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		    PAS6180 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 imaging inc.    e -mail:  fae_service@pixart.com.tw                                               v1.0,  2011/05/12   PAS6180 cmos qvga digital image sensor   general description  the PAS6180 is a highly integrated cmos active-pixel image sensor that has output of 240 x 320 pixels. it  embedded the new finepixel? sensor technology to perform the excellent image quality. PAS6180 outputs  yuv/ycrcb 4:2:2 or rgb565/555/444 data through the serial data bus. it is available in csp-16l package.  the PAS6180 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  240 (h) x 320 (v)  pixel size  3.15um * 3.15um  array diagonal  1/13? lens  lens chief ray angle  23 degree  color filter  rgb bayer pattern  power  2.8v typical  input clock  52mhz  output clock  52mhz  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: 240 x 320 pixels, 1/13? lens  ?   bayer-rgb color filter array  ?   output format:  z   yuv/ycrcb 4:2:2  z   rgb565/555/444  ?   i2c tm  interface  ?   power dissipation: operating typical tbd  @ 2.8v (qvga yuv 30fps output,  without loading), power-down typical    tbd @ 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 and scaler  ?   woi & sub-sampling  ?   module size : 5.0mm * 5.0mm      package  csp-16l     

 pixart imaging inc.  PAS6180                                                    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,  2011/05/12 1.   pin assignment      pin no.  name  type  description  a1  dvdd28  pwr  main power, 2.8v typical,  a2 csk out pixel clock output,  a3  csd0  out  digital pixel data [0],  a4  csd2  out  digital pixel data [2], optional,  b1 sda i/o i2c data,  b2 mclk in external clock input,  b3  csd1  out  digital pixel data [1], optional,  b4  csd3  out  digital pixel data [3], optional,  c1  scl  in  i2c clock input,  c2 nc -- nc,  c3 nc -- nc,  c4 nc -- nc,  d1 gnd gnd ground  d2 nc -- nc,  d3 nc -- nc,  d4 nc -- nc,   

 pixart imaging inc.  PAS6180                                                    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,  2011/05/12 2.   specifications    absolute maximum ratings  operating temperature  -30 ? c ~ 85 ? c  stable image temperature  0 ? c ~ 50 ? c  ambient storage temperature  -40 ? c ~ 125 ? c  supply voltage ( with respect to ground )  v dd  4.5v  all input / output voltage ( with respect to ground )  -0.3v to v dd  + 0.5v  lead-free temperature, surface-mount process  245 ? c  esd rating, human body model  2000v      dc electrical characteristics ( ta = 0   ~ 70   )  symbol parameter min. typ. max. unit  type : power  v dd   dc supply voltage ? main    2.8    v  i dd   operating current (qvga yuv 30fps / 2.8v)    12    ma  i pwdn   power down current (qvga yuv 30fps / 2.8v)    10    a  type : in & i/o  v ih  input voltage high  v dd   * 0.7    v  v il  input voltage low    v dd   * 0.3  v  type : out & i/o  v oh  output voltage high  v dd   * 0.9    v  v ol  output voltage low    v dd   * 0.1  v      ac operating condition  symbol parameter min. typ. max. unit  f sysclk   system clock frequency    52    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.  PAS6180                                                    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,  2011/05/12 3.   i2c tm  bus   PAS6180 supports i2c bus transfer protocol and acts as slave device. the 7-bits unique slave address is  ?0111000? 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.  PAS6180                                                    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,  2011/05/12 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 PAS6180 in ternal control registers. ( please refer to  PAS6180 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 ( PAS6180 )  issues acknowledgment, the master places 2 nd  byte ( sub address ) data on sda line. again follow the  PAS6180 acknowledgment, the master places the 8  bits data on sda line and transmit to PAS6180  control register ( address was assigned by 2 nd  byte ). after PAS6180 issues  acknowledgment, the master  can generate a stop condition to end of this write cy cle. in the condition of multi-byte write, the PAS6180  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 PAS6180 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 PAS6180. the 8 bits data was read from PAS6180 internal control  register that address was assigned by previous wr ite cycle. follow the master acknowledgment, the  PAS6180 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 ( PAS6180 ) must releases  sda line to master to generate stop condition. 

 pixart imaging inc.  PAS6180                                                    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.                 6   p ixart ima g in g  inc.    e -mail:  fae_service@pixart.com.tw                                               v1.0,  2011/05/12    

 pixart imaging inc.  PAS6180                                                    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,  2011/05/12 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.  PAS6180                                                    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,  2011/05/12 4.   registers  register table  address  bank  hex dec  register name  bits default value notes  0 0 0 partid[15:8]  [7:0] 0x61 part id  0 1 1 partid[7:0]  [7:0] 0x79 part id  0 2 2 versionid[3:0]  [3:0] 0x00 versionid  0  4  4  r_ae_stage_indoor_sel  [0]  0x00 ae indoor stage select 0:11 , 1:12  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  0  14  20  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  15  21  r_ae_window_x[6:0]  [6:0] 0x80 ae window width (by4)  0  17  23  r_ae_window_y[6:0]  [6:0] 0x5f ae window height (by4)  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 1f 31 r_denoiseen  [4] 0x10 denoise enable  0  29  41  r_isp_gamma_enh  [0]  0x01 isp gamma correction enable      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 47 71 r_awb_speed  [1:0] 0x34 awb adjust speed. the 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] 0x37 awb chroma threshold low  0  4c  76  r_awb_cthdh  [7:0] 0x0a awb chroma threshold high  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   

 pixart imaging inc.  PAS6180                                                    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,  2011/05/12 -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  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 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  5f  95  r_ae_lockrange_out_lb[7:0] [7:0] 0x14 ae lockrange out lb  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  0 66 102 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/256  0 68 104 r_sysclk_freq[14:8]  [6:0] 0x31 input_frequency/256  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 pixart imaging inc.  PAS6180                                                    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,  2011/05/12 0  94  148  r_isp_imgeffect_en  [0]  0x00 (isp_updateflag=1, update )  0 97 151 r_shading_enh  [4] 0x01 lens shading enable  0 98 152 r_vflip  [4] 0x00 vertical flip  0 98 152 r_hflip  [5] 0x00 horizontal flip  0 99 153 r_offsetx_r[6:0]  [6:0] 0x00 horizontal distances betw een 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 betw een 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 betw een 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  0  9f  159  r_lsc_r1[5:0]  [5:0] 0x00 quartic parameter of r-channel  0  a0  160  r_lsc_g1[5:0]  [5:0] 0x00 quartic parameter of g-channel  0  a1  161  r_lsc_b1[5:0]  [5:0] 0x00 quartic parameter of b-channel  0  a2  162  r_lsc_r2[5:0]  [5:0] 0x38 square parameter of r-channel  0  a3  163  r_lsc_g2[5:0]  [5:0] 0x38 square parameter of g-channel  0  a4  164  r_lsc_b2[5:0]  [5:0] 0x38 square parameter of b-channel  0  a5  165  r_lsft_1[2:0]  [2:0] 0x05 shading accuracy shift bit1  0  a6  166  r_lsft_2[1:0]  [1:0] 0x00 shading accuracy shift bit2  0  a7  167  r_lsft_3[2:0]  [2:0] 0x02 shading accuracy shift bit3  0 e0 224 r_isp_hsize[7:0]  [7:0] 0x80 isp output horizontal size  (before skip function)  0 e1 225 r_isp_hsize[8]  [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[8]  [0] 0x01 isp output vertical size  (before skip function)  0 eb 235 r_swtristate  [0]  0x00 sw tristate  0  ec  236  sw_csb_suspend  [0]  0x00 1 : suspend  0 ed 237 isp_update  [0]  0x00 isp_updateflag  0  ed  237  isp_frameskip  [4]  0x00 (isp_updateflag=1, update )  0 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 

 pixart imaging inc.  PAS6180                                                    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,  2011/05/12 2 22 34 r_defect_enh  [3] 0x01 defect enable  2  26  38  r_defectthd_nl[4:0]  [4:0] 0x0c defect threshold @ normal light  2  27  39  r_defectthd_ll[4:0]  [4:0] 0x0c defect threshold @ low light  2 28 40  r_mtk_spi_dataheaderdelay [7:0]  [7:0] 0x1f cycle latency from previous data stream to    next data header    2  2a  42  r_flatratio[3:0]  [3:0] 0x08 isp edge enhancement flat ratio  2  2a  42  r_flat_en  [6]  0x01 isp edge enhancement flat enable  2  2a  42  r_isp_edge_en0  [7]  0x01 isp edge enhancement enable  2  2c  44  r_edge_ub[4:0]  [4:0] 0x20 isp edge enhancement value upper bound  2  2d  45  r_edge_lb[4:0]  [4:0] 0x19 isp edge enhancement value lower bound  2  2f  47  r_ae_stage_ll[4:0]  [4:0] 0x13 ae_stage > r_ae_stage_ll => low light  2  30  48  r_ae_stage_nl[4:0]  [4:0] 0x11 ae_stage < r_ae_stage_nl => normal light  2  35  53  r_gamma_strength_nl[4:0]  [4:0] 0x10 gamma strength @ normal light  2  37  55  r_gamma_strength_ll[4:0]  [4:0] 0x08 gamma strength @ low light  2 38 56 r_ae_middle_stage[4:0]  [4:0] 0x0f apply middle gain when    ae_stage >= r_ae_middle_stage  2  38  56  r_ae_middle_gain_en  [7]  0x01 ae middle gain enable  2  39  57  r_ae_middle_gain[5:0]  [5:0] 0x10 ae middle gain code  2  3c  60  r_ag_fg_lb[5:0]  [5:0] 0x03 ae front gain lowerbound  2 3e 62 r_ccmbsign[5:0]  [5:0] 0x33 ccm matrix coefficient  2 3f 63 r_ccmb0_0[6:0]  [6:0] 0x26 ccm matrix coefficient  2 40 64 r_ccmb0_1[6:0]  [6:0] 0x4b ccm matrix coefficient  2 41 65 r_ccmb0_2[6:0]  [6:0] 0x0f ccm matrix coefficient  2 42 66 r_ccmb1_0[6:0]  [6:0] 0x18 ccm matrix coefficient  2 43 67 r_ccmb1_1[6:0]  [6:0] 0x52 ccm matrix coefficient  2 44 68 r_ccmb1_2[6:0]  [6:0] 0x6a ccm matrix coefficient  2 45 69 r_ccmb2_0[6:0]  [6:0] 0x6a ccm matrix coefficient  2 46 70 r_ccmb2_1[6:0]  [6:0] 0x68 ccm matrix coefficient  2 47 71 r_ccmb2_2[6:0]  [6:0] 0x02 ccm matrix coefficient  2  48  72  r_ae_middle_gain2[2:0]  [7:5] 0x01 middle gain 2  2  48  72  r_ae_middle_stage2[4:0]  [4:0] 0x10 middle gain stage 2  2  49  73  r_ae_middle_gain3[2:0]  [7:5] 0x02 middle gain 3  2  49  73  r_ae_middle_stage3[4:0]  [4:0] 0x12 middle gain stage 3  2  57  87  r_edgeratio_ll[3:0]  [3:0] 0x04 edge ratio @ low light  2  58  88  r_edgeratio_nl[3:0]  [3:0] 0x0a edge ratio @ normal light  2  5c  92  r_edge_th_nl[4:0]  [4:0] 0x08 edge threshold @ normal light  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  2 63 99 r_shading_cp__nl[3:0]  [3:0] 0x0f shading compensation percentage    @ normal light  2 63 99 r_shading_cp__ll[3:0]  [7:4] 0x00 shading 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 contrast strength    (isp2_updateflag=1, update )  2 66 102 r_contrast_cp[7:0]  [7:0] 0x82 contrast cp    (isp2_updateflag=1, update ) 

 pixart imaging inc.  PAS6180                                                    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,  2011/05/12 2 67 103 r_mtk_spi_outen  [0] 0x00 (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  6b  107  r_mtk_spi_en  [0]  0x00 output data coded by mtk spi  2  6b  107  r_mtk_spi_clkinv  [2]  0x00 0=neg latch, 1=pos latch  2  6b  107  r_mtk_spi_msbfirst  [3]  0x00 byte transmission from msb  2 6b 107  r_mtk_spi_dataparallelism  [1:0]  [5:4] 0x00 0=1bit, 1=2bit  2 6c 108  r_mtk_spi_synccode_bit_  07_00[7:0]  [7:0] 0xff  sync code; fix 0xff  2 6d 109  r_mtk_spi_synccode_bit_  15_08[7:0]  [7:0] 0xff  sync code; fix 0xff  2 6e 110  r_mtk_spi_synccode_bit_  23_16[7:0]  [7:0] 0xff  sync code; fix 0xff  2  6f  111  r_mtk_spi_vsize[8]      [0]  0x01 image vsize to mtk spi  2  70  112  r_mtk_spi_vsize[7:0]  [7:0] 0x40 image vsize to mtk spi  2  71  113  r_mtk_spi_hsize[8]      [0]  0x00 image hsize to mtk spi  2  72  114  r_mtk_spi_hsize[7:0]  [7:0] 0xf0 image hsize to mtk spi  2 73 115  r_mtk_spi_header_delay  [4:0]  [4:0] 0x04 cycle interval between any two header bytes  2 9b 155 r_isp_woi_hsize[8]  [0]  0x02 woia hsize  2 9c 156 r_isp_woi_hsize[7:0]  [7:0] 0x80 woia hsize  2 9d 157 r_isp_woi_vsize[8]  [0]  0x01 woia vsize  2 9e 158 r_isp_woi_vsize[7:0]  [7:0] 0xe0 woia vsize  2 9f 159 r_isp_woi_hoffset[8]  [0] 0x00 woia hoffset  2 a0 160 r_isp_woi_hoffset[7:0]  [7:0] 0x00 woia hoffset  2 a1 161 r_isp_woi_voffset[8]  [0]  0x00 woia voffset  2 a2 162 r_isp_woi_voffset[7:0]  [7:0] 0x00 woia voffset  2 a3 163 r_scalingfifo_en  [0]  0x01 (isp2_updateflag=1, update )  2 a4 164 r_scalingfifo_out_np[4:0]  [4:0] 0x02 (isp2_updateflag=1, update )  2 a5 165 r_ptr_scalingfifo[8]  [0]  0x00 (isp2_updateflag=1, update )  2 a6 166 r_ptr_scalingfifo[7:0]  [7:0] 0x02 (isp2_updateflag=1, update )  2  a8  168  r_fifo_hsync[8]  [0]  0x00 ==(hsize_sen+nov)*in_np*3/4 - hsize_out*out_np 2  a9  169  r_fifo_hsync[7:0]  [7:0] 0x20 ==(hsize_sen+nov)*in_np*3/4 - hsize_out*out_np 2  aa  170  r_fifo_hsize[8]  [0]  0x02 fifo output hsize    (isp2_updateflag=1, update )  2  ab  171  r_fifo_hsize[7:0]  [7:0] 0x80 fifo output hsize    (isp2_updateflag=1, update )  2  ad  173  r_dummypix_end[4:0]  [4:0] 0x00 number of dummy pixel inserted in the end of line  2  ae  174  r_dummypix_front[4:0]  [4:0] 0x00 number of dummy pixel inserted in the front of line  2 b0 176 r_scaler_x_en  [7]  0x00 scaling down x enable    (isp2_updateflag=1, update )  2 b0 176 r_scaledenr_x[5:0]  [5:0] 0x00 scaling down 16/x  ,  15 pixart imaging inc.  PAS6180                                                    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,  2011/05/12 2 b6 182 r_isp_woib_vsize[8]   [0]  0x01 woib vsize  2 b7 183 r_isp_woib_vsize[7:0]   [7:0] 0xe0 woib vsize  2 b8 184 r_isp_woib_hoffset[8]   [0]  0x00 woib hoffset  2 b9 185 r_isp_woib_hoffset[7:0]   [7:0] 0x00 woib hoffset  2 ba 186 r_isp_woib_voffset[8]  [0]  0x00 woib voffset  2 bb 187 r_isp_woib_voffset[7:0]  [7:0] 0x00 woib voffset  2  bd  189  isp_out_en  [0]  0x01 1= isp output enable  2  bd  189  r_isp_out_1frame  [1]  0x00 1= output 1 frame  2  bd  189  isp_out_1frame  [2]  0x00 output 1 frame only if enable  2 bf 191 r_uv_swap  [1]  0x00 u v swap  2 bf 191 r_yc_swap  [2]  0x01 y c swap  2 c0 192 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 )   

 pixart imaging inc.  PAS6180                                                    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,  2011/05/12 5.   reference circuit schematic    dvdd28 gnd gnd dvdd28 gnd dvdd28 csd2 csd3 sysclk csd0 pxclk csd1 scl sda scl sda csd1 csd3 csd0 csd2 mclk csk con1 12-pin 1 2 3 4 5 6 7 8 9 10 11 12 c1 0.1uf u1 PAS6180lt a2 b2 a3 b3 c2 d2 c3 d3 a1 b1 c1 d1 a4 b4 c4 d4 csk mclk csd0 csd1 nc nc nc nc dvdd28 sda scl gnd csd2 csd3 nc nc dvdd28, main power, 2.8v typical, note : gnd, ground, the capacitor must be close to the sensor as passible.

 pixart imaging inc.  PAS6180                                                    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.                 15 p ixart ima g in g  inc.    e -mail:  fae_service@pixart.com.tw                                               v1.0,  2011/05/12 6.   package information        the formation of image is the result fo rmed by package top view(a1 : left-up)  and general lens(invert and mirror the  image).  

 pixart imaging inc.  PAS6180                                                    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.                 16 p ixart ima g in g  inc.    e -mail:  fae_service@pixart.com.tw                                               v1.0,  2011/05/12 recommended pcb layout   

 pixart imaging inc.  PAS6180                                                    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.                 17 p ixart ima g in g  inc.    e -mail:  fae_service@pixart.com.tw                                               v1.0,  2011/05/12 recommended guideline for pcb assembly    recommended vender and type for pb-free solder paste  1.   almit lfm-48w tm-hp   2.   senju m705-grn360-k     ir reflow soldering profile:  temperature profile is the most important  control in reflow soldering. it must be  fine tuned to establish a robust process.     the typical recommended ir reflow  profile is showed in figure below.    fig. 8 ir reflow profile  reflow profile :  1.   average ramp-up rate (30c to preheat zone): 1.5~ 2.5 degree c/ sec  2.   preheat zone:    2.1   temp ramp from 170~ 200 degree c  2.2   exposure time: 90 +/- 30 sec  3.   melting zone:  3.1   melting area temp > 220 degree c for at least 30 ~ 50 sec  3.2   peak temperature : 245 degree c.  others:  epoxy under-filled process is requi red post ic mounting process.    dispense epoxy    fig. epoxy under-filled  epoxy 
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