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AK8411

Single Channel Inpu t , 16 Bit  5 MSPS Video ADC

Device Out line 

The AK8411 is a  +3.3 V CMOS, Single Channel 16 Bit  5 MSPS ADC which  in tegra tes 

on-chip Offset  Adjust  DAC, Gain  Adjust  PGA and CDS circu it . 

 

Features 

 CCD I/F  

Number  of Channels  1 channel 

Range   1.98 Vpp (typ.) 

Signa l Input  Range 0~3.3V @ DC Direct  Coupled input  mode a t  AVDD = 3.3 V 

In tegra ted On-chip CDS circu it  

Compat ible with  both  Posit ive and Negat ive signa l pola r it ies  

 ADC 

Maximum Conversion  Rate 5 MSPS  

Resolu t ion    16 Bit  (St ra igh t  Binary Code)  

 Black Level Correct ion  DAC 

Correctable Range  ± 240 mV (typ.) 

Resolu t ion    8 Bit  

 Gain  Adjust  

Adjustable Range  0 dB ~ +13.9 dB (typ.) (1.0× ~ 4.9×) 

Resolu t ion    6 Bit   

 Tota l Per formance ( Input  ~ Video ADC ) 

Output  Noise  5 LSBs rms (typ.) @ PGA Gain  = 0 dB set t ing 

 Data  Output  

2 bit  wide × 8 cycles 

 Power  Supplies 

Analog par t : +3.3V ±5 % / Digita l Output  par t : +3.3V ±0.3V 

 CPU I/F  

3-Wire Ser ia l In ter face (Write Only) 

Clock, Data  a re commonly shared with  A/D Data  Output  pins 

 Power  Dissipa t ion  

71 mW (typ.) with  DC Direct  Coupled input  mode a t  AVDD= 3.3V 

 Opera t ing Tempera ture Range     0 °C ~ +70 °C 

 Package  16 P in  TSSOP 

Pin  pitch : 0.65 mm, (P in  edge to edge: 6.4) × 5 mm, Mold size: 4.4 mm × 5 mm 
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Circu it  Block Descr ipt ion  
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Fig. 1 Block Diagram 

 Sensor Interface Part 

Circuit  to sample & hold input  signa l which  is fed on  CISIN pin . Signal input  range is 1.98V 

(typ.). There are two input  modes, DC Direct  Coupled Mode and CDS Mode. In  DC Direct  

Coupled Mode, Posit ive polar ity signal is handled. In  CDS Mode, Negat ive polar ity signal is 

handled. Signal Reference Voltage should be input  on  VCLP pin  in  DC Direct  Coupled mode. 

In  CDS mode, Voltage level to clamp signal is in terna lly genera ted and it  is output  on  VCLP 

pin . 

 Black Level Correction Circuit 

Circuit  to add an  Offset  voltage to the sampled signa l level. Voltage range of DAC which  

genera tes Offset  is ±240 mV (typ.) and it s resolu t ion  is 8 Bit . 

 PGA Part 

Circuit  to adjust  signa l amplitude, pr ior  to AD conversion . Adjustable ga in  range is from 0dB 

to 13.9dB ( typ. ) (1.0× ~ 4.9×) and it s resolu t ion  is 6 Bit .  

 ADC Part 

AD conversion  circu it  to conver t  in to Digita l da ta  an  Analog signal a fter  both  Black level 

cor rect ion  and Gain  adjustment  a re made. It s resolu t ion  is 16 Bit  with  it s maximum 

conversion  ra te of 5MSPS. Data  output  is in  a  st ra ight  Binary code. 0000h is output  a t  Black 

level input  ( 0Vpp input  ) and FFFFh is output  a t  White level input  ( maximum input  ). 

 Output Control Part 

A 16 Bit -wide ADC output  da ta  is re-ar ranged in to 2 Bit  ×8 cycle st ream a t  th is par t . In  

Single Edge Mode opera t ion , Data  is output  a t  the r ising edge of MCLK. In  Double Edge 

Mode opera t ion , it  is ou tput  a t  both  r ising and fa lling edges of MCLK. 

 Reference Voltage Generator 

Circuit  to genera te in terna l reference voltages. Clamp Reference Voltage VCLP, in terna l 
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common voltage VCOM and ADC reference voltages VRP and VRN are genera ted. Each 

reference voltage is output  on  respect ive device pins. For  voltage stabiliza t ion , capacitors 

should be connected between respect ive pins and AVSS.  

 Serial Interface Part 

A 3-Wire In ter face circu it  to access set t ing-registers. SDCLK (clock) and SDATA (data) pins 

a re shared with  D0 and D1 pins of ADC Data  Output . When SDENB pin  is a t  low, D0 and 

D1pins funct ion  as SDCLK and SDATA input  pins. In  order  to avoid both  SDCLK and 

SDATA pins to become floa t ing condit ion , proper  pull-down resistors should be connected 

between  D0 / SDCLK pin , D1 / SDATA pin  and AVSS respect ively. 

Pin  Funct ions 

No. Name IO Descr ipt ion  

1 TSMP I Sampling Timing 

2 MCLK I Main  Clock 

Single edge mode : 8 × Sampling frequency 

Double edge mode : 4 × Sampling frequency 

3 RESETB I Reset  pin  : Act ive Low, on  chip pull-up resister  : 100kΩ (typ.) 

4 D1/SDATA O 

I 

SDENB=High  ; A/D Data  output  : Upper  Bit  

SDENB=Low   ; Ser ia l In ter face Data  input  

5 DRVDD PWR A/D Output  buffer  power  supply 

6 DRVSS PWR A/D Output  buffer  ground 

7 D0/SDCLK O 

I 

SDENB=High  ; A/D Data  output  : Lower  Bit  

SDENB=Low   ; Ser ia l In ter face Clock input  

8 SDENB I Ser ia l In ter face Enable  

9 VCOM O Interna l Reference Voltage 

10 VRN O ADC Negat ive Reference Voltage 

11 VRP O ADC Posit ive Reference Voltage 

12 VCLP I 

O 

Sensor  Reference Level input  a t  DC Direct  Coupled mode 

Clamp Level output  a t  CDS mode 

13 CISIN I Sensor  Signal input  

14 AVSS PWR Analog ground 

15 AVDD PWR Analog power  supply 

16 TESTO O Test  Output  pin . Should be left  open 

I: Input  , O: Output  , PWR: Power  Supply 

Pin  Alloca t ion  
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F ig. 2 P in  Alloca t ion  
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Funct iona l Descr ipt ion  

 Main Clock (MCLK) 

The AK8411 has two clock modes, Single Edge Mode and Double Edge Mode. A required 

clock frequency differs in  each  mode. In  the Single Edge mode, the required MCLK frequency 

is 8 t imes of the P ixel clock ra te and in  the Double Edge mode, it  is 4 t imes of the P ixel clock 

ra te. When to change MCLK frequency, a  t ime required from frequency change to va lid da ta  

output  is 10 ms maximum.  

 

 Sampling Timing Pulse (TSMP) 

TSMP is a  pixel-per iod-equiva lent  input  pulse to decide sampling t iming of input  signa l. As 

MCLK and TSMP are a lso used to genera te in terna l common voltage, it  t akes 10 ms 

maximum to output  va lid da ta  upon stabiliza t ion  of in terna l common voltage a fter  re-sta r t  of 

MCLK and TSMP when MCLK or  TSMP is stopped longer  than  2000 ns. When the stopped 

t ime of MCLK or  TSMP is equal to or  shor ter  than  2000 ns, a  va lid da ta  is output  r ight  a fter  

the recovery of MCLK or  TSMP applica t ion . 

 

 Clamp Circuit 

Circuit  to pull-in  the feed-through level of CCD signal to VCLP voltage so tha t  CCD signal to 

be input  is set  with in  the input  range of Sample & Hold circu it . This circu it  is enabled a t  

CDS mode opera t ion .  

 

 Sampling Pulses SHD, SHR (internal pulses) 

SHD is an  in terna l pulse to sample da ta  level of CIS signal. CIS signal is sampled a t  the 

fa lling edge of SHD. There a re two types of sampling modes. One is MCLK Synchronous 

Sampling Mode where SHD is in terna lly genera ted from MCLK and TSMP, and the other  is 

TSMP Sampling Mode where TSMP is direct ly used as SHD as is. SHR is a  pulse to sample 

feed-through level of CIS signal in  CDS mode opera t ion . CIS signal is sampled a t  the fa lling 

edge of SHR. SHR is a lso used to cont rol clamp switch . Clamp switch  is ON (Close) a t  SHR = 

High and Clamp switch  is OFF (Open) a t  SHR = Low.  
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 Input Circuit 

DC Direct Coupled Mode  

A mode to capture a  difference between the sampled signal level a t  the Sample & Hold 

circu it  and the reference level to be input  on  VCLP. It  is effect ive when the P ixel signa l level 

is ou tput  a t  h igher  than  the reference level.  

 
 

Sample & 
Hold 

SHD

CIS 

CISIN 

VCLP 

H: Sample

L: Hold 

0.1uF

Offset
DAC 

Timing 
Cont r ol 

MCLK 

TSMP 

 

Fig. 3  in  DC Direct  Coupled Mode  

CDS Mode 

A mode to sample feed-through level of CIS signal (CCD type) and da ta  level, and it s 

difference is captured. In  th is scheme, thermal noise over lapped with  CIS signa l and sh ift  of 

Clamp level is cancelled out . It  is effect ive when the pixel signa l level is output  a t  lower  than  

the reference level.  
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Fig. 4  in  CDS Mode 
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 D0, D1 A/D Data output 

A/D data  is output  in  2 Bit  wide x 8 cycles. In  Single Edge Mode opera t ion , A/D data  D0 & 

D1 are output  in  sync with  the r ising edges of MCLK. In  Double Edge Mode opera t ion , D0 & 

D1 are output  in  sync with  both r ising and fa lling edges of MCLK. 
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Fig. 5 Sampling Timing and ADC Outpu t   

( in  Single Edge, MCLK Sync Sampling Mode ) 

In  Single Edge Mode opera t ion , it  is required tha t  1 ~ 3 r ising edges of MCLK occur  dur ing 

the TSMP High dura t ion  t ime. When MCLK r ises twice or  more dur ing the TSMP High 

dura t ion  t ime, the last  MCLK r ising edge becomes effect ive. When r ising edges of MCLK 

dur ing TSMP High dura t ion  t ime occur  4 t imes and more, cor rect  opera t ion  is not  made. 

When the Data  Level Sampling Mode is MCLK Sync sampling, SHD fa lls a t  the next  MCLK 

r ise a fter  the last  MCLK r ise which  detected TSMP = High condit ion . High dura t ion  t ime of 

SHD can  be set  by register . When the clock mode is in  Single Edge Mode, it  can  be set  from 

one to four  MCLK per iods in  a  single per iod unit . When the clock mode is in  Double Edge 

Mode, it  can  be set  from a  ha lf to 2 MCLK per iods in  a  ha lf per iod unit .  

In  Single Edge Mode opera t ion , pulse width  of SHR is equal to a  single MCLK per iod. Fa lling 

edge posit ion  of SHR is pre-set table in  MCLK-per iod resolu t ion  in  the range from 2 clock 

MCLK delay to 5 clock MCLK delay , count ing from the next  MCLK r ising edge a fter  the 
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r ising edge of MCLK where the last  TSMP = High  condit ion  is detected.    
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Fig. 6 Sampling Timing and ADC Outpu t  

( in  Single Edge, TSMP Sampling Mode ) 

 

When the da ta  level sampling pulse mode is TSMP sampling, TSMP pulse is direct ly used as 

in terna l SHD as is. SHD Pulse Width  Set t ing Register  becomes inva lid in  TSMP sampling 

mode.  
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Fig. 7 Sampling Timing and ADC Outpu t  

( in  Double Edge, MCLK Sync Sampling Mode ) 

 

In  Double Edge Mode opera t ion , it  is required tha t  a  single r ising edge of MCLK occurs 

dur ing TSMP High dura t ion . When r ising edge of MCLK dur ing TSMP High dura t ion  occurs 

twice and more, proper  opera t ion  is not  made.  

 

SHR pulse width  in  Double Edge Mode is equal to a  ha lf of MCLK per iod. Fa lling edge 

posit ion  of SHR is pre-set table in  1/2 MCLK-per iod resolu t ion  in  the range from a  single 

MCLK clock delay to 2.5 clock delay, count ing from the next  MCLK r ising edge a fter  the 

r ising edge of MCLK where TSMP = High  condit ion  is detected.   

 



ASAHI KASEI                                                                                [AK8411] 

MS0457-E-00                                                                                   2006/05 

9 

 

MCLK 

TSMP 

SHR 
(In terna l) 

R0B3~B2= 
00b 

01b 

10b 

11b 

Data  Level Sampling 

Feed th rough Level Sampling

D15 

D14 

D13 D11 D9 D7 D5 D3 D1

D12 D10 D8 D6 D4 D2 D0

D15 D13 D11 D9 D7 D5 D3 D1 

D14 D12 D10 D8 D6 D4 D2 D0 

D5 D3 D1 

D4 D2 D0 

D15 

D14 

D13 

D12 

D1 

D0 

CISIN 

SHD 
(In terna l) 

 

Fig. 8 Sampling Timing and ADC Outpu t  

( in  Double Edge, TSMP Sampling Mode ) 

 Power-On-Reset 

 

AVDD 

RESETB 

AK8411 

100kΩ 

0.33µF 

 

AVDD 

RESETB

3.135V 

AVDD r ising t ime
max. 10ms 

Register  can  be wr it ten 

after  100ms la ter  

max. 100ms 

 

Fig. 9 Power -On-Reset  

At the power-on , Power-On-Reset  must  be executed by using RESETB pin . When a  0.33 uF 

externa l capacitor  on  RESETB pin  is used, the r ise t ime of AVDD must  be shor ter  than  10 

ms in  order  to assure proper  Power-On-Reset  opera t ion . Maximum t ime from AVDD 

power-on  to the release from Power-On-Reset  is 100 ms. Registers should be wr it ten  a fter  

wait ing for  longer  than  100 ms after  AVDD power-on .  

As elect r ic charge is reta ined in  the externa l capacitor  even  after  AVDD is made to 0V, 

voltage on  RESETB pin  does not  go to 0V immedia tely. If AVDD is powered-up aga in  before 

RESETB pin  returns to 0V, a  proper  Power-On-Reset  opera t ion  is not  made. In  order  to 

assure proper  Power-On-Reset  opera t ion  when to power-up AVDD again , it  is required tha t  

AVDD t ime to be kept  a t  0V is longer  than  300 ms. If the 300 ms AVDD t ime to be kept  a t  0V, 

is not  obta inable, the device must  be reset  by applying a  low pulse externa lly on  RESETB 

pin .  
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Absolu te Maximum Rat ings 

Voltages a re referenced to cor responding ground level. AVSS = DVSS = 0V  

Item Symbol Min . Max. Unit  Note 

Power  supplies 

Analog power  supply 

Output  Buffer  power  supply 

 

AVDD 

DRVDD 

 

−0.3 

−0.3 

 

4.5 

4.5 

 

V 

V 

 

Digita l Input  Voltage VTD −0.3 AVDD+0.3 V  

Analog Input  Voltage VTA −0.3 AVDD+0.3 V  

Storage tempera ture Tstg −65 150 °C  

Opera t ion  under  a  condit ion  exceeding above limits may cause permanent  damage to the 

device. Normal opera t ion  is not  guaranteed under  the above ext reme condit ions.  

Recommended Opera t ing Condit ions 

Voltages a re referenced to cor responding ground level. AVSS=DRVSS= 0V 

Item Symbol Min. Typ. Max. Unit  Note 

Power  supplies 

Analog power  supply 

Output  buffer  power  supply 

 

AVDD 

DRVDD

 

3.135 

3.0 

 

3.3 

3.3 

 

3.465 

3.6 

 

V 

V 

 

Opera t ing tempera ture Ta  0  70 °C  

 

Elect r ica l Character ist ics 

 DC Characteristics 

(AVDD=3.135~3.465V, DRVDD=3.0~3.6V, Ta=0∼70°C, unless otherwise specified) 

Item Symbol P in  Min . Typ. Max. Unit  Note 

H level input  voltage VIH Note 1, 

2, 4 

0.7× 

AVDD 

  V  

L level input  voltage VIL Note 1, 

2, 4 

  0.3× 

AVDD

V  

H level output  voltage VOH Note 3 0.7× 

DRVDD

  V IOH= −2mA

L level output  voltage VOL Note 3   0.3× 

DRVDD

V IOL=2mA 

Input  leakage current  1 IL1 Note 1 −10  10 µA  

Input  leakage current  2 IL2 Note 2 −69.3  10 µA apply 0V ~ 

AVDD 

High-Z leakage cur rent  ILZ Note 4 −10  10 µA  

Pull-up resistor  RPU Note 2 50 100 150 kΩ  

(Note 1) TSMP, MCLK, SDENB 

(Note 2) RESETB 

(Note 3) D0, D1 (a t  SDENB=High) 

(Note 4) SDATA, SDCLK (a t  SDENB=Low) 
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 Analog Characteristics 

(AVDD=3.3V, DRVDD=3.3V, MCLK=40MHz, Single Edge Mode, Ta=25°C, 

 un less otherwise specified) 

Item Min. Typ. Max. Unit  Note 

Reference Voltage 

VCOM voltage 

VRP voltage 

VRN voltage 

1.4 

1.9 

0.9 

1.5 

2.0 

1.0 

1.6 

2.1 

1.1 

V 

V 

V 

 

Analog Input  

Maximum signal input  level  1.98  Vp-p  

–0.7 0 0.7 dB At  DC mode (Note 1) Absolu te ga in  

–1.45 –0.45 0.55 dB At  CDS mode (Note 1) 

Sampling ra te 1  5 MSPS  

Input  reference level 0 1.1 1.5 V At  DC mode 

VCLP Input  resistance 10 60  kΩ At  DC mode 

Signal input  range 0  AVDD V At  DC mode (Note 2) 

Clamp level (VCLP voltage ) 1.95 2.05 2.15 V At  CDS mode 

Clamp resister   7 10 kΩ At  CDS mode 

Black level cor rect ion  DAC 

Resolu t ion   8  bit  (Note 3) 

Correctable range ±215 ±240 ±265 mV (Note 4) 

In terna l offset  voltage –50  50 mV (Note 5) 

PGA (Programmable Gain  Amp.) circu it  

Resolu t ion    6  bit   

 0  dB  Minimum gain  

Maximum gain  12.9 13.9 14.9 dB (Note 6) 

Video ADC 

Resolu t ion   16  bit   

Different ia l Non-linear ity –16  +16 LSB  

In tegra l Non-linear ity  ±32  LSB  

Noise 

 5  LSBrms PGA min. Output  noise 

 15  LSBrms PGA max. 

Power  Consumpt ion  

 21.5 31.5 mA At  DC mode (Note 7) 

 24.5 34.5 mA At  CDS mode (Note 7) 

Analog par t   

power  dissipa t ions 

  0.1 mA At  Power  down (Note 8) 

Digita l output  dr iver  power  

dissipa t ion  

 3 10 mA (Note 9) 

(Note 1) 0dB is defined a t  the ga in  where ADC output  reaches it s fu ll-sca le when 1.98Vpp 

signa l is input  with  PGA set t ing a t  00h.  

(Note 2) CISIN input  signa l must  be in  th is range which  is referenced to AVSS. 

(Note 3) Monotonicity guaranteed.  

(Note 4) ±50 mV of the tota l cor rectable range is used for  in terna l offset  adjustment . 

(Note 5) It  defines tha t  a  boundary poin t  of ADC output  codes between 0000h and 0001h 

exist s with in  ±50mV range of the offset  adjustment  DAC set t ing when 1.1V is fed on  

CISIN & VCLP pins in  DC Direct  Coupled mode, and when PGA gain  is set  to 0dB. 
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(Note 6) Rela t ive va lue to the ga in  a t  PGA set t ing is 00h . 

(Note 7) A fu ll-sca le minus 2 dB, 1 MHz sine-wave signal is input . 

(Note 8) A clock supply to MCLK is stopped. 

(Note 9) At  the capacit ive load is 20pF. 

 

 Switching Characteristics  

(AVDD=3.135~3.465V, DRVDD=3.0~3.6V, Ta=0∼70°C, unless otherwise specified) 

#. Item Pin  Min. Typ. max

. 

Unit  Condit ions 

25  125 ns Single edge 1 MCLK cycle t ime (T) MCLK 

50  250 ns Double edge 

10   ns Single edge 2 MCLK ‘H’ , ’L’ width  MCLK 

25   ns Double edge 

3 TSMP set -up t ime 

(referenced to MCLK↑) 

TSMP 5   ns (Note 1) 

4 TSMP hold t ime 

(referenced from MCLK↑) 

TSMP 5   ns (Note 1) 

5 Aper ture delay 

(referenced from MCLK↑) 

CISIN  2  ns Data  level 

6 Aper ture delay 

(referenced from MCLK↑) 

CISIN  2  ns Reference level 

 8T   Single edge 7 TSMP per iod 

(MCLK per iod-unit  ) 

TSMP 

 4T   Double edge 

2  25 ns Single edge  

At  load:20pF, 

(Note 2) 

Data  output  delay 

(referenced from MCLK↑) 

D0, D1 

2  20 ns Single edge  

At  load:20pF, 

(Note 3) 

2  25 ns Double edge  

At  load :20pF, 

(Note 2) 

8 

Data  output  delay 

(referenced from MCLK↑↓) 

D0, D1 

2  20 ns Double edge  

At  load :20pF, 

(Note 3) 

9 Pipeline delay D0, D1  4   TSMP 

per iod-unit  

10 Reset  pulse width  RESETB 50   ns  

(Note 1) Number  of MCLK r ising edges dur ing TSMP = H dura t ion  is a llowed to be 1 to 3 

t imes in  Single Edge Mode opera t ion , and only a  single edge is a llowed in  Double 

Edge mode opera t ion . 

(Note 2) when output  buffer  dr ivability is set  a t  normal set t ing 

(Note 3) when output  buffer  dr ivability is set  a t  2× set t ing 
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Fig. 10 Sampling Timing (in  DC Direct  Coupled, Single Edge Mode) 
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Fig. 11 Sampling Timing (in  CDS, Single Edge Mode) 
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Fig. 12 Sampling Timing (in  DC Direct  Coupled, Double Edge Mode) 
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Fig. 13 Sampling Timing (in  CDS, Double Edge Mode) 
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Fig. 14 Da ta  Outpu t  Timing (Single Edge Mode) 
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Fig. 15 Da ta  Outpu t  Timing ( Double Edge Mode ) 

 
 RESETB 
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Fig. 16 Reset  Pu lse Width  
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Fig. 17 P ipeline Delay (in  Single Edge Mode) 
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Fig. 18 P ipeline Delay (in  Double Edge Mode) 

 

Data  a re output  in  the same Pipeline Delay t ime both  in  DC Direct  Coupled Mode and CDS 

Mode which  is referenced to TSMP. 
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Fig. 19 P ipeline Delay (sca led-up diagrams in  Single Edge Mode) 
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Fig. 20 P ipeline Delay (sca led-up diagrams in  Double Edge Mode) 

Data  a re output  in  the same Pipeline Delay t ime both  in  DC Direct  Coupled Mode and CDS 

Mode which  is referenced to TSMP. 
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 Switching Characteristics : Serial Interface 

( AVDD = 3.135 ~3.465V, DRVDD = 3.0 ~3.6V, Ta = 0 ~70°C , unless otherwise specified ) 

# Item Pins Min. Typ. Max. Unit  Condit ions

1 Clock Per iod SDCLK 0.1  10 MHz  

2 Clock Pulse Width  (H dura t ion) SDCLK 40   ns  

3 Clock Pulse Width  ( L dura t ion  ) SDCLK 40   ns  

4 SDENB setup t ime 

(to SDCLK r ising edge↑) 

SDENB 80   ns  

5 SDENB hold t ime 

(from SDCLK r ising edge↑) 

SDENB 80   ns  

6 Data  High-Z delay 

(from SDENB fa lling edge↓) 

D0, D1 0  40 ns  

7 Data  Enable delay 

(from SDENB r ising edge↑) 

D0, D1 0  40 ns  

8 SDATA setup t ime 

(to SDCLK r ising edge↑) 

SDATA 40   ns  

9 SDATA hold t ime 

( from SDCLK r ising edge↑) 

SDATA 

SDENB 

40   ns  

10 SDCLK,SDENB Rise t ime SDCLK 

SDENB 

  6 ns  

11 SDCLK,SDENB Fall t ime SDCLK 

SDENB 

  6 ns  

12 SDENB High level pulse width  SDENB 40   ns  

 
 

 

SDCLK 

SDATA 

SDENB 

0.7AVDD 

0.7AVDD

8

0.3AVDD

0.3AVDD 

9

0.3AVDD 

3 2

1
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10 11 

0.7AVDD 

10

11

0.7AVDD 

0.3AVDD 

D0 

4 

D1 

7

76 

6 

0.7DRVDD

0.3DRVDD

0.7DRVDD

0.3DRVDD

5 

 

Fig. 21 Ser ia l In ter face Timing 
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Ser ia l In ter face  

Clock Input  pin  SDCLK and Data  Input  pin  SDATA for  Ser ia l In ter face a re shared with  A/D 

Data  Output  pins, D0 and D1 respect ively. When SDENB becomes low, D0 and D1 are put  

in to High-Z condit ions and it  is enabled to input  SDCLK and SDATA. SDATA is captured a t  

the r ising edge of SDCLK. SDATA is 16 Bit  long. Write “zeros“ from the 1st  Bit  to the 5th Bit . 

6th~8th Bit s a re assigned for  Register  Address where the 6th Bit  is MSB and the 8th Bit  is LSB. 

9th~ 16th Bit s a re assigned for  Data  where the 9th Bit  is MSB and the 16th Bit  is LSB.  

16 and more r ising edges of SDCLK are required while SDENB is low, from the t ime to fa ll 

to the t ime to r ise. When it  is less than  16 r ises, registers will not  be wr it ten  proper ly.  

If it  is more than  16 r ises while SDENB is low, from fa lling to r ising, the last  16 edges 

become effect ive. There is a  possibility tha t  an  er roneous da ta  will be wr it ten  in to registers if 

noises occur  on  D0 Output  / SDCLK input  pin  and D1 Output  / SDATA input  pin  when these 

pins a re a t  High-Z condit ions. To avoid th is, resistors should be connected between D0 / 

SDCLK pin , D1 / SDATA pin  and AVSS respect ively to pull-down these pins. 

 

 

00 

SDENB 

D0 

SDCLK 

D1 

SDATA 0 A2 A1 A0 B7 B6 B5 B4 B3 B2 B1 B0 0

High-Z

High-Z

0 0 0 

High-Z 

High-Z 

 

Fig. 22 Regist er  Wr it e Opera t ion  

 

Control Registers 

It  t akes 10 ms maximum from register  contents to be modified t ill va lid da ta  to be output  on  

D0 & D1 pins. When to modify register  contents when R0 B7 is set  to “zero” (Reset  condit ion), 

set  R0 B7 to “one“ (release from Reset ) fir st , then  modify other  registers, including B6 ~B0 

Bits a t  Address Zero. Un-used bit s can  be wr it ten  with  either  “zeros” or  “ones”.  

Address In it . B7 B6 B5 B4 B3 B2 B1 B0 

0 00h Reset  0 Output  

buffer  

dr ivability

Input  

mode 

Reference level 

sampling posit ion  

Clock 

mode 

Power  

down 

1 80h Offset  DAC Data  ( 8bit  ) 

2 00h Un-used PGA Gain  da ta   (6bit ) 

3 00h Un-used SHD 

mode 

SHD width  0 0 Output  

order  

4 00h for  test ing purpose 

5 00h for  test ing purpose 
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 R0 B7 Register reset 

B7 Opera t ion  

0 Reset   ( a t  reset  ) 

1 release from Reset  

When th is bit  is set  to “0“, a ll other  registers a re set  to in it ia l va lues, except  for  th is bit . 

When th is bit  is “0“, wr ite opera t ion  in to a ll other  registers except  for  th is bit  is ignored.  

 R0 B6 Reserved 

write “ 0 “.  

 

 R0 B5 Output Buffer Drivability 

B5 Output  mode 

0 Normal ( a t  reset  ) 

1 2× ( Double ) 

When Output  Buffer  Dr ivability is set  to “2×“, maximum output  cur rent  of the output  buffers 

increases. This select ion  is used when the Data  Output  Delay which  is referenced to Data  

Capture clock becomes too la rge, due to capacit ive loading.  

 R0 B4 Input mode 

B4 Input  mode 

0 DC Direct -Coupled mode ( a t  Reset  ) 

1 CDS mode 

Signal Polar ity which  can  be processed by the AK8411 is determined by the type of Input  

Modes. In  DC Direct -Coupled Mode, it  handles Posit ive polar ity (signa l is output  toward 

h igher  voltage than  reference level) and in  CDS Mode, it  handles Negat ive polar ity (signa l is 

ou tput  toward lower  voltage than  reference level).  

 

 R0 B3~B2 Feed-Through Level Sampling Pulse (SHR) Position 

B3 B2 SHR Posit ion   

a t  Single edge mode 

SHR Posit ion  

a t  Double edge mode 

0 0 2×MCLK delay ( a t  reset  ) from the 

Data  Level Sampling posit ion  

1×MCLK delay ( a t  reset  ) from the 

Data  Level Sampling posit ion  

0 1 3×MCLK delay 1.5×MCLK delay 

1 0 4×MCLK delay 2×MCLK delay 

1 1 5×MCLK delay 2.5×MCLK delay 

This register  is to set  fa ll posit ion  of in terna l pulse SHR, a t  which  feed-through level is 

sampled. Pulse width  of SHR is fixed. SHR is enabled only when the device is in  CDS Mode 

opera t ion . SHR stops while it  is in  DC Direct -Coupled Mode opera t ion . 
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 R0 B1 Clock Mode 

B1 Clock mode 

0 Single edge ( a t  reset  ) 

1 Double edge 

In  Single Edge Mode opera t ion , D0 & D1 data  of ADC are output  in  sync with  r ising edge of 

MCLK. Required MCLK frequency is 8 x P ixel ra te. In  Double Edge Mode opera t ion , da ta  

a re output  in  sync with  both  r ising and fa lling edges of MCLK. Required MCLK frequency is 

4 x P ixel ra te.  

 

 R0 B0 Operation mode select 

B0 Opera t ion  mode 

0 Power  down ( a t  reset  ) 

1 Normal opera t ion  

When th is bit  is set  to ”0“, logic circu it  excluding Ser ia l In ter face stops it s opera t ion  while 

analog par t  is powered-down. Register  contents just  before being put  in to power-down 

opera t ion  a re reta ined even  dur ing Power-Down opera t ion . 

 

 R1 Offset DAC setting 

B7∼B0 Offset  level 

00000000 

: 

01111111 

10000000 

10000001 

: 

11111111 

−240mV

:   

−1.88mV

(a t  r eset  )     0m V

+1.88mV

:   

+238mV

 

mV][256/480240 xOffset(x) ×+−=  (x=0~255)   where x is a  register  set  va lue. 

at  reset  : x=128, Offset (128)=0mV 

 

S/H 
Black 

correction

FFh

00h

80h

offset DAC setting

S/H output levelCIS signal after Black correction

PGA ADC 

max. 

min. 

output code 
 

Fig. 23 Level Changes by Offset  Set t ing  

(in  DC Direct -Coupled Mode opera t ion  = Posit ive pola r ity opera t ion) 
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CDS 
Black 

correction

00h

FFh

80h

offset DAC setting

CDS output levelCIS signal (CCD type ) after Black correction

PGA ADC 

min. 

max. 

Output code 
 

Fig. 24 Level Changes by Offset  Set t ing  

(in  CDS Mode opera t ion  = Nega t ive Pola r ity opera t ion ) 

Offset  DAC Output  is added to the sampled & held signa l level. Both  in  DC Direct -Coupled 

Mode opera t ion  (Posit ive Polar ity) and in  CDS Mode opera t ion  (Negat ive Polar ity), when 

set t ing code to the Offset  DAC is smaller , the ADC Output  code becomes smaller , and when 

it  is la rger , the ADC Output  code becomes la rger . 
 

 R2h PGA Gain setting 

][
)63(16

80

0.2

98.1
times

x
Gain(x)

−+
×=   (x=0~63) where x is a  register  set t ing va lue. 

At  reset , x=0 then  Gain  (0) = 1.0 t ime. 
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Fig. 25 Ga in  cu rves (theoret ica l va lues) 
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 R3 B5 Data Level Sampling Pulse (SHD) Mode Select 

B5 Data  level sampling pulse (SHD) 

0 MCLK synchronous sampling ( a t  reset  ) 

1 TSMP sampling 

 

 R3 B4~B3 Data Level Sampling Pulse Width (SHD) Select 

B4 B3 SHD pulse width  in  

Single edge mode 

SHD pulse width  in  Double 

edge mode 

0 0 1×MCLK per iod (a t  reset ) 0.5×MCLK per iod( a t  reset  ) 

0 1 2×MCLK per iod 1×MCLK per iod 

1 0 3×MCLK per iod 1.5×MCLK per iod 

1 1 4×MCLK per iod 2×MCLK per iod 

Fa lling edge posit ion  of SHD, namely Data  Level Sampling poin t  is fixed. Only the Rising 

edge of SHD changes by register  set t ing. This register  becomes inva lid when the Sampling 

Pulse Mode is a t  TSMP.  

 

 R3 B2-B1 Reserved 

write 00b to these bit s.  

 

 R3 B0 Output Order Select 

B0 Output  order  

0 Normal ( a t  reset  ) 

1 MSB 8bit  / LBS 8bit  split  

 

 
D15 

D14 

D13 D11 D9 D7 D5 D3 D1

D12 D10 D8 D6 D4 D2 D0

D15 D13 D11 D9 D7 D5 D3 D1 

D14 D12 D10 D8 D6 D4 D2 D0 

D5 D3 D1 

D4 D2 D0 

D15 

D14 

D13

D12

D1

D0

 

Fig. 26 Normal 

 
D15 

D7 

D14 D13 D12 D11 D10 D9 D8

D6 D5 D4 D3 D2 D1 D0

D15 D14 D13 D12 D11 D10 D9 D8 

D7 D6 D5 D4 D3 D2 D1 D0 

D10 D9 D8 

D2 D1 D0 

D15 

D7 

D14

D6

D1

D0

 

Fig. 27 MSB 8bit  / LSB 8bit  split  mode 

 

Timing diagrams shown in  th is da ta  sheet  a re a  case of Normal Order  of Output  Data , un less 

otherwise noted.  



ASAHI KASEI                                                                                [AK8411] 

MS0457-E-00                                                                                   2006/05 

23 

Externa l Circu it  Examples 

VCOM

VRN 

VRP 

VCLP 

CISIN 

AVSS 

AVDD 

TESTO

SDENB

D0/SDCLK 

DRVSS

DRVDD

D1/SDATA

RESETB

MCLK

TSMP

Top View

3.3V 3.3V

Reference 

Voltage 

Sensor  

Signal 

C2 

C5
R2 R1

0.1µF

0.1µF 

C1~C4: 0.1µF±10% 

C5:  0.33µF±10% 

R1~R2: min. 10kΩ 

C1 

C3 

C4 

 

Fig. 28 in  DC Direct -Coupled Mode opera t ion   
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3.3V 3.3V
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C1 

C2 

C6 

C3 

C4 

C5
R2 R10.1µF 

0.1µF

C1~C4: 0.1µF±10% 

C5: 0.33µF±10% 

C6: 0.1µF±10% 

R1~R2: min. 10kΩ 
 

Fig. 29 in  CDS Mode opera t ion  
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Package 

 Package Dimensions 

 

5.00±0.08

4
.4±

0
.1

 

0.65 

0.13 M

0.17±0.05
6

.4±
0

.2
 

0
.5±

0
.2

 

0°~10° 

1
.0

0±
0

.0
5

0.10

1
.0

7
+

0
.0

3
−

0
.0

7

0.07+0.03
−0.04

0.22±0.08

1 8

916 

Unit : mm 

 

Fig. 30 Package dimensions 

 Package Markings 

1. AKM logo : AKM 

2. Market ing code : 8411VT 

3. Date code : XXX week code 

  : YY AKM’s factory cont rol code 

 

 

AK M 

8411VT

XXXYY

 

Fig. 31 Package Marking 
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IMPORTANT NOTICE 
 

 These products and their  specifica t ions a re subject  to change without  not ice.  
Before consider ing any use or  applica t ion , consult  the Asahi Kasei Microsystems Co., Ltd. 
(AKM) sa les office or  au thor ized dist r ibutor  concern ing their  cur rent  sta tus. 
 AKM assumes no liability for  infr ingement  of any pa tent , in tellectua l proper ty, or  other  
r ight  in  the applica t ion  or  use of any informat ion  conta ined herein . 
 Any expor t  of these products, or  devices or  systems conta in ing them, may require an  
expor t  license or  other  officia l approval under  the law and regula t ions of the count ry of 
expor t  per ta in ing to customs and ta r iffs, cur rency exchange, or  st ra tegic mater ia ls. 
 AKM products a re neither  in tended nor  au thorized for  use as cr it ica l components in  any 
safety, life suppor t , or  other  hazard rela ted device or  system, and AKM assumes no 
responsibility rela t ing to any such  use, except  with  the express wr it ten  consent  of the 
Representa t ive Director  of AKM. As used here: 
(a )  A hazard rela ted device or  system is one designed or  in tended for  life suppor t  or  

main tenance of sa fety or  for  applica t ions in  medicine, aerospace, nuclear  energy, or  
other  fields, in  which  it s fa ilure to funct ion or  per form may reasonably be expected to 
resu lt  in  loss of life or  in  significant  injury or  damage to person  or  proper ty. 

(b)  A cr it ica l component  is one whose fa ilure to funct ion  or  per form may reasonably be 
expected to resu lt , whether  direct ly or  indirect ly, in  the loss of the safety or  
effect iveness of the device or  system conta in ing it , and which  must  therefore meet  
very h igh  standards of per formance and reliability. 

 It  is the responsibility of the buyer  or  distr ibutor  of an  AKM product  who dist r ibutes, 
disposes of, or  otherwise places the product  with  a  th ird par ty to not ify tha t  par ty in  
advance of the above content  and condit ions, and the buyer  or  dist r ibutor  agrees to 
assume any and a ll responsibility and liability for  and hold AKM harmless from any and 
a ll cla ims ar ising from the use of sa id product  in  the absence of such  not ifica t ion . 

 

 

 


