffff //unused HBLK Even toggles set to zero or max value
805 Iffffff //unused HBLK Even toggles set to zero or max value
806 0000000 //HBLK StartA, B are not used

807 0000000 //HBLK StartC is not used

808 0000000 //HBLK Alternation Patterns are not used

809 0000000 //HBLKLEN, HBLKREP not used, HBLK masking pol = 0
80a 0000000 //HBLKSTART, END not used

80b 0000000 //Test, set to zero

80c 00dc05a //CLPOB pat 0 toggles

80d 3ffffff //CLPOB pat 1 toggles not used, set to max

80e Iffffff //PBLK pat 0 toggles not used, set to max

80f I3ffffff //PBLK pat 1 toggles not used, set to max

810 1000000 //FIELDO SCPO, SCP1

811 1000800 //SCP2, SCP3 set same as SCP1

812 1000800 //SCP4, SCP5 set same as SCP1

813 1000800 //SCP6, SCP7 set same as SCP1

814 0000800 //SCP8 set same as SCP1

815 0000000 //Select HPATO for all regions

816 0000000 //Select HPATO for all regions

817 0000000 //Test, set to zero

818 0000001 //CLPOB start polarity = HIGH

819 1000800 //CLPOB masking set to highest SCP value (no mask)
8la 1000800 //CLPOB masking set to highest SCP value (no mask)
81b 1000800 //CLPOB masking set to highest SCP value (no mask)
8lc 0000001 //PBLK start polarity = HIGH

81d 1000800 //PBLK masking set to highest SCP value (no mask)
8le 0000000 //PBLK masking set to highest SCP value (no mask)
81f 0000000 //PBLK masking set to highest SCP value (no mask)
02a 0000001 //total number of Fields = 1

02b 0000000 //field select = FIELDO

02c 0000000 //field select = FIELDO

000 0000008 //AFE settings

014 0000001 //reset TGCORE

011 0000001 //enable outputs
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HD I_
- |<_tHDCLI
o IS

—>| I“ teLisup —>| —tcLipLy
SHPLOC
INTERNAL

SHDLOC
INTERNAL

[}
I
I
HD !
INTERNAL |

| -«———— 11.5 CYCLES — H- COUNTER

H-COUNTER
(PIXEL COUNTER)

NOTES

1. EXTERNAL HD FALLING EDGE IS LATCHED BY CLI RISING EDGE, THEN LATCHED AGAIN BY SHPLOC (INTERNAL SAMPLING EDGE).
2. INTERNAL H-COUNTER IS ALWAYS RESET 11.5 CLOCK CYCLES AFTER THE INTERNAL HD FALLING EDGE, AT SHDLOC (INTERNAL SAMPLING EDGE).
3. DEPENDING ON THE VALUE OF SHDLOC, H-COUNTER RESET CAN OCCUR 13 OR 14 CLI CLOCK EDGES AFTER THE EXTERNAL HD FALLING EDGE.

4. SHPLOC = 32, SHDLOC =0 IS SHOWN IN ABOVE EXAMPLE. IN THIS CASE, THE H-COUNTER RESET OCCURS 13 CLI RISING EDGES AFTER HD FALLING EDGE.
5. HD FALLING EDGE MUST OCCUR COINCIDENT WITH VD FALLING EDGE (WITHIN SAME CLI CYCLE) OR AFTER VD FALLING EDGE. HD FALLING
EDGE MUST NOT OCCUR WITHIN 1 CLI CYCLES IMMEDIATELY BEFORE VD FALLING EDGE.

05957-055

53 KENT U RADINA TS A VRBIE

Z MO FFEER
)RR, ROBIFIFHIZER L T ZE0,

e« HDODOMBL FBRVYVTyIE, VDONHL FRY T v
LRICCLIZ vy « A T NARNITH DD, F2iF
VD DMHE TR =y VOBAITHANERH D £,
HD DY H FRY =y ViE, VDDOMNBL TR T vy
KVRIO1YA T NVERNIZHD Z LI TEERA,

o A[RERGAICIE. VDEHDET 4 AT—T L LT,
FTRCODARF = T w7« VU TIEX AL ELT
LTS, 2L, T XTCOERPe— R
SNDANIVTAZO—EREFH IND Z LN HH
ETH T L2 0EERBIIE S E T,

WNEAKSEA W Z1Z, HD OSH F230 = 2@ 12 CLI

YA INBICV Yy FENET, WD 2DV &y

FOFEHIZOWTIE, KIS3 2L T EEN,

RBNA - E— FEIE

AD9979 |Z1Z, BEDT U r—3 a v TRIKOEEE T

ERELTB2ODRZ AL c FT— R RRHVET, T

KL Z0x00 DEw FLONZ XD, T/A ADNRT—ZT

IRRENHIE S E T,

+  STANDBY[1:0] = 00 =@ & (7 /L + /X7 —)

«  STANDBY[1:0]=01=U 77 LR + RAZ LA + F

«  STANDBY[1:0]=10 £7-1% 11 =&
Ve - R/ NEEE )

vy v hEY

F22IZ, ENRNT—H T - E— ROEEEE LOET,

OouT CONTROL(715LOKOXH\ vy ROk, T VX

HIPREEDIRETIZ) 77 LA « AX LA « B— R &
DEWERIRV.ZFREHETH, AT vy hF T - E—
FiZ OUT _CONTROL X ¥ &\ B SEIEAT %ﬁ%iﬁ“o 7

BVvy MUY = N TIIR/AINOHEEENTR 7,
MEYY Yy DY « = b BEBE~RE T2 & &,
STANDBY (7 KL Z 0x00, E > MLODBEZIAENT

NHEDLR EHL100pusBIZZA I T - a7ty b

THVLERHY ET,

WHEY 77 LU RAEEANY 7 7 ZMSLIZT 4 A= —T )V

9 %38 Y A% REFBUF_PWRDN (7 K1 & 0x00, &

v hRBHVET, TTHNAEITIE, TORNY T FIET

4 AT—=TNLINTWET, BEIECIZZORNy 77

EARX—TNTHMNERHY ET,

CLI BAiRBOERE
Aﬁﬁm/mmmﬁ¢mbt A FE RO B HI
L L7=GEIE, #4307 -arx )ty NI HH0E

ﬁ%@iﬁoajﬁm/yﬁﬁbwﬁﬁﬁtfibt%\
FIIRTDO IR - 724412, TGCORE_RST (7 K1

A OXIDZ 0B EZAL, TORIZI EEXALET, Z
XY, EFREZAIT - aTEMERRIEINE T,
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FR2.XZNA - E—RFPE

1/0 Block Total Shutdown (Default)":? OUT_CONTROL = Low? Reference Standby
AFE Off No change Only REFT, REFB on
Timing Core Off No change On

H1 High-Z Low Low (4.3 mA)

H2 High-Z High High (4.3 mA)

H3 High-Z Low Low (4.3 mA)

H4 High-Z High High (4.3 mA)

HL High-Z Low Low (4.3 mA)

RG High-Z Low Low (4.3 mA)
DOUT Low’ Low Low

"MEBT vy P YL - BE— REKTT %L XL, STANDBY (7 RL 2 0x00, E v F[1:O]IZ 00 ZEE AL, RICEET HD%EH>T 100 us BIZF A I >

JearEYty b ARERSY £

2 HAMRIEOTEE TIZ. OUT_CONTROL X VAT ¥ v & Ty « B— FRERLET,
*DOUT B ORBEIZ ST —T v THRETT, AU—T o7« U= F U AETHEOREGY Y v MUV« B— R CEr—REMERESE T,

(] B 4% RL

AD9979 OHELHEIRERERL 2 [X] 54 LK 55T R LET,

AD9979 CHEN - Mg HE 2 EH T 57 9I12iE, PCB LA
TU MIEERMLETT, TRTOEFEK A XMEGE
ZHERFT D L O ICEMR L EJ, CCD HIJIME 513 0.1 uF D

AT oA LTE Y 31 ~EHEHE L £9. CCDINM,

CCDINP, REFT, REFB &5 =5 & OFa/hs<T5
e, v~ AL — 7y (CLDEEEHEI L 28F T
B L1,

Hl~H4, HL. RG DENRHE =T, EEOREREL%
BT DDA BT B RAZTHHENSY £7°,
CCD OFEZEAM N D KX 2 BIEEFR2 HI~H4 & HL 12
WD, KWRE— 0T 5 2 eI E 1,
AIREAR YA . AD9979 & CCD DL TR ETH L. Zh
EDTA DA VEIF U ABINSLTHIENTEE
T, WIZ. AD9979 728 CCD ~DELHL/ S XL ATREZ2 R v
HoBEIZLET,

3VIRTFLEDESM

AD9979 @D 3V o 2T h~D— R 72 [R5 2 (X 54 12
RLET, 2077V r—v 3 Tk, 4633 VEIR
% AD9979 @ I0VDD AJJIZ#E L TV, 2% LDO
ABE L THEVET, LDO L., AD9979 O = 7 EIfE
JE(AVDD & DVDD)D 1.8 VIE N EFHAELES, £5T5
L. LDOOUT ¥'> % AVDD E . & DVDD V(T E iz
BT A ENTEET, ZOMEETIL, LDOEN B2 &
A« LULIZETELTCLDO 24 X —7 NV LET,
HDHWE, o 1.8V ZEEREEL AVDD v &
DVDD VT A Z & b TXET, ZOHEA.
LDOOUT v i3k d £ £IZ L, LDOEN B 37T v
VRICHEERELET, 1.8V I AT LDO—fkH A Bl B 2
X 5512k LET,

Rev. A

T390 FEHKETHhY T VT DHEREIE

X 54 L[X 55177 L 912, AD99IT9 I v I - 7T
TR T =PRI NET, 20T RS
L— 3P HA T, AIZA T, AZATDORKRE D
P TIEZTE DRI LT, BIRE S £33 -
EUOMBLORIGT D7 T K BT, §XTO
TIaZ T hy TV T e arT RO A
—H R RREFOLIICTHILERH Y T, T
TOEEKRT TV T e arF o, Ny r—
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INTERFACE
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D2 3] 34 AVDD | 0-14F
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D3 4[] 33 AVSS '
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SUPPLY 4TyF 0.1pF D5 8: 29 AVSS 0.1uF 4.7pF
T 77 D6 9l 28 CLI
v D710/ 27 LDOOUT
D8 11| 26 10VDD MASTER CLOCK INPUT
D9 124} 25 RG o 1.8V LDO OUTPUT TO AVDD, DVDD
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0.1pF
DATA 12 e e B e B o e B e e B e B
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EEZ:‘::%E::%:% 0.1uF
o el |x g
NC =NO CONNECT |[Z _T_ - O 3V H-DRIVER SUPPLY
0.1yF =< 4.TyF
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5
v # H1, H2, H3, H4, HL TO CCD
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VD/HD/HBLK INPUTS ~ GENERAL-PURPOSE
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INTERFACE
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By FIRTEFLIRAFE
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12-BIT ADDRESS

290000000000 OO0

tosm| [+ tone] =

Sck | T4| T21 T3l T4l Ts| Te| T7| 18| Te| Tro| a1
—>||<—th
s

X 5712, AD9979 OF KL X HE)A > 7 U A MkpE
Eofe LUAZ DR NEZIALFIEEZRLET,
ZOFHEERMED & K FMOFTET B L RTHITEAR
ATV, WRICEED 288y b« T—HF « U— K& EIAL
F9, FHLW28E Y k- T—F - U— KPR HBIIZIK
DOEfTLIRE - 7 RLRAICEXAENET, £ 12y
he 7 RLRIZHTHAEZIALEREICTAZ LITLD,
LA s o— Regidfb LET, #nEEALEES
fFoT, [EBEDOLVIRHK - alr— g UNGLEIMET A2
EMTEET,

28-BIT DATA
12| 13| [14] |15 |16

i tLH—>| |<—
f_

NOTES:

1. SDATA BITS ARE LATCHED ON SCK RISING EDGES. SCK MAY IDLE HIGH OR LOW BETWEEN WRITE OPERATIONS.
2. ALL 40 BITS MUST BE WRITTEN: 12 BITS FOR ADDRESS AND 28 BITS FOR DATA.

3. IF THE REGISTER LENGTH IS <28 BITS, THEN ZEROS MUST BE USED TO COMPLETE THE 28-BIT DATA LENGTH.
4. NEW DATA VALUES ARE UPDATED IN THE SPECIFIED REGISTER LOCATION AT DIFFERENT TIMES, DEPENDING ON THE
PARTICULAR REGISTER WRITTEN TO. SEE THE UPDATING OF NEW REGISTER VALUES SECTION FOR MORE INFORMATION.

05957-058

56.3 1) 7ILEEAHENME

e YD -+ XX

DATA FOR STARTING
REGISTER ADDRESS

@@@@

DATA FOR NEXT \
REGISTER ADDRESS 1
1

@@@@ 02 o

CK | |1| |2| |3| |4| o0 | |11| | | |13| |14| oo | |39| | | |41| |42| | |s7| |68| |69| | | | |°"

«]

NOTES:

1. MULTIPLE SEQUENTIAL REGISTERS MAY BE LOADED CONTINUOUSLY.

2. THE FIRST (LOWEST ADDRESS) REGISTER ADDRESS IS WRITTEN, FOLLOWED BY MULTIPLE 28-BIT DATA-WORDS.
3. THE ADDRESS AUTOMATICALLY INCREMENTS WITH EACH 28-BIT DATA-WORD (ALL 28 BITS MUST BE WRITTEN).
4. SL IS HELD LOW UNTIL THE LAST DESIRED REGISTER HAS BEEN LOADED.

U7 INEERAHLEE

57 &#t >

05957-059
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REBLOREDLATD K

AD9979 DT KL AZEfX 2 2D LI A FZFERICHEI &
TWET(H 58 BH), BAIOFEHRIZIZ. 7 FL 2 0x000~
7 RLZ 0x7FF 2. AFE DL 2% | ZFOoksRE.
VD/HD /37 A—%  AJi/H i, ©— R, #
iVﬁ-ZT\?ZF\E%ﬁﬁ%%ﬁ%%éﬂfﬁi
T, T R RZE/ O 2 F B OMHEEILT K1 A& 0x800 7> 5
BRGE N, HRNZ—V « T —TF L T 4 —L KDL TR
MO SN TWET, ZIUuIL VA X ZEMOHRE R
Rty bTHY, FFEDT VA THAT D H X —
Ve TN—TEET 4=V R — P RRETH L
MNTEET, ADII79 (T K 32ED H ¥ — 2 &P R—
FLET,

VURAZ 0x28 Zflio T, HANZ—2 « T =T DR
PRRELET, HXX =V « T —T « LY RZ DR
7 RLRITHEIZ0x800 THY, 74—/ K LIYAXDE
BT RUAITHRZ — « T)—T 8 CTHRE S, 0x800
+HNRZ =« TI—THx1612730 £9, FHRX—
Ve IN—TE T 4=V RIT16 VIV ARK - T KL A&
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GRS

FIXED REGISTER AREA

ADDR 0x000
° AFE REGISTERS

MISCELLANEOUS FUNCTION REGISTERS

VD/HD REGISTERS

/0 REGISTERS

MODE CONTROL REGISTERS

TIMING CORE REGISTERS

TEST REGISTERS

UPDATE CONTROL REGISTERS
[ Vo4 Voo 04
V//NVALID—DO NOT ACCESS///
ADDR 0x7FF LL L L

NOTES

1. THE H-PATTERN GROUP AND FIELD REGISTERS MUST OCCUPY A CONTINUOUS BLOCK OF ADDRESSES.

HPAT START 0x800

HRZ—2 e TN —T « LIAK LT 4— )L R LIRA
AITHEICT FLADEE T vy 7 % 58 Lt s
IRNZ LIZEEL TN,

X591, 3fHOHANE —v « T—FL2lDT7 4 —)u

REFEATLHZRLET, HXX—2 « ZL—7 DR
W7 R L RITHEIZ 0x800 TJ, HPATNUM 23 3 ITERE X

NTWBED, HRNF—r « T—T13 48T KL

Aenar—rarEEAELETA6 LA H /NS —

Ve TN—T), ZOFEDOT 44— K LYRZDBRET
KL A% 0x830 T3, T7cd5H, 0x800 + 48 (10 #) T,
10 I 16 BT Z5Ha U 7= 112 0x800 (2 NE 4 5 45

nHYET,

AD9979 OF KL AZERICIIL S OREHAT KL AR H

Di#OT%vxmm~7bvme®$ BT N

AR EABEZITDORNVTL EE W, BXIALEITH

& AD9979 DEMENERF /D T ENRH Y 5, HE

LOAREXRALEIT) & XL, REFRBL VAL ~DOE

TIARETORNIIIZEE L TLIZEN,

CONFIGURABLE REGISTER AREA

H-PATTERN GROUPS

FIELD START

FIELDS

MAX OxFFF

05957-060

ADDR 0x800

ADDR 0x830

ADDR 0x850

MAX OxFFF

58.AD9979 L RADL AT k

3 H-PATTERN GROUPS
(16 x 3 = 48 REGISTERS)

2 FIELDS
(16 x 2 = 32 REGISTERS)

[ S /
/ UNUSED MEMORY
LLLLLSL S LSS

59.L o X R E&EHI
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AD9979 DINERL Y A XX, VY AZIL L TEESFE
AL IV THEFINET, 231, 3FHEOL TR
AEFEELDET, TOLIVAX -EBEICL, FHY
AT TEVUAZDOFEHFR LA I T2 LA L
TH Y £9(GE 24~% 34 BH),

SCK [Z & 5 E#(SCK)

BOND LY RAHITL,

28FHDT—H « By MND2T)NE

TRENDEEDICERSINET, ZLHDOLVTRAZIT,

RO =T THERERC U & v MERED X D I2k D VD BER
TOF—T 4 T INARE /BRI bivE T,

R23.LORAEHFNE

VD 2 &k 5 E# (VD)

ZL DL AZE, WO VDAL TINRY =y PTHEHFS
NE+, RKOVDZy P TINLOEEFEHRTDHZ &I
X0, BIEOT7 4 — )V RBEINTITH LWL VA E
BDIROT 4 —)L RICHEA S ET, VDI XD FHIT,
VD BH LU AXIIHT HHEFE T 4 — /L RNOLED
HD 7 A % Ti##E &85 UPDATE (7 KL & 0x17, E v
F12:0)ZfE>T, VDAL FRD Ty PHWME T HIT
BIESHDZENTEEST, 74—V R LURFE
UPDATE 5828 % 5217 70 2 LICERE LTI E 0,

SCP IZ & 5 E$1(SCP)

FTRTCOHNRE—Y « T)—TF « LIZAFT, LIRK
PMMEHAENTWAHRD SCP TEHEINE T,

Update Type | Description

SCK

Register is immediately updated when the 28th data bit (D27) is clocked in.

VD Register is updated at the VD falling edge. VD-updated registers can be delayed further, using UPDATE (Address 0x17,
Bits[12:0]). Field registers are not affected by UPDATE.

SCp Register is updated at the next SCP in which the register is used.
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2LOREAND—E

FRTOT KLAEEF 740 MEE 16 ETELET, 7 FLRAOF—5 - By b3 28 By b EVEOEAITE, %90
BE Y MCOEEZALLENRD Y T

F24AFE LD X4

Data Bit Default Update
Address Content Value Type Name Description
00 [1:0] 3 SCK STANDBY Standby modes.
0 = normal operation (full power).
1 = reference standby mode.
2 = total shutdown mode (lowest power).
3 = total shutdown mode (lowest power).
2] 1 REFBUF _PWRDN | Reference buffer for REFT and REFB power control.
0 = REFT/REFB internally driven.
1 =REFT/REFB not driven.
[3] 1 CLAMPENABLE Clamp enable control.
0 = disable black clamp.
1 = enable black clamp.
[5:4] 0 TESTMODE Test operation only. Set to 0.
[6] 0 PBLK LVL PBLK level control.
0 = blank to 0.
1 =blank to clamp level.
[7] 0 DCBYP DC restore circuit control.
0 = enable dc restore circuit during PBLK.
1 = bypass dc restore circuit during PBLK.
[9:8] 0 CDSMODE CDS operation.
0 =normal (inverting) CDS mode.
1 = sample/hold amplifier (SHA) mode.
2 = positive (noninverting) CDS mode.
3 = invalid. Do not use.
[16:10] 0 TESTMODE Test operation only. Set to 0.
[27:17] Unused Set unused bits to 0.
01 [1:0] 0 SCK TESTMODE Test operation only. Set to 0.
[2] 0 GRAYENCODE Gray coding ADC outputs.
0 = disable.
1 = enable.
[3] 0 TESTMODE Test operation only. Set to 0.
[4] 1 TESTMODE Test operation only. Set to 0.
[27:5] Unused Set unused bits to 0.
02 [0] 0 TESTMODE Test operation only. Set to 0.
[27:1] Unused Set unused bits to 0.
03 [23:0] FFFFFF TESTMODE Test operation only. Set to FFFFFF.
[27:24] Unused Set unused bits to 0.
04 [1:0] 1 VD CDSGAIN CDS gain setting.
0=-3dB.
1 =0 dB (default).
2=+3dB.
3 =+6dB.
[27:2] Unused Set unused bits to 0.
05 [9:0] F VD VGAGAIN VGA gain. 6 dB to 42 dB in 0.035 dB per step.
[27:10] Unused Set unused bits to 0.
06 [9:0] 1EC VD CLAMPLEVEL Optical black clamp level; 0 LSB to 1023 LSB (1 LSB per step).
[27:10] Unused Set unused bits to 0.
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Data Bit Default Update
Address Content Value Type Name Description
07 [27:0] 0 TESTMODE Test operation only. Set to 0.
08 [27:0] 0 TESTMODE Test operation only. Set to 0.
09 [27:0] 0 TESTMODE Test operation only. Set to 0.
0A [27:0] 0 TESTMODE Test operation only. Set to 0.
0B [27:0] 0 TESTMODE Test operation only. Set to 0.
0C [27:0] 0 TESTMODE Test operation only. Set to 0.
0D [0] 0 VD CLIDIVIDE CLI divide.
1 = divide CLI input frequency by 2.
[3:1] 0 TESTMODE Test operation only. Set to 0.
[27:4] Unused Set unused bits to 0.
0E [27:0] Unused Set unused register to 0, if accessed.
OF [27:0] Unused Set unused register to 0, if accessed.
R2B.ZDDL X4
Data Bit Default Update
Address Content Value Type Name Description
10 [0] 0 SCK SW_RST Software reset. Bit self-clears to 0 when a reset occurs.
1 =reset Address 0x00 to Address OXFF to default values.
[27:1] Unused Set unused bits to 0.
11 [0] 0 VD OUT_CONTROL Output control.
0 = make all outputs dc inactive.
1 = enable outputs at next VD edge.
[27:1] Unused Set unused bits to 0.
12 [1:0] 0 TESTMODE Test operation only. Set to 0.
[27:2] Unused Set unused bits to 0.
13 [0] 0 TESTMODE Test operation only. Set to 0.
[27:1] Unused Set unused bits to 0.
14 [0] 0 SCK TGCORE_RST Timing core reset bar.
0 =hold in reset.
1 = resume operation.
[27:1] Unused Set unused bits to 0.
15 [0] 0 SCK CLI_BIAS Enable bias for CLI input (see Figure 9).
0 = disable bias (CLI input is dc-coupled).
1 = enable bias (CLI input is ac-coupled).
[27:1] Unused Set unused bits to 0.
16 [0] 0 TESTMODE Test operation only. Set to 0.
[27:1] Unused Set unused bits to 0.
17 [12:0] 0 SCK UPDATE Serial interface update line. Sets the line (HD) within the field toupdate
the VD-updated registers. Disabled when PREVENTUP = 1.
[13] 0 PREVENTUP Prevents normal update of VD-updated registers.
0 = normal update at VD.
1 = prevent update of VD-updated registers.
[27:14] Unused Set unused bits to 0.
18 [27:0] TESTMODE Test operation only. Set to 0.
19 [27:0] TESTMODE Test operation only. Set to 0.
1A to IF [27:0] Unused Set unused registers to 0.
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Data Bit Default Update
Address Content Value Type Name Description
20 [0] 0 TESTMODE Test operation only. Set to 0.
[27:1] Unused Set unused bits to 0.
21 [0] 0 SCK VDHDPOL VD/HD active polarity.
0 = active low.
1 = active high.
[2:1] 0 TESTMODE Test operation only. Set to 0.
[27:3] Unused Set unused bits to 0.
22 [27:0] 0 TESTMODE Test operation only. Set to 0.
®27100 3> bO—JL - LY RA
Data Bit Default Update
Address Content Value Type Name Description
23 [0] 0 SCK TESTMODE Test operation only. Set to 0.
[1] 0 TESTMODE Test operation only. Set to 0.
[2] 0 I0_NVR IOVDD voltage range for VD, HD, SCK, SDATA, and SL.'
0=18V.
1=33V.
[3] 0 DATA NVR DRVDD voltage range.
[4] 0 TESTMODE Test operation only. Set to 0.
[7:5] 1 HCLKMODE | Selects HCLK output configuration (see Table 8).
[27:8] Unused Set unused bits to 0.
24 [27:0] 0 TESTMODE Test operation only. Set to 0.
25 [27:0] 0 TESTMODE Test operation only. Set to 0.
26 [27:0] 0 TESTMODE Test operation only. Set to 0.
27 [27:0] 0 TESTMODE Test operation only. Set to 0.

PASMAEIVICSHIELTWA TS, AZ—FT7 v 7HHIC 18V LV EWANRH > THRIEDH Y FHAN, 1.8V LV EWEREME 5 542X, 711k

FRCZDOLVURAZIZ I ZRETHHLERDY £,

x®28.E—R-avbhkO—L-LPRA

Data Bit Default Update
Address Content Value Type Name Description
28 [4:0] 0 VD HPATNUM Total number of H-pattern groups.
[27:5] Unused Set unused bits to 0.
29 [27:0] Unused Set unused register to 0, if accessed.
2A [2:0] 0 VD FIELDNUM Total number of fields (set to 1 for single-field operation).
[27:3] Unused Set unused bits to 0.
2B [4:0] 0 VD FIELD_ SELI1 Selected first field.
[9:5] 0 FIELD_SEL2 Selected second field.
[14:10] 0 FIELD_SEL3 Selected third field.
[19:15] 0 FIELD_ SEL4 Selected fourth field.
[24:20] 0 FIELD SELS Selected fifth field.
[27:25] Unused Set unused bits to 0.
2C [4:0] 0 VD FIELD SEL6 Selected sixth field.
[9:5] 0 FIELD SEL7 Selected seventh field.
[27:10] Unused Set unused bits to 0.
2D [27:0] Unused Set unused register to 0, if accessed.
2E [27:0] Unused Set unused register to 0, if accessed.
2F [27:0] Unused Set unused register to 0, if accessed.
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Data Bit | Default | Update
Address | Content | Value Type Name Description
30 [5:0] 0 SCK H1POSLOC H1 rising edge location.
[7:6] Unused Set unused bits to 0.
[13:8] 20 HINEGLOC H1 falling edge location.
[15:14] 0 TESTMODE Test operation only. Set to 0.
[16] H1POL H1 polarity control.
0 = inverse of Figure 19.
1 = no inversion.
[27:17] Unused Set unused bits to 0.
31 [5:0] 0 SCK H2POSLOC H2 rising edge location.
[7:6] Unused Set unused bits to 0.
[13:8] 20 H2NEGLOC H2 falling edge location.
[15:14] 0 TESTMODE Test operation only. Set to 0.
[16] 1 H2POL H2 polarity control.
0 = inverse of Figure 19.
1 = no inversion.
[27:17] Unused Set unused bits to 0.
32 [5:0] 0 SCK HLPOSLOC HL rising edge location.
[7:6] Unused Set unused bits to 0.
[13:8] 20 HLNEGLOC HL falling edge location.
[15:14] 0 TESTMODE Test operation only. Set to 0.
[16] 1 HLPOL HL polarity control.
0 = inverse of Figure 19.
1 = no inversion.
[27:17] Unused Set unused bits to 0.
33 [5:0] 0 SCK RGPOSLOC RG rising edge location.
[7:6] Unused Set unused bits to 0.
[13:8] 10 RGNEGLOC RG falling edge location.
[15:14] 0 TESTMODE Test operation only. Set to 0.
[16] 1 RGPOL RG polarity control.
0 = inverse of Figure 19.
1 = no inversion.
[27:17] Unused Set unused bits to 0.
34 [0] 0 SCK HIBLKRETIME | Retime HI HBLK to internal clock.'
0 = no retime.
1 = enable retime.
[1] 0 H2BLKRETIME | Retime H2 HBLK to internal clock."
[2] 0 HLBLKRETIME | Retime HL HBLK to internal clock."?
[3] 0 HL HBLK EN Enables HBLK for HL output.
0 = disable.
1 = enable.
[7:4] 0 HCLK WIDTH Enables wide horizontal clocks during HBLK interval.
0 = disable (see Table 12).
[27:8] Unused Set unused bits to 0.
35 [2:0] 1 SCK HI1DRV H1 drive strength.
0 = off.
1 =43 mA.
2=8.6 mA.
3=12.9 mA.
4=172mA.
5=21.5mA.
6=258 mA.
7=30.1 mA.
[3] Unused Set unused bits to 0.
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Data Bit | Default | Update
Address | Content | Value Type Name Description
[6:4] 1 H2DRV H2 drive strength.’
[7] Unused Set unused bits to 0.
[10:8] 1 H3DRV H3 drive strength.’
[11] Unused Set unused bits to 0.
[14:12] 1 H4DRV H4 drive strength.’
[15] Unused Set unused bits to 0.
[18:16] 1 HLDRV HL drive strength.’
[19] Unused Set unused bits to 0.
[22:20] 1 RGDRV RG drive strength.’
[27:23] Unused Set unused bits to 0.
36 [5:0] 0 SCK SHDLOC SHD sampling edge location.
[11:6] 20 SHPLOC SHP sampling edge location.
[17:12] 10 SHPWIDTH SHP width. Controls input dc restore switch active time.
[27:18] Unused Set unused bits to 0.
37 [5:0] 0 SCK DOUTPHASEP DOUT positive edge phase control.
[11:6] 20 DOUTPHASEN DOUT negative edge phase control. Set DOUTPHASEN =
DOUTPHASEP + 0x20.
[12] 0 DCLKMODE 0 =DCLK tracks DOUT phase.
1 = DCLK is CLI post-Schmitt trigger and postdivider when CLIDIVIDE = 1.
[14:13] 2 CLKDATA_SEL | Data output clock selection.
0 =no delay.
1 =~4ns.
2 =~8ns.
=~12 ns.
[15] 0 INV_DCLK 0 = no inversion.
1 = invert DCLK to output.
[27:16] Unused Set unused bits to 0.
38 [27:0] Unused Set unused register to 0 if accessed.
39 [27:0] Unused Set unused register to 0 if accessed.
3A [27:0] Unused Set unused register to 0 if accessed.
3B [27:0] Unused Set unused register to 0 if accessed.
3C [27:0] Unused Set unused register to 0 if accessed.
3D [27:0] Unused Set unused register to 0 if accessed.

VHEREREIT ) A A DA F—T LT,

TREMA T a oV TIE, T RLR 34, By F 0B,
SHREMA TV 3 IZONTIE, T RLZ 35, By M2:01BR,
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Data Bit Default Update
Address Content Value Type Name Description
3E [18:0] 4B020 TESTMODE Test operation only. Set to 4B020.
[27:19] Unused Set unused bits to 0.
3F [27:0] Unused Set unused register to 0, if accessed.
40 [3:0] TESTMODE Test operation only. Set to F, if accessed.
[9:4] 0 TESTMODE Test operation only. Set to 0.
[27:10] Unused Set unused bits to 0.
41 to 4F [27:0] Unused Set unused registers to 0, if accessed.
F31.ovyvAr - LOXREGPIOLYRA
Data Default Update
Address Bits Value Type Name Description
50 [2:0] 0 VD PRIMARY_ ACTION Selects action for primary and secondary counters.
0 = idle (do nothing). Auto-reset on VD.
1 = activate counter. Primary: auto-exposure/read.
2 = RapidShot. Wrap/repeat counter.
3 = ShotTimer. Delay start of count.
4 = test operation only.
5 = test operation only.
6 = test operation only.
7 = force to idle.
[27:3] Unused Set unused bits to 0, if accessed.
51 [3:0] 0 VD PRIMARY MAX Primary counter maximum value.
[7:4] 0 PRIMARY DELAY Number of fields to delay before the next count (exposure) starts.
[8] 0 TESTMODE Test operation only. Set to 0.
[27:9] Unused Set unused bits to 0, if accessed.
52 [1:0] 0 VD GP1_PROTOCOL Selects protocol for general-purpose signal GPOI.
0 =idle.
1 = no counter association.
2 = link to primary.
3 = primary repeat.
[3:2] 0 GP2 PROTOCOL Selects protocol for general-purpose signal GPO2.!
[5:4] 0 GP_LINE MODE Enables general-purpose output signals on every line.
0 = disable.
1 = enable.
[6] 0 GP1_POL GPOL1 low/high start polarity.
[7] 0 GP2 POL GPO?2 low/high start polarity.
[9:8] 0 GP_LUT EN Use result from LUT or else GPO is unaltered.
Bit [8] = GPOL enable.
Bit [9] = GPO2 enable.
[13:10] 0 GP12 LUT Two-input LUT results. For example, {GP12 LUT} «—
[GPO2:GPO1]
{0, 1, 1, 0} = GPO2 XOR GPOL.
{1, 1, 1,0} = GPO2 OR GPOIl.
{0, 1, 1, 1} = GPO2 NAND GPOl.
{1,0,0,0} = GPO2 AND GPOLl.
[27:14] Unused Set unused bits to 0, if accessed.
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Data Default Update
Address Bits Value Type Name Description
53 [1:0] 0 VD GPO_OUTPUT _EN Enable both GPOs.
0 = both disabled.
3 =both enabled.
[3:2] 0 SEL _GPOl Select signal for GPO1 output.
0 =GPO.
1 = CLPOB.
2 =PBLK.
3=DLL SIGNAL GPO.
[5:4] 0 SEL_GPO2 Select signal for GPO2 output.’
[7:6] 0 SEL HS GPOl1 Select which high speed timing signal is used for GPO1 output.
0 = delayed CLI.
1 = delayed ADC output latch clock.
2 = delayed SHD sample clock.
3 = delayed SHP sample clock.
[9:8] 0 SEL _HS GPO2 Select which high speed timing signal is used for GPO2 output.’
[10] 0 HBLK EXT Enable external HBLK signal to be an input to GPO2.
[27:11] Unused Set unused bits to 0 if accessed.
54 [3:0] 0 VD GPT1_TOGI1_FIELD General-Purpose Signal 1, first toggle position, field location.
[12:4] Unused Set unused bits to 0 if accessed.
[25:13] 0 GPT1_TOGI1_LINE General-Purpose Signal 1, first toggle position, line location.
[27:26] Unused Set unused bits to 0 if accessed.
55 [12:0] 0 VD GPT1_TOGI1_PIXEL General-Purpose Signal 1, first toggle position, pixel location.
[16:13] 0 GPT1_TOG2_FIELD General-Purpose Signal 1, second toggle position, field location.
[27:19] Unused Set unused bits to 0 if accessed.
56 [12:0] 0 VD GPT1_TOG2_LINE General-Purpose Signal 1, second toggle position, line location.
[25:13] 0 GPT1_TOG2_PIXEL General-Purpose Signal 1, second toggle position, pixel location.
[27:25] Unused Set unused bits to 0 if accessed.
57 [3:0] 0 VD GPT2_TOG! _FIELD General-Purpose Signal 2, first toggle position, field location.
[12:4] Unused Set unused bits to 0 if accessed.
[25:13] 0 GPT2 TOG1 _LINE General-Purpose Signal 2, first toggle position, line location.
[27:26] Unused Set unused bits to 0 if accessed.
58 [12:0] 0 VD GPT2_TOG1 _PIXEL General-Purpose Signal 2, first toggle position, pixel location.
[16:13] 0 GPT2_TOG2_FIELD General-Purpose Signal 2, second toggle position, field location.
[27:19] Unused Set unused bits to 0 if accessed.
59 [12:0] 0 VD GPT2 _TOG2_LINE General-Purpose Signal 2, second toggle position, line location.
[25:13] 0 GPT2_TOG2_PIXEL General-Purpose Signal 2, second toggle position, pixel location.
[27:25] Unused Set unused bits to 0 if accessed.
5A to 5F [27:0] Unused Set unused registers to 0 if accessed.
'REEA TV 2 OV T, T KL A 52, By MBS,

O

5

\

)

BEMA 7Y 3 AZON T, 7 RV R 53, By MN3212 K,
REMA T > a ATHONTIEH, 7 RV A 53, By MNT:615 M,

w
O

=2 FHFIELOX A
Data Bit | Default | Update
Address | Content | Value Type Name Description
60 [15:0] 1803 SCK AFE _UPDT _SCK Enable SCK update of AFE registers. Each bit corresponds to
one address location.
AFE UPDT SCK[0] = 1; update Address 0x00 on SCK rising edge.
AFE UPDT SCK[1]= 1; update Address 0x01 on SCK rising edge.
AFE UPDT_SCK][15] = 1; update Address 0xOF on SCK rising edge.
[27:16] Unused Set unused bits to 0, if accessed.
61 [15:0] E7FC SCK AFE UPDT VD Enable VD update of AFE registers. Each bit corresponds to
one address location.
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Data Bit

Address | Content

Default
Value

Update
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Name

Description

[27:16]

Unused

AFE UPDT VD[0] = 1; update Address 0x00 on VD rising edge.
AFE UPDT VD[1] = 1; update Address 0x01 on VD rising edge.

AFE UPDT_VDJ[15] = 1; update Address 0xOF on VD rising edge.
Set unused bits to 0, if accessed.

62 [15:0]

[27:16]

F8FD

SCK

MISC_UPDT_SCK

Unused

Enable SCK update of miscellaneous registers. Each bit corresponds to
one address location.

MISC_UPDT_SCK][0] = 1; update Address 0x10 on SCK rising edge.
MISC_UPDT_SCK][1] = 1; update Address 0x11 on SCK rising edge.

MISC UPDT SCK[15] = 1; update Address Ox1F on SCK rising edge.
Set unused bits to 0, if accessed.

63 [15:0]

[27:16]

0702

SCK

MISC_UPDT VD

Unused

Enable VD update of miscellaneous registers. Each bit corresponds to
one address location.

MISC UPDT VDJ[0]= I;update Address 0x10 on VD rising edge.
MISC UPDT VDJ1]=1;update Address Ox11 on VD rising edge.

MISC UPDT VD[15]= 1; update Address Ox1F on VD rising edge.
Set unused bits to 0, if accessed.

64 [15:0]

[27:16]

FFF9

SCK

VDHD _UPDT SCK

Unused

Enable SCK update of VDHD registers. Each bit corresponds to
one address location.

VDHD _UPDT_SCK][0] = 1; update Address 0x20 on SCK rising edge.
VDHD_UPDT SCK[1]= 1; update Address 0x21 on SCK rising edge.

VDHD UPDT SCKJ15]= 1; update Address 0x22 on SCK rising edge.
Set unused bits to 0, if accessed.

65 [15:0]

[27:16]

0006

SCK

VDHD_UPDT VD

Unused

Enable VD update of VDHD registers. Each bit corresponds to
one address location.

VDHD UPDT SCKJ[0] = 1; update Address 0x20 on VD rising edge.
VDHD UPDT SCK[1]= 1; update Address 0x21 on VD rising edge.

VDHD UPDT SCK[15]= 1; update Address 0x22 on VD rising edge.
Set unused bits to 0, if accessed.

66 [15:0]

[27:16]

FFFF

SCK

TGCORE_UPDT_SCK

Unused

Enable SCK update of timing core registers. Each bit corresponds to
one address location.

TGCORE_UPDT SCK][0] = 1; update Address 0x30 on SCK rising edge.
TGCORE_UPDT SCK[1]= 1; update Address 0x31 on SCK rising edge.

TGCORE_UPDT SCK][15] = 1; update Address 0x37 on SCK rising edge.
Set unused bits to 0, if accessed.

67 [15:0]

[27:16]

0000

SCK

TGCORE_UPDT VD

Unused

Enable VD update of timing core registers. Each bit corresponds to
one address location.

TGCORE_UPDT VDI[0] = 1; update Address 0x30 on VD rising edge.
TGCORE_UPDT VDJ[1]= 1; update Address 0x31 on VD rising edge.

TGCORE_UPDT VDJ[15] = 1; update Address 0x37 on VD rising edge.
Set unused bits to 0, if accessed.

68t072 | [27:0]

Unused

Set unused registers to 0, if accessed.

F 33.HPAT Lo X

2 (HPAT

LY ARIFEIZT KL R 0x800 H 5 BA)

Data Bit

Address | Content

Default
Value '

Update
Type

Name

Description

00 [12:0]

[25:13]

Rev. A

X

X

SCP

HBLKTOGO!1

HBLKTOGO2

First HBLK toggle position for odd lines, or RAOHIREPA/RAOH1REPB/
RAOHIREPC.

Second HBLK toggle position for odd lines, or RAIHIREPA/RATHIREPB/
RATHIREPC.

— 50/54 —




AD9979

Data Bit | Default | Update
Address | Content | Value' Type Name Description
[27:26] Unused Set unused bits to 0.
01 [12:0] X SCP HBLKTOGO3 Third HBLK toggle position for odd lines, or RA2HIREPA/RA2H1REPB/
RA2HIREPC.
[25:13] X HBLKTOGO4 Fourth HBLK toggle position for odd lines, or RA3HIREPA/RA3HIREPB/
RA3HIREPC.
[27:26] Unused Set unused bits to 0.
02 [12:0] X SCP HBLKTOGOS5 Fifth HBLK toggle position for odd lines, or RA4HIREPA/RA4HI1REPB/
RA4HIREPC.
[25:13] X HBLKTOGO6 Sixth HBLK toggle position for odd lines, or RASHIREPA/RASHIREPB/
RASHIREPC.
[27:26] Unused Set unused bits to 0.
03 [12:0] X SCP HBLKTOGEI1 First HBLK toggle position for even lines, or RAOH2REPA/RAOH2REPB/
RAOH2REPC.
[25:13] X HBLKTOGE2 Second HBLK toggle position for even lines, or RAIH2REPA/RATH2REPB/
RA1H2REPC.
[27:26] Unused Set unused bits to 0.
04 [12:0] X SCP HBLKTOGE3 Third HBLK toggle position for even lines, or RAZH2REPA/RA2H2REPB/
RA2H2REPC.
[25:13] X HBLKTOGE4 Fourth HBLK toggle position for even lines, or RASH2REPA/RA3H2REPB/
RA3H2REPC.
[27:26] Unused Set unused bits to 0.
05 [12:0] X SCP HBLKTOGES Fifth HBLK toggle position for even lines, or RA4H2REPA/RA4H2REPB/
RA4H2REPC.
[25:13] X HBLKTOGE6 Sixth HBLK toggle position for even lines, or RASH2REPA/RASH2REPB/
RASH2REPC.
[27:26] Unused Set unused bits to 0.
06 [12:0] X SCP HBLKSTARTA HBLK Repeat Area Start Position A. Used during HBLK Mode 2.
[25:13] X HBLKSTARTB HBLK Repeat Area Start Position B. Used during HBLK Mode 2.
[27:26] Unused Set unused bits to 0.
07 [12:0] X SCP HBLKSTARTC HBLK Repeat Area Start Position C. Used during HBLK Mode 2.
[27:13] Unused Set unused bits to 0.
08 [2:0] X SCP HBLKALT_PATI HBLK Pattern 1 order. Used during pixel mixing mode.
[5:3] X HBLKALT_PAT2 HBLK Pattern 2 order. Used during pixel mixing mode.
[8:6] X HBLKALT_PAT3 HBLK Pattern 3 order. Used during pixel mixing mode.
[11:9] X HBLKALT_PAT4 HBLK Pattern 4 order. Used during pixel mixing mode.
[14:12] X HBLKALT_PATS HBLK Pattern 5 order. Used during pixel mixing mode.
[17:15] X HBLKALT_PAT6 HBLK Pattern 6 order. Used during pixel mixing mode.
[19:18] X HBLKMODE HBLK mode selection.
0 =normal HBLK.
1 = pixel mixing mode.
2 = special pixel mixing mode.
3 =not used.
[20] X TESTMODE Test operation only. Set to 0.
[27:21] Unused Set unused bits to 0.
09 [12:0] X SCP HBLKLEN HBLK length in HBLK alteration modes.
[20:13] X HBLKREP Number of HBLK repetitions in HBLK alternation modes.
[21] X HBLKMASK H1 Masking polarity for HI/H3 during HBLK.
[22] X HBLKMASK H2 Masking polarity for H2/H4 during HBLK.
[27:23] Unused Set unused bits to 0.
0A [12:0] X SCP HBLKSTART HBLK start position used in pixel mixing modes.
[25:13] X HBLKEND HBLK end position used in pixel mixing modes.
[27:26] Unused Set unused bits to 0.
0B [27:0] X TESTMODE Test operation only. Set to 0.
0C [12:0] X SCp CLPOB0_TOG1 CLPOBO Toggle Position 1.
[25:13] X CLPOB0_TOG2 CLPOBO Toggle Position 2.
[27:26] Unused Set unused bits to 0.
0D [12:0] X SCp CLPOB1_TOG1 CLPOBI1 Toggle Position 1.
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Data Bit | Default | Update

Address | Content | Value' Type Name Description
[25:13] X CLPOB1_TOG2 CLPOBI Toggle Position 2.
[27:26] Unused Set unused bits to 0.

OE [12:0] X SCP PBLKO TOGI1 PBLKO Toggle Position 1.
[25:13] X PBLKO TOG2 PBLKO Toggle Position 2.
[27:26] Unused Set unused bits to 0.

OF [12:0] X SCP PBLK1 TOGlI PBLK1 Toggle Position 1.
[25:13] X PBLK1 TOG2 PBLKI1 Toggle Position 2.
[27:26] Unused Set unused bits to 0.

!X =Don’t care.

R3MITA—ILEF - LIXA
Data Bit | Default | Update

Address Content | Value' Type Name Description

00 [12:0] X VD SCPO Sequence Change Position 0.
[25:13] X SCP1 Sequence Change Position 1.
[27:26] Unused Set unused bits to 0.

01 [12:0] X VD SCP2 Sequence Change Position 2.
[25:13] X SCP3 Sequence Change Position 3.
[27:26] Unused Set unused bits to 0.

02 [12:0] X VD SCP4 Sequence Change Position 4.
[25:13] X SCP5 Sequence Change Position 5.
[27:26] Unused Set unused bits to 0.

03 [12:0] X VD SCP6 Sequence Change Position 6.
[25:13] X SCP7 Sequence Change Position 7.
[27:26] Unused Set unused bits to 0.

04 [12:0] X VD SCP8 Sequence Change Position 8.
[27:13] Unused Set unused bits to 0.

05 [4:0] X VD HPAT_SELO Selected H-pattern for first region in field.
[9:5] X HPAT_SELI Selected H-pattern for second region in field.
[14:10] X HPAT SEL2 Selected H-pattern for third region in field.
[19:15] X HPAT_SEL3 Selected H-pattern for fourth region in field.
[24:20] X HPAT_SEL4 Selected H-pattern for fifth region in field.
[27:25] Unused Set unused bits to 0.

06 [4:0] X VD HPAT_SEL5 Selected H-pattern for sixth region in field.
[9:5] X HPAT_SEL6 Selected H-pattern for seventh region in field.
[14:10] X HPAT_SEL7 Selected H-pattern for eighth region in field.
[19:15] X HPAT SEL8 Selected H-pattern for ninth region in field.
[27:20] Unused Set unused bits to 0.

07 [27:0] Unused Set unused register to 0.

08 [8:0] X VD CLPOB POL CLPOB start polarity settings.
[17:9] X CLPOB_PAT CLPOB pattern selector.

0 =CLPOBO0_TOGx registers are used.
1 =CLPOBI1_TOGx registers are used.

[27:18] Unused Set unused bits to 0.

09 [12:0] X VD CLPOBMASKSTARTI1 CLPOB Mask Region 1 start position.
[25:13] X CLOBMASKENDI1 CLPOB Mask Region 1 end position.
[27:26] Unused Set unused bits to 0.

0A [12:0] X VD CLPOBMASKSTART?2 CLPOB Mask Region 2 start position.
[25:13] X CLOBMASKEND2 CLPOB Mask Region 2 end position.
[27:26] Unused Set unused bits to 0.

0B [12:0] X VD CLPOBMASKSTARTS3 CLPOB Mask Region 3 start position.
[25:13] X CLOBMASKEND3 CLPOB Mask Region 3 end position.
[27:26] Unused Set unused bits to 0.

0C [8:0] X VD PBLK POL PBLK start polarity settings for Sequence 0 to Sequence 8.
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Data Bit | Default | Update
Address Content Value' Type Name Description
[17:9] X PBLK PAT PBLK pattern selector.
0=PBLKO TOGx registers are used.
1 =PBLK1_TOGx registers are used.
[27:18] Unused Set unused bits to 0
0D [12:0] X VD PBLKMASKSTART! PBLK Mask Region 1 start position.
[25:13] X PBLKMASKENDI1 PBLK Mask Region 1 end position.
[27:26] Unused Set unused bits to 0.
0E [12:0] X VD PBLKMASKSTART?2 PBLK Mask Region 2 start position.
[25:13] X PBLKMASKEND2 PBLK Mask Region 2 end position.
[27:26] Unused Set unused bits to 0.
OF [12:0] X VD PBLKMASKSTART3 PBLK Mask Region 3 start position.
[25:13] X PBLKMASKEND3 PBLK Mask Region 3 end position.
[27:26] Unused Set unused bits to 0.

' X = Don’t care.
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