

	
			
			
			[image: ]	

	
				
			 
				
			
				
	
		
			
	 
	Part Number	Hot Search : 
			

						1H475			SB110			A5800			00BGC			TXV1N			TMP88			T5001			G101M			

			
	
	Product Description

			
	
	Full Text Search




				


		
		
		


			




			
				 	
				To Download 
				PAS6329 Datasheet File

	
				 
				If you can't view the 
				Datasheet, Please click here to try to view without PDF Reader .	
				 



[image: ]


			
				
					





				　



			 



	

	



		



			
				


				


			



		
 
		





		  Datasheet File OCR Text:


		    PAS6329 specification    a ll rights strictly reserved any portion in this paper shall not be  reproduced, copied or transformed to any other forms without  permission.                  1  p ixart ima g in g  inc.    e -mail:  fae_service@pixart.com.tw                                               v1.0,  2011/03/03   PAS6329 cmos vga digital image sensor   general description  the PAS6329 is a highly integrated cmos active-pixel image sensor that has output of 640 x 480 pixels. it  embedded the new finepixel? sensor technology to perform the excellent image quality. PAS6329 outputs 8- b it  yuv/ycrcb 4:2:2 or rgb565/555/444 data through a parallel data bus. it is available in csp-22l package.  the PAS6329 can be programmed to set the exposure time for different luminance condition via i2c tm serial  control bus. by programming the internal register set, it performs on-chip frame rate adjustment, offset correction  dac and programmable gain control.  key specification  resolution  640 (h) x 480 (v)  pixel size  3.15um * 3.15um  array diagonal  1/7? lens  lens chief ray angle  25 degree  color filter  rgb bayer pattern  analog 2.8v typical  i/o 2.8v typical  power  core 1.8v typical  max. input clock  52mhz  max. output clock  26mhz  max. frame rate  30fps  scan mode  progressive  exposure time  ~ frame time to line time sensitivity 1500mv/lux-sec  s/n ratio  41db  dynamic range  60db  features  ?   resolution: 640 x 480 pixels, 1/7? lens  ?   bayer-rgb color filter array  ?   output format (parallel 8-bit):  z   yuv/ycrcb 4:2:2  z   rgb565/555/444  ?   i2c tm  interface  ?   power dissipation: operating typical  25ma @ 2.8v (vga yuv 30fps output,  without loading), power-down typical  10ua @ 2.8v  ?   automatic background compensation  ?   dsp function:  z   aec & agc  z   aw b   z   gamma  z   color matrix  z   sharpness  z   de-noise  z   color saturation  z   defect compensation  z   lens shading compensation  z   decimation  ?   woi & sub-sampling  ?   dummy line & pixel timing  ?   output hsync at vsync  ?   module size : 6.0mm * 6.0mm      package csp-22l     

 pixart imaging inc.  PAS6329                                                    cmos image sensor ic    a ll rights strictly reserved any portion in this paper shall not be  reproduced, copied or transformed to any other forms without  permission.                 2   p ixart ima g in g  inc.    e -mail:  fae_service@pixart.com.tw                                               v1.0,  2011/03/03 1.   pin assignment      pin no.  name  type  description  a1 sysclk in external clock input  a2 pxclk out pixel clock output  a3  pxd1  out  digital pixel data [1]  a4  pxd3  out  digital pixel data [3]  a5 vssd gnd digital ground  b1  vddd  pwr  digital core power, 1.8v  b2  pxd0  out  digital pixel data [0], lsb  b3  pxd2  out  digital pixel data [2]  b4  nc  - -  - -  b5  pxd4  out  digital pixel data [4]  c1  dvdd28  pwr  i/o power, 2.8v typical  c4  pxd6  out  digital pixel data [6]  c5  pxd5  out  digital pixel data [5]  d1  avdd28  pwr  analog power, 2.8v typical  d3  scl  in  i2c clock input  d4  vsync  out  vertical synchronization signal output  d5  pxd7  out  digital pixel data [7], msb  e1 vref ref voltage reference  e2 vssa gnd analog ground  e3  csb  in  power down mode enable, active high  e4 sda i/o i2c data  e5  hsync  out  horizontal synchronization signal output   

 pixart imaging inc.  PAS6329                                                    cmos image sensor ic    a ll rights strictly reserved any portion in this paper shall not be  reproduced, copied or transformed to any other forms without  permission.                 3   p ixart ima g in g  inc.    e -mail:  fae_service@pixart.com.tw                                               v1.0,  2011/03/03 2.   specifications    absolute maximum ratings  operating temperature  -30   ~ 85    stable image temperature  0   ~ 50    ambient storage temperature  -40   ~ 125    v dda  4.5v  v ddd  3.0v  v ddio  4.5v  supply voltage ( with respect to ground )     all input / output voltage ( with respect to ground )  -0.3v to v ddio  + 0.5v  lead-free temperature, surface-mount process  245    esd rating, human body model  2000v      dc electrical characteristics ( ta = 0   ~ 70   )  symbol parameter min. typ. max. unit  type : power  v dda   dc supply voltage ? analog  2.6  2.8  3.0  v  v ddd   dc supply voltage ? digital core    1.8    v  v ddio   dc supply voltage ? i/o  2.6  2.8  3.0  v  i dd   operating current (vga yuv 30fps / 2.8v)    25    ma  i pwdn   power down current (vga yuv 30fps / 2.8v)    10    a  type : in & i/o  v ih  input voltage high  v ddio   * 0.7    v  v il  input voltage low    v ddio   * 0.3  v  type : out & i/o  v oh  output voltage high  v ddio   * 0.9    v  v ol  output voltage low    v ddio   * 0.1  v      ac operating condition  symbol parameter min. typ. max. unit  f sysclk   system clock frequency    24    mhz  t sysclk_dc   system clock duty cycle  45    55  %      sensor characteristics  parameter typ. unit  sensitivity 1500 mv/lux-sec  signal to noise ratio  41  db  dynamic range  60  db     

 pixart imaging inc.  PAS6329                                                    cmos image sensor ic    a ll rights strictly reserved any portion in this paper shall not be  reproduced, copied or transformed to any other forms without  permission.                 4   p ixart ima g in g  inc.    e -mail:  fae_service@pixart.com.tw                                               v1.0,  2011/03/03 3.   i2c tm  bus  PAS6329 supports i2c bus transfer protocol and acts as slave device. the 7-bits unique slave address is  ?1000000? and supports r eceiving / transmitting speed as maximum 400khz.    i2c bus overview  z   only two wires sda ( serial data ) and scl (  serial clock ) carry information between the  devices connected to the i2c bus. normally  both sda and scl lines are open collector  structure and pulled high by external pull-up resistors.  z   only the master can initiates a transfer ( start ), generates clock signals, and terminates a  transfer ( stop ).  z   start and stop condition : a high to low transition of the sda line while scl is high defines a  start condition. a low to high transition of the sda line while scl is high defines a stop  condition. please refer to figure 2.1.  z   valid data : the data on the sda line must be stable during the high period of the scl clock.  within each byte, msb is always  transferred first. read / write  control bit is the lsb of the  first byte. please refer to figure 2.2.  z   both the master and slave can transm it and receive data from the bus.  z   acknowledge : the receiving device should pu ll down the sda line duri ng high period of the  scl clock line when a complete byte was transferred by transmitter. in the case of a master  received data from a slave, the master does not  generate an acknowledgment on the last byte  to indicate the end of a master read cycle.    figure 2.1 start and stop conditions      figure 2.2 valid data 

 pixart imaging inc.  PAS6329                                                    cmos image sensor ic    a ll rights strictly reserved any portion in this paper shall not be  reproduced, copied or transformed to any other forms without  permission.                 5   p ixart ima g in g  inc.    e -mail:  fae_service@pixart.com.tw                                               v1.0,  2011/03/03 data transfer format  master transmits data to salve ( write cycle )  z   s : start.  z   a : acknowledge by salve.  z   p : stop.  z   rw : the lsb of 1 st  byte to decide whether current cycle is read or write cycle. rw = 1 ?  read cycle, rw = 0 ? write cycle.  z   subaddress : the address values of PAS6329 in ternal control registers. ( please refer to  PAS6329 register description )    during write cycle, the master generate s start condition and then places the 1 st  byte data that are  combined slave address ( 7 bits ) with a read / write control bit to sda line. after slave ( PAS6329 )  issues acknowledgment, the master places 2 nd  byte ( sub address ) data on sda line. again follow the  PAS6329 acknowledgment, the master places the 8  bits data on sda line and transmit to PAS6329  control register ( address was assigned by 2 nd  byte ). after PAS6329 issues  acknowledgment, the master  can generate a stop condition to end of this write cy cle. in the condition of multi-byte write, the PAS6329  sub-address is automatically incremen t after each data byte transferred. the data and a cycles is repeat  until last byte write. every control registers value in side PAS6329 can be programming via this way.      slave transmits data to master ( read cycle )  z   the sub-address was taken from previous write cycle.  z   the sub-address is automatically  increment after each byte read.  z   am : acknowledge by master.  z   note there is no acknowledgment fr om master after last byte read.    during read cycle, the master genera tes start condition and then place the 1 st  byte data that are combined  slave address ( 7 bits ) with a read / write control  bit to sda line. after issue acknowledgment, 8 bits  data was also placed on sda line by PAS6329. the 8 bits data was read from PAS6329 internal control  register that address was assigned by previous wr ite cycle. follow the master acknowledgment, the  PAS6329 place the next 8 bits data ( address is incr ement automatically ) on sda line and then transmit  to master serially. the data and am cycles is repeat until the last byte read. after last byte read, am is  no longer generated by master but instead by keep sda line high. the slave ( PAS6329 ) must releases  sda line to master to generate stop condition. 
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 pixart imaging inc.  PAS6329                                                    cmos image sensor ic    a ll rights strictly reserved any portion in this paper shall not be  reproduced, copied or transformed to any other forms without  permission.                 7   p ixart ima g in g  inc.    e -mail:  fae_service@pixart.com.tw                                               v1.0,  2011/03/03 i2c tm  bus timing      i2c tm  bus timing specification  standard mode  parameter symbol  min. max  unit  scl clock frequency.  f scl  10 400 khz  hold time ( repeated ) start condition.    after this period, the first clock pulse is generated.  t hd:sta  4.0  -  s  low period of the scl    clock.  t low  4.7 - s   high period of the scl clock.  t high  0.75 -  s  set-up time for a repeated start condition.  t su;sta  4.7  -  s  data hold time. for i2c-bus device.  t hd;dat  0 3.45 s  data set-up time.  t su;dat  250  -  ns  rise time of both sda and scl signals.  t r  30 n.d.  ns  ( notel ) fall time of both sda and scl signals.  t f  30 n.d.  ns  ( notel ) set-up time for stop condition.  t su;sto  4.0  -  s  bus free time between a stop and start.  t buf  4.7 - s  capacitive load for each bus line.  c b  1 15 pf  noise margin at low level for each connected device.  ( including hysteresis )  v nl   0.1   vdd  - v  noise margin at high level for each connected device.  ( including hysteresis )  v nh   0.2   vdd  - v  note : it depends on the ?high? period time of scl.     

 pixart imaging inc.  PAS6329                                                    cmos image sensor ic    a ll rights strictly reserved any portion in this paper shall not be  reproduced, copied or transformed to any other forms without  permission.                 8   p ixart ima g in g  inc.    e -mail:  fae_service@pixart.com.tw                                               v1.0,  2011/03/03 4.   registers  register table   address  bank  hex dec  register name  bits default value notes  0 0 0 partid[15:8]  [7:0] 0x63 part id  0 1 1 partid[7:0]  [7:0] 0x27 part id  0 2 2 versionid[3:0]  [3:0] 0x00 versionid  0 3 3 subid[3:0]  [3:0] 0x0a subid  0 4 4 r_ae_stage_indoor_sel  [0] 0x0  ae indoor stage select 0:11 , 1:12  0 8 8 r_ne_clamp_by8[7:0]  [7:0] 0x50 ne  upper bound (clamp to r_ne_clamp_by8*8 )  0 9 9 r_isp_testvaluelo[7:0]  [7:0] 0x00  isp test mode low data value  0 a 10 r_isp_testvaluehi[7:0]  [7:0] 0xff  isp test mode high data value  0 c 12 r_isp_testmode[4:0]  [4:0] 0x00  isp test mode data generation  bit[4] : defect test pixel insertion    bit[3:0] :  0:no test; 1:white; 2:black;  3:red; 4:green; 5:blue;  6:vertical&horizontal color bar;  7:random data;  8:vertical gray bar;  9:horizontal gray bar;  12-15: motion test;  0  f  15  r_awb_window_x[7:0]  [7:0] 0x90  awb window width (by4)  0  11  17  r_awb_window_y[7:0]  [7:0] 0x64  awb window height (by4)  0  13  19  r_lpf_min[7:0]  [7:0] 0xf6  lpf minimum value for ae  r_ny_min[3:0]  [7:4] ny minimum value for ae  0 14 20  r_lpf_min[10:8] [2:0] 0x21  lpf minimum value for ae  0  19  25  r_awb_dgnr_lb_by2[7:0]  [7:0] 0x30  awb digital gain lower bound for r  0  1a  26  r_awb_dgnr_ub_by2[7:0]  [7:0] 0x49  awb digital gain upper bound for b  0  1b  27  r_awb_dgnb_lb_by2[7:0]  [7:0] 0x3a  awb digital gain lower bound for b  0  1c  28  r_awb_dgnb_ub_by2[7:0]  [7:0] 0x78  awb digital gain upper bound for r  0 1d 29 r_y8bit_saturate_thd[7:0]  [7:0] 0xfe  ycap_very_saturate    =(ycap8bit[7:0] >= r_y8bit_saturate_thd);      0  1e  30  r_y8bit_bright_thd[7:0]    [7:0] 0xc8  ycap_very_bright_2x   =(ycap8bit[7:0] >= r_y8bit_bright_thd);       0  29  41  r_isp_gamma_enh  [0]  0x01  isp gamma correction enable      0  2a  42  r_isp_y00  [7:0] 0x0d  isp gamma y0                       0  2b  43  r_isp_y01  [7:0] 0x19  isp gamma y1                    0  2c  44  r_isp_y02  [7:0] 0x2f  isp gamma y2                  0  2d  45  r_isp_y03  [7:0] 0x53  isp gamma y3               0  2e  46  r_isp_y04  [7:0] 0x62  isp gamma y4                   0  2f  47  r_isp_y05  [7:0] 0x6f  isp gamma y5                 0  30  48  r_isp_y06  [7:0] 0x7c  isp gamma y6                 0  31  49  r_isp_y07  [7:0] 0x87  isp gamma y7                    0  32  50  r_isp_y08  [7:0] 0x9a  isp gamma y8                  0  33  51  r_isp_y09  [7:0] 0xaa  isp gamma y9                   0  34  52  r_isp_y10  [7:0] 0xb8  isp gamma y10                     0  35  53  r_isp_y11  [7:0] 0xc5  isp gamma y11                    0  36  54  r_isp_y12  [7:0] 0xd8  isp gamma y12                0  37  55  r_isp_y13  [7:0] 0xe8  isp gamma y13                   0  38  56  r_isp_y14  [7:0] 0xf5  isp gamma y14                  0 3a 58 r_ycap_very_dark_16x_steps[5:0] [5: 0] 0x20  step change when ycap < ytar/16  0 3b 59 r_ycap_very_dark_8x_steps[5:0] [5:0 ] 0x18  step change when ycap < ytar/8  0 3c 60 r_ycap_very_dark_4x_steps[5:0] [5:0 ] 0x10  step change when ycap < ytar/4  0 3d 61 r_ycap_very_dark_2x_steps[5:0] [5:0 ] 0x08  step change when ycap < ytar/2  0 3e 62 r_ae_hist_backlight[2:0]  [2 :0] 0x00  ae histogram backlight, 0~7 

 pixart imaging inc.  PAS6329                                                    cmos image sensor ic    a ll rights strictly reserved any portion in this paper shall not be  reproduced, copied or transformed to any other forms without  permission.                 9   p ixart ima g in g  inc.    e -mail:  fae_service@pixart.com.tw                                               v1.0,  2011/03/03 0 3f 63 r_ae_hist_step_v[4:0]  [4:0] 0x0c distance  of two vertical ae histgram sample points  0 40 64 r_ae_hist_hstart[7:0]  [7:0] 0x58 horizontal star t point location of ae histgram sample points  0 41 65 r_ae_hist_vstart[7:0]  [7:0] 0x44 vertical star t point location of ae  histgram sample points  r_ae_hist_lcs_offset[2:0] [7:5] 0x02 reserved  0 42 66  r_ae_hist_pcs_offset[4:0] [4:0] 0x01 reserved  r_ae_lumaestimation_mode [4] 0x00 0=  histogram based,  1=block-based  0 43 67  r_ae_hist2avg_power_sel [0] 0x00 0=8, 1=9  r_ag_delay_enh  [0]  ag gain delay for one frame  r_dg_delay_enh  [1]  ag dgn delay for one frame  0 46 70  r_awb_dgn_delay_enh [4]  0x10  awb gain delay for one frame  r_awb_showactivepix [7] awb test  mode to show active region  r_awb_countthd [6:4] awb pixel in region count threshold  0: 0;  1: awb_window_pixcnt>>8;  2: awb_window_pixcnt>>7;  3: awb_window_pixcnt>>6;  4: awb_window_pixcnt>>5;  5: awb_window_pixcnt>>4;  6: awb_window_pixcnt>>3;  7: awb_window_pixcnt>>2;  0 47 71  r_awb_speed [1:0] 0x34  awb adjust speed. th e more, the slower  0: 1 x;  1: 1/2 x;  2: 1/4 x;  3: 1/8 x;  0  49  73  r_awb_sumratio_b  [7:0] 0x80  awb b sum ratio = 128/x  0  4a  74  r_awb_sumratio_r  [7:0] 0x80  awb r sum ratio = 128/x  0  4b  75  r_awb_cthdl  [7:0] 0x42  awb cthd lb  0  4c  76  r_awb_cthdh  [7:0] 0x05  awb cthd hb  0 4d 77 r_awb_cbthdl[7:0]  [7:0] 0x64  awb region test cb low threshold  -128 ~ +127 (2's complement)  0 4e 78 r_awb_crthdl[7:0]  [7:0] 0x87  awb region test cr low threshold    -128 ~ +127 (2's complement)  0 4f 79 r_awb_cbcrthdl[7:0]  [7:0] 0x00  awb region test cb+cr low threshold    -128 ~ +127 (2's complement)  0 50 80 r_awb_cbthdh[7:0]  [7:0] 0x75  awb region test cb high threshold    -128 ~ +127 (2's complement)  0 51 81 r_awb_crthdh[7:0]  [7:0] 0x96  awb region test cr high threshold    -128 ~ +127 (2's complement)  0 52 82 r_awb_cbcrthdh[7:0]  [7:0] 0xff  awb region test cb+cr high threshold    -128 ~ +127 (2's complement)  0  53  83  r_ylow  [7:0] 0x1e  low bound of ?light-pixel?y    in awb  0  54  84  r_yhigh  [7:0] 0xff  high bound of ?light-pixel?y in awb  0 56 86 r_ae_stage_ylowll_thd[4:0]  [4:0] 0x12  (ae stage >= thd) --> use awb lockrange_ll  0  57  87  r_awb_lockrange__in[3:0]  [3:0] 0x02  awb lockrange in (nl)  0  58  88  r_awb_lockrange_out[5:0]  [5:0] 0x04  awb lockrange out (nl)  0  59  89  r_awb_lockrange__in_ll[5:0]  [5:0] 0x04  awb lockrange in (ll)  0  5a  90  r_awb_lockrange_out_ll[5:0]  [5:0] 0x06  awb lockrange out (ll)  0 5b 91 r_awb_minstep_th[2:0]  [2:0] 0x00  awb mininum step size  0:1, 1:2, 2:4, 3:8,  4:16, 5:32, 6:64, 7:128  0 5c 92 r_ae_hist_step_h[4:0]  [4:0] 0x0c distance  of two horizontal ae hi stgram sample points  0  5f  95  r_ae_lockrange_out_lb[7:0]  [7:0] 0x14  ae lockrange out lb  r_isp_enh [5] isp enable  0 63 99  isp_enh_update [4]  0x20  flag: isp enable is sync by vsync  0 64 100 r_ae_lockrange_out_ub[7:0]   [7:0] 0x14  ae lockrange out ub  0 65 101 r_ae_lockrange__in[3:0]  [7:4] 0x41 ae lockrange in  0 66 102  r_ae_enh [4] 0x00 ae enable 

 pixart imaging inc.  PAS6329                                                    cmos image sensor ic    a ll rights strictly reserved any portion in this paper shall not be  reproduced, copied or transformed to any other forms without  permission.                 10 p ixart ima g in g  inc.    e -mail:  fae_service@pixart.com.tw                                               v1.0,  2011/03/03 r_tgwr_buf_enh  [1]  0x01  enable i2c buffer for tg when ae on  r_freq_60 [0] 0x01  set de-flicker frequency  0/1: 50/60hz  0 67 103 r_sysclk_freq[7:0]  [7:0] 0x97 input_frequency/2048  0 68 104 r_sysclk_freq[14:8]  [6:0] 0x31 input_frequency/2048  0 6b 107 r_ae_minstage[4:0]  [4:0] 0x07 minimum ae stage  0 6c 108 r_ae_maxstage[4:0]  [4:0] 0x1c  maximum ae stage (ae_maxstage saturate threshold)  0 86 134 r_ae_stagechg_bright2x  [5:0] 0x10 ae stagec hg when (average lumiance > 2*target lumiance)  0 8e 142 r_ae_chg_wait  [2:0] 0x00 ae  wait state when ae change texp  0  8f  143  r_imgeffect_c0  [7:0] 0x00  image effect para meter  0        (isp_updateflag=1, update) 0  90  144  r_imgeffect_c1  [7:0] 0x00  image effect parame ter  1        (isp_updateflag=1, update) 0  91  145  r_imgeffect_c2  [7:0] 0x00  image effect parame ter  2        (isp_updateflag=1, update) 0  92  146  r_imgeffect_c3  [7:0] 0x00  image effect parame ter  3        (isp_updateflag=1, update) 0 93 147 r_imgeffectmode  [3:0] 0x00  image effect mode  0: monochrome;  1: negative;  2: x-ray;  3: sepia / cold / warm / sunset;  6: solarize;  10: pixelate;  (isp_updateflag=1, update)  0 94 148 r_isp_imgeffect_en  [0] 0x00  image effect enable  (isp_updateflag=1, update)  r_senclk_delay[3:0] [3:0] 0x00  senclk output deley select  0 95 149  r_senclk_inv  [4]  0x00  sensor clock output inversion  0  97  151  r_shading_enh  [4]  0x01  lens shading enable  0 99 153 r_offsetx_r[6:0]  [6:0] 0x00  horizontal distances between shading center and sensor array  center of r-channel, msb:sign bit, -63~+63  0 9a 154 r_offsety_r[6:0]  [6:0] 0x00  vertical distances between shading center and sensor array center  of r-channel, msb:sign bit, -63~+63  0 9b 155 r_offsetx_g[6:0]  [6:0] 0x00  horizontal distances between shading center and sensor array  center of g-channel, msb:sign bit, -63~+63  0 9c 156 r_offsety_g[6:0]  [6:0] 0x00  vertical distances between shading center and sensor array center  of g-channel, msb:sign bit, -63~+63  0 9d 157 r_offsetx_b[6:0]  [6:0] 0x00  horizontal distances between shading center and sensor array  center of b-channel, msb:sign bit, -63~+63  0 9e 158 r_offsety_b[6:0]  [6:0] 0x00  vertical distances between shading center and sensor array center  of b-channel, msb:sign bit, -63~+63 

 pixart imaging inc.  PAS6329                                                    cmos image sensor ic    a ll rights strictly reserved any portion in this paper shall not be  reproduced, copied or transformed to any other forms without  permission.                 11 p ixart ima g in g  inc.    e -mail:  fae_service@pixart.com.tw                                               v1.0,  2011/03/03 0  9f  159  r_lsc_r1[6:0]  [6:0] 0x00  quartic parameter of r-channel  0  a0  160  r_lsc_g1[6:0]  [6:0] 0x00  quartic parameter of g-channel  0  a1  161  r_lsc_b1[6:0]  [6:0] 0x00  quartic parameter of b-channel  0  a2  162  r_lsc_r2[6:0]  [6:0] 0x50  square parameter of r-channel  0  a3  163  r_lsc_g2[6:0]  [6:0] 0x50  square parameter of g-channel  0  a4  164  r_lsc_b2[6:0]  [6:0] 0x50  square parameter of b-channel  0 a5 165 r_lsft_1[2:0]  [2:0] 0x04 reserved  0 a6 166 r_lsft_2[1:0]  [1:0] 0x00 reserved  0 a7 167 r_lsft_3[2:0]  [2:0] 0x02 reserved  0  ae  174  awb_valid__pixcnt_vs[15:8]  [7:0] 0x00  awb valid pixel cnt (by8)  0  af  175  awb_valid__pixcnt_vs[7:0]  [7:0] 0x00  awb valid pixel cnt (by8)  0  b0  176  total_gain[14:8]  [6:0] 0x00  total gain (fg * gg, 7.8 format)  0  b1  177  total_gain[7:0]  [7:0] 0x00  total gain (fg * gg, 7.8 format)  0 b2 178 awb_sum_r[15:8]  [7:0] 0x00 awb sum r  0 b3 179 awb_sum_r[7:0]  [7:0] 0x00 awb sum r  0 b4 180 awb_sum_g[15:8]  [7:0] 0x00 awb sum g  0 b5 181 awb_sum_g[7:0]  [7:0] 0x00 awb sum g  0 b6 182 awb_sum_b[15:8]  [7:0] 0x00 awb sum b  0 b7 183 awb_sum_b[7:0]  [7:0] 0x00 awb sum b  0 b8 184 linecnt_sensor[7:0]  [7:0] 0x00 line counter  linecnt_sensor[9:8] [1:0] 0x00 line counter  0 b9 185  framecnt[2:0] [6:4] 0x00 frame counter (0~7)  0 ba 186 ycap8bit  [7:0] 0x00 y sum report  0  bb  187  awb_enh_vs  [6]  0x00  awb enable sync by vsync  0  bb  187  ae_enh_vs  [7]  0x00  ae enable sync by vysnc  0 bc 188 ag_stage[7:0]  [7:0] 0x00 ag stage  0 bd 189 ae_stage[4:0]  [4:0] 0x00 ae stage  0  be  190  reg_lpf[7:0]  [7:0] 0x00  line per frame register  0 bf 191 reg_lpf[13:8]  [5:0] 0x00  line per frame register  0  c0  192  reg_ny [7:0]  [7:0] 0x00  ny register  0  c1  193  reg_ny [10:8]  [2:0] 0x00  ny register  0 c2 194 reg_ne[7:0]  [7:0] 0x00 ne register  0 c3 195 reg_ne[12:8]  [4:0] 0x00 ne register  0  cc  204  dgn_r_vs[7:0]  [7:0] 0x00  r digital gain sync by vsync  0  cd  205  dgn_r_vs[8]  [0]  0x00  r digital gain sync by vsync  0  ce  206  dgn_g_vs[7:0]  [7:0] 0x00  g digital gain sync by vsync  0  cf  207  dgn_g_vs[8]  [0]  0x00  g digital gain sync by vsync  0  d0  208  dgn_b_vs[7:0]  [7:0] 0x00  b digital gain sync by vsync  0  d1  209  dgn_b_vs[8]  [0]  0x00  b digital gain sync by vsync  0  d4  212  reg_fg_stage_6329[7:0]  [7:0] 0x00  ae computed front gain  reg_cgh_6329[1:0]  [1:0] 0x00  ae computed cgh  0 d5 213  reg_dg_6329[3:0]  [7:4] 0x00  ae computed dg  0  de  222  ae_already_locked_vs  [0]  0x00  1=locked, 0=not locked  0 e0 224 r_isp_hsize[7:0]  [7:0] 0x80 isp output  horizontal size, (before skip function)  0 e1 225 r_isp_hsize[9:8]  [1:0] 0x02 isp output  horizontal size, (before skip function)  0 e2 226 r_isp_vsize[7:0]  [7:0] 0xe0 isp output  vertical size, (before skip function)  0  e3  227  r_isp_vsize[9:8]  [1:0] 0x01  isp output vertical size, (before skip function)  0 e6 230 r_isp_fastupdate  [0 ]  0x00  isp fast update mode  0 eb 235 r_swtristate  [0] 0x0 sw tristate  isp_update [0] 0x00 isp_updateflag  0 ed 237  isp_frameskip [4] 0x00 (isp_updateflag=1, update)  regbank_swrstn [0] 0x00 sw re set for regbank0, regbank1  sensor_if_swrstn  [1]  0x00  sw reset for sensor interface  isp_top1_swrstn  [2]  0x00  sw reset for isp_top1  isp_top2_swrstn  [3]  0x00  sw reset for isp_top2  0 ee 238  ae_awb_swrstn  [4]  0x00  sw reset for ae_awb 

 pixart imaging inc.  PAS6329                                                    cmos image sensor ic    a ll rights strictly reserved any portion in this paper shall not be  reproduced, copied or transformed to any other forms without  permission.                 12 p ixart ima g in g  inc.    e -mail:  fae_service@pixart.com.tw                                               v1.0,  2011/03/03 other_swrstn  [5]  0x00  sw reset for others  1 ef 239 r_regbanksel  [2:0] 0x00  register bank select  0: isp1 register bank (default);  1: sensor register bank;  2: isp2 register bank;  2 0 0 isp2_update  [0 ] 0x00 isp2_updateflag  r_auto_contrast_enh       [4]  0x00  auto contrast enable  2 b 11  r_auto_contrast_strength [3:0 ] 0x07  contrast strength, 0~15  2  c  12  r_auto_contrast_ub        [7:0] 0x50  contrast strength ub  2  d  13  r_auto_contrast_lb        [7:0] 0x40  contrast strength lb  2 18 24 r_curve_y3[7:0]  [7:0] 0x6f  isp tone curve    y3: before histogram,    real value=r_cu rve_y3[7:0] r_ae_stage_ll =>low light  2 30 48 r_ae_stage_nl[4:0]  [4:0] 0x11 ae_s tage < r_ae_stage_nl =>normal light  2  35  53  r_gamma_strength_nl[4:0]  [4:0] 0x10  gamma strength @ nl  r_gamma_strength_delta[4:0] [4:0] 0x08 in crement when ae/ag stage change  2 36 54  r_manual_gamma_strength  [5]  0x00  fix setting to nl  2  37  55  r_gamma_strength_ll[4:0]  [4:0] 0x08  gamma strength @ ll  2 3e 62 r_ccmbsign[5:0]  [5:0] 0x33 ccm matrix coefficient  2 3f 63 r_ccmb0_0[7:0]  [7:0] 0x26 ccm matrix coefficient  2 40 64 r_ccmb0_1[7:0]  [7:0] 0x4b ccm matrix coefficient  2 41 65 r_ccmb0_2[7:0]  [7:0] 0x0f ccm matrix coefficient  2 42 66 r_ccmb1_0[7:0]  [7:0] 0x18 ccm matrix coefficient  2 43 67 r_ccmb1_1[7:0]  [7:0] 0x52 ccm matrix coefficient  2 44 68 r_ccmb1_2[7:0]  [7:0] 0x6a ccm matrix coefficient  2 45 69 r_ccmb2_0[7:0]  [7:0] 0x6a ccm matrix coefficient  2 46 70 r_ccmb2_1[7:0]  [7:0] 0x68 ccm matrix coefficient  2 47 71 r_ccmb2_2[7:0]  [7:0] 0x02 ccm matrix coefficient  2 55 85 r_manual_edgeratio  [4]  0x00  fix setting to normal light  2 56 86 r_edgeratio_delta[4:0]  [4:0] 0x08  increment when ae/ag state change  2  57  87  r_edgeratio_ll[4:0]  [4:0] 0x04  edge ratio @low light  2 58 88 r_edgeratio_nl[4:0]  [4:0] 0x0a  edge ratio @normal light  2 59 89 r_manual_edge_th  [4] 0x00  fix setting to normal light  2 5a 90 r_edge_th_delta[4:0]  [4:0] 0x08  increment when ae/ag state change  2  5b  91  r_edge_th_ll[7:0]  [7:0] 0x0a  edge threshold @ low light  2 5c 92 r_edge_th_nl[7:0]  [7:0] 0x08  edge threshold @ normal light  r_saturation_fast [0] 0x01  1: fast change, +-delta;  0: slow change, +-(1/delta);  r_saturation_2x  [1]  0x00  color saturation double  2 5d 93  r_manual_saturation  [4]  0x00  fix setting to normal light  2 5e 94 r_saturation_delta[4:0]  [4:0] 0x01  increment when ae/ag state change  2  5f  95  r_saturation_ll[4:0]  [4:0] 0x0b  color saturation @ low light  2  60  96  r_saturation_nl[4:0]  [4:0] 0x16  color saturation @ normal light  r_shading_cp_r_fast [0] 0x00  1: fast change, +-delta;  0: slow change, +-(1/delta);  2 61 97  r_manual_shading_cp  [4]  0x00  manual shading percentage 

 pixart imaging inc.  PAS6329                                                    cmos image sensor ic    a ll rights strictly reserved any portion in this paper shall not be  reproduced, copied or transformed to any other forms without  permission.                 13 p ixart ima g in g  inc.    e -mail:  fae_service@pixart.com.tw                                               v1.0,  2011/03/03 2 62 98 r_shading_cp_r_delta[4:0]  [4:0] 0x02  increment when ae/ag state change  r_shading_cp_r_nl[3:0] [3:0] 0x0f shadi ng compensation percentage @normal light  2 63 99  r_shading_cp_r_ll[3:0] [7:4] 0x00 shadi ng compensation percentage @low light  2 64 100 r_contrast_en  [0] 0x01 contrast enable  2 65 101 r_contrast_str[7:0]  [7:0] 0x40 cont rast strength (isp2_updateflag=1, update)  2 66 102 r_contrast_cp[7:0]  [7:0] 0x82 c ontrast cp (isp2_updateflag=1, update)  2 69 105 r_brightness_ll[7:0]  [7 :0] 0x00  brightness @ low light  2 6a 106 r_brightness_nl[7:0]  [7:0 ] 0x00  brightness @ normal light  2 9b 155 r_isp_woi_hsize[9:8]  [1 :0] 0x02 (isp2_updateflag=1, update)  2 9c 156 r_isp_woi_hsize[7:0]  [7 :0] 0x80 (isp2_updateflag=1, update)  2 9d 157 r_isp_woi_vsize[9:8]  [1 :0] 0x01 (isp2_updateflag=1, update)  2 9e 158 r_isp_woi_vsize[7:0]  [7 :0] 0xe0 (isp2_updateflag=1, update)  2 9f 159 r_isp_woi_hoffset[9:8]  [1 :0] 0x00 (isp2_updateflag=1, update)  2 a0 160 r_isp_woi_hoffset[7:0]  [7 :0] 0x00 (isp2_updateflag=1, update)  2 a1 161 r_isp_woi_voffset[9:8]  [1 :0] 0x00 (isp2_updateflag=1, update)  2 a2 162 r_isp_woi_voffset[7:0]  [7 :0] 0x00 (isp2_updateflag=1, update)  2 a4 164 r_scalingfifo_out_np[4:0]  [4:0] 0x02 (isp2_updateflag=1, update)  r_encdecimationno_x[3:0] [3:0] 0x00  isp decimation no in x-direction    (isp_zoom_updateflag=1, update)  2 b2 178  r_encdecimationno_y[3:0] [7:4] 0x00  isp decimation no in y-direction    (isp_zoom_updateflag=1, update)  r_uv_swap  [1]  0x00  u v swap  2 bf 191  r_yc_swap  [2]  0x01  y c swap  r_rgb565_mode[3:0] [3:0] 0x00 rgb565_mode  2 c0 192  r_format_sel [5:4] 0x00  output data format select  0:yuv;  1:rgb565;  2:rgb555;  3:rgb444;  (isp2_updateflag=1, update)  r_vsync_inv [0] 0x01 vsync inverse  r_hsync_inv [1] 0x01 hsync inverse  r_pxclk_inv [2] 0x00 pxclk inverse  r_pxclk_gated_inhvsync  [3]  0x00  gate pxclk in hsync/vsync  r_senvsync_en [4] 0x00 reserved  2 c1 193  r_hsyncinvsync  [5]  0x00  hsync toggle when vsync high  r_pxclko_dly  [6:4] 0x00  pxclk delay cell select  2 c2 194  r_hsynco_dly  [2:0] 0x00  hsync delay cell select     

 pixart imaging inc.  PAS6329                                                    cmos image sensor ic    a ll rights strictly reserved any portion in this paper shall not be  reproduced, copied or transformed to any other forms without  permission.                 14 p ixart ima g in g  inc.    e -mail:  fae_service@pixart.com.tw                                               v1.0,  2011/03/03 5.   reference circuit schematic      dvdd28 vddd dgnd dgnd agnd avdd28 agnd dvdd28 vddd dgnd agnd dgnd avdd28 dvdd28 vddd avdd28 agnd agnd vref scl sda csb pxd6 pxd1 vsy nc pxd3 hsync pxd0 pxd2 pxd7 pxd5 pxd4 sy sclk pxclk pxd5 csb pxd6 vref sda scl pxd2 pxd4 pxd3 pxd7 sysclk pxd0 pxclk pxd1 hsync vsync con1 24-pin 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 PAS6329lt csp-22l u1 b1 b2 b3 c1 d3 d1 b5 b4 c5 c4 d5 d4 a1 a2 a3 a4 a5 e1 e2 e3 e4 e5 vddd pxd0 pxd2 dvdd28 scl avdd28 pxd4 nc pxd5 pxd6 pxd7 vsy nc sysclk pxclk pxd1 pxd3 vssd vref vssa csb sda hsync c3 0.1uf c5 4.7uf c1 0.1uf c2 0.1uf c4 0.1uf vddd = 1.8v, dvdd28 = 2.8v typical, avdd28 = 2.8v typical, note : sensor power-down pin, "csb", high active sensor reset pin, "rstn", low active dgnd, digital ground agnd, analog ground all capacitors must be close to the sensor as passible
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