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ST7571 4 Gray Scale Dot Matrix LCD Controller/Driver



1. INTRODUCTION The ST7571 is a driver & controller LSI for 4-level gray scale graphic dot-matrix liquid crystal display systems. This chip is connected directly to a microprocessor, accepts Serial Peripheral Interface (SPI), IIC or 8-bit parallel display data and stores in an on-chip display data RAM of 128 x 129 x 2 bits. It performs display data RAM write operation with no external operating clock to minimize power consumption. In addition, because it contains power supply circuits necessary to drive liquid crystal, it is possible to make a display system with the fewest components.



2. FEATURES 4-level (White, Light Gray, Dark Gray, Black) Gray Scale Display with PWM and FRC Methods DDRAM data [ 2n : 2n+1 ] 2n 2n + 1



Gray Scale



0



0



White



0



1



Light gray



1



0



Dark gray



1



1



Black



(Accessible column address, n = 0, 1, 2, ……, 125, 126, 127)



Driver Output Circuits



On-chip Low Power Analog Circuit



128 segment outputs / 128+1 common outputs



− On-chip oscillator circuit



Applicable Duty Ratios



− Build-in Voltage converter ( x8)



− Various partial display



− Voltage regulator (temperature coefficient: -0.13%/°C)



− Partial window moving & data scrolling



− On-chip electronic contrast control function



On-chip Display Data RAM



(64 steps x 8)



− Capacity: 128 × 129 × 2= 33,024 bits



− Voltage follower (LCD bias : 1/5 to 1/12)



Microprocessor Interface



Operating Voltage Range



− 8-bit parallel interface with 6800-series or 8080-series



− Supply voltage (VDD1): 1.8 to 3.3V



− 4-line serial interface (4-line-SPI)



− Supply voltage (VDD2): 2.4 to 3.3V



− 3-line serial interface (3-line 8 bits SPI)



Package Type



− IIC serial interface



− Application for COG



LCD Driving Voltage(EEPROM) − To store contrast adjustment value for best display



ST7571



6800 , 8080 , 4-Line , 3-Line interface (without IIC interface)



ST7571i



IIC interface
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ST7571 3. ST7571 Pad Arrangement (COG) 



Chip Size： ：7956um X 780um







Bump Pitch： ： I/O PAD： ：80um COM PAD： ：33um







SEG PAD： ： 27um Bump Size： ： I/O PAD： ：65um X 63 um COM/SEG PAD： ：14um X 128um







Bump Height： ：15um







Chip Thickness: 300 um



I/O Pad



Fig. 1 ST7571 pad arrangement diagram
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ST7571 4. Pad Center Coordinates PAD No.



Pin Name



X



Y



CSEL=L



CSEL=H



1



COM[63]



COM[126]



3896.50



283.00



2



COM[62]



COM[124]



3863.50



3



COM[61]



COM[122]



4



COM[60]



5



PAD No.



Pin Name



X



Y



CSEL=L



CSEL=H



36



COM[28]



COM[56]



2741.50



283.00



283.00



37



COM[27]



COM[54]



2708.50



283.00



3830.50



283.00



38



COM[26]



COM[52]



2675.50



283.00



COM[120]



3797.50



283.00



39



COM[25]



COM[50]



2642.50



283.00



COM[59]



COM[118]



3764.50



283.00



40



COM[24]



COM[48]



2609.50



283.00



6



COM[58]



COM[116]



3731.50



283.00



41



COM[23]



COM[46]



2576.50



283.00



7



COM[57]



COM[114]



3698.50



283.00



42



COM[22]



COM[44]



2543.50



283.00



8



COM[56]



COM[112]



3665.50



283.00



43



COM[21]



COM[42]



2510.50



283.00



9



COM[55]



COM[110]



3632.50



283.00



44



COM[20]



COM[40]



2477.50



283.00



10



COM[54]



COM[108]



3599.50



283.00



45



COM[19]



COM[38]



2444.50



283.00



11



COM[53]



COM[106]



3566.50



283.00



46



COM[18]



COM[36]



2411.50



283.00



12



COM[52]



COM[104]



3533.50



283.00



47



COM[17]



COM[34]



2378.50



283.00



13



COM[51]



COM[102]



3500.50



283.00



48



COM[16]



COM[32]



2345.50



283.00



14



COM[50]



COM[100]



3467.50



283.00



49



COM[15]



COM[30]



2312.50



283.00



15



COM[49]



COM[98]



3434.50



283.00



50



COM[14]



COM[28]



2279.50



283.00



16



COM[48]



COM[96]



3401.50



283.00



51



COM[13]



COM[26]



2246.50



283.00



17



COM[47]



COM[94]



3368.50



283.00



52



COM[12]



COM[24]



2213.50



283.00



18



COM[46]



COM[92]



3335.50



283.00



53



COM[11]



COM[22]



2180.50



283.00



19



COM[45]



COM[90]



3302.50



283.00



54



COM[10]



COM[20]



2147.50



283.00



20



COM[44]



COM[88]



3269.50



283.00



55



COM[9]



COM[18]



2114.50



283.00



21



COM[43]



COM[86]



3236.50



283.00



56



COM[8]



COM[16]



2081.50



283.00



22



COM[42]



COM[84]



3203.50



283.00



57



COM[7]



COM[14]



2048.50



283.00



23



COM[41]



COM[82]



3170.50



283.00



58



COM[6]



COM[12]



2015.50



283.00



24



COM[40]



COM[80]



3137.50



283.00



59



COM[5]



COM[10]



1982.50



283.00



25



COM[39]



COM[78]



3104.50



283.00



60



COM[4]



COM[8]



1949.50



283.00



26



COM[38]



COM[76]



3071.50



283.00



61



COM[3]



COM[6]



1916.50



283.00



27



COM[37]



COM[74]



3038.50



283.00



62



COM[2]



COM[4]



1883.50



283.00



28



COM[36]



COM[72]



3005.50



283.00



63



COM[1]



COM[2]



1850.50



283.00



29



COM[35]



COM[70]



2972.50



283.00



64



COM[0]



COM[0]



1817.50



283.00



30



COM[34]



COM[68]



2939.50



283.00



65



COMS1



1784.50



283.00



31



COM[33]



COM[66]



2906.50



283.00



66



SEG[0]



1714.50



283.00



32



COM[32]



COM[64]



2873.50



283.00



67



SEG[1]



1687.50



283.00



33



COM[31]



COM[62]



2840.50



283.00



68



SEG[2]



1660.50



283.00



34



COM[30]



COM[60]



2807.50



283.00



69



SEG[3]



1633.50



283.00



35



COM[29]



COM[58]



2774.50



283.00



70



SEG[4]



1606.50



283.00
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ST7571 PAD No.



Pin Name



X



Y



PAD No.



Pin Name



X



Y



71



SEG[5]



1579.50



283.00



106



SEG[40]



634.50



283.00



72



SEG[6]



1552.50



283.00



107



SEG[41]



607.50



283.00



73



SEG[7]



1525.50



283.00



108



SEG[42]



580.50



283.00



74



SEG[8]



1498.50



283.00



109



SEG[43]



553.50



283.00



75



SEG[9]



1471.50



283.00



110



SEG[44]



526.50



283.00



76



SEG[10]



1444.50



283.00



111



SEG[45]



499.50



283.00



77



SEG[11]



1417.50



283.00



112



SEG[46]



472.50



283.00



78



SEG[12]



1390.50



283.00



113



SEG[47]



445.50



283.00



79



SEG[13]



1363.50



283.00



114



SEG[48]



418.50



283.00



80



SEG[14]



1336.50



283.00



115



SEG[49]



391.50



283.00



81



SEG[15]



1309.50



283.00



116



SEG[50]



364.50



283.00



82



SEG[16]



1282.50



283.00



117



SEG[51]



337.50



283.00



83



SEG[17]



1255.50



283.00



118



SEG[52]



310.50



283.00



84



SEG[18]



1228.50



283.00



119



SEG[53]



283.50



283.00



85



SEG[19]



1201.50



283.00



120



SEG[54]



256.50



283.00



86



SEG[20]



1174.50



283.00



121



SEG[55]



229.50



283.00



87



SEG[21]



1147.50



283.00



122



SEG[56]



202.50



283.00



88



SEG[22]



1120.50



283.00



123



SEG[57]



175.50



283.00



89



SEG[23]



1093.50



283.00



124



SEG[58]



148.50



283.00



90



SEG[24]



1066.50



283.00



125



SEG[59]



121.50



283.00



91



SEG[25]



1039.50



283.00



126



SEG[60]



94.50



283.00



92



SEG[26]



1012.50



283.00



127



SEG[61]



67.50



283.00



93



SEG[27]



985.50



283.00



128



SEG[62]



40.50



283.00



94



SEG[28]



958.50



283.00



129



SEG[63]



13.50



283.00



95



SEG[29]



931.50



283.00



130



SEG[64]



-13.50



283.00



96



SEG[30]



904.50



283.00



131



SEG[65]



-40.50



283.00



97



SEG[31]



877.50



283.00



132



SEG[66]



-67.50



283.00



98



SEG[32]



850.50



283.00



133



SEG[67]



-94.50



283.00



99



SEG[33]



823.50



283.00



134



SEG[68]



-121.50



283.00



100



SEG[34]



796.50



283.00



135



SEG[69]



-148.50



283.00



101



SEG[35]



769.50



283.00



136



SEG[70]



-175.50



283.00



102



SEG[36]



742.50



283.00



137



SEG[71]



-202.50



283.00



103



SEG[37]



715.50



283.00



138



SEG[72]



-229.50



283.00



104



SEG[38]



688.50



283.00



139



SEG[73]



-256.50



283.00



105



SEG[39]



661.50



283.00



140



SEG[74]



-283.50



283.00



Ver 1.0



4/79



2008/1/29



ST7571 PAD No.



Pin Name



X



Y



PAD No.



Pin Name



X



Y



141



SEG[75]



-310.50



283.00



176



SEG[110]



-1255.50



283.00



142



SEG[76]



-337.50



283.00



177



SEG[111]



-1282.50



283.00



143



SEG[77]



-364.50



283.00



178



SEG[112]



-1309.50



283.00



144



SEG[78]



-391.50



283.00



179



SEG[113]



-1336.50



283.00



145



SEG[79]



-418.50



283.00



180



SEG[114]



-1363.50



283.00



146



SEG[80]



-445.50



283.00



181



SEG[115]



-1390.50



283.00



147



SEG[81]



-472.50



283.00



182



SEG[116]



-1417.50



283.00



148



SEG[82]



-499.50



283.00



183



SEG[117]



-1444.50



283.00



149



SEG[83]



-526.50



283.00



184



SEG[118]



-1471.50



283.00



150



SEG[84]



-553.50



283.00



185



SEG[119]



-1498.50



283.00



151



SEG[85]



-580.50



283.00



186



SEG[120]



-1525.50



283.00



152



SEG[86]



-607.50



283.00



187



SEG[121]



-1552.50



283.00



153



SEG[87]



-634.50



283.00



188



SEG[122]



-1579.50



283.00



154



SEG[88]



-661.50



283.00



189



SEG[123]



-1606.50



283.00



155



SEG[89]



-688.50



283.00



190



SEG[124]



-1633.50



283.00



156



SEG[90]



-715.50



283.00



191



SEG[125]



-1660.50



283.00



157



SEG[91]



-742.50



283.00



192



SEG[126]



-1687.50



283.00



158



SEG[92]



-769.50



283.00



193



SEG[127]



-1714.50



283.00



159



SEG[93]



-796.50



283.00



194



COM[64]



COM[1]



-1784.50



283.00



160



SEG[94]



-823.50



283.00



195



COM[65]



COM[3]



-1817.50



283.00



161



SEG[95]



-850.50



283.00



196



COM[66]



COM[5]



-1850.50



283.00



162



SEG[96]



-877.50



283.00



197



COM[67]



COM[7]



-1883.50



283.00



163



SEG[97]



-904.50



283.00



198



COM[68]



COM[9]



-1916.50



283.00



164



SEG[98]



-931.50



283.00



199



COM[69]



COM[11]



-1949.50



283.00



165



SEG[99]



-958.50



283.00



200



COM[70]



COM[13]



-1982.50



283.00



166



SEG[100]



-985.50



283.00



201



COM[71]



COM[15]



-2015.50



283.00



167



SEG[101]



-1012.50



283.00



202



COM[72]



COM[17]



-2048.50



283.00



168



SEG[102]



-1039.50



283.00



203



COM[73]



COM[19]



-2081.50



283.00



169



SEG[103]



-1066.50



283.00



204



COM[74]



COM[21]



-2114.50



283.00



170



SEG[104]



-1093.50



283.00



205



COM[75]



COM[23]



-2147.50



283.00



171



SEG[105]



-1120.50



283.00



206



COM[76]



COM[25]



-2180.50



283.00



172



SEG[106]



-1147.50



283.00



207



COM[77]



COM[27]



-2213.50



283.00



173



SEG[107]



-1174.50



283.00



208



COM[78]



COM[29]



-2246.50



283.00



174



SEG[108]



-1201.50



283.00



209



COM[79]



COM[31]



-2279.50



283.00



175



SEG[109]



-1228.50



283.00



210



COM[80]



COM[33]



-2312.50



283.00
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ST7571 PAD



Pin Name



X



No.



CSEL=L



CSEL=H



211



COM[81]



COM[35]



-2345.50



212



COM[82]



COM[37]



213



COM[83]



214



Y



PAD



Pin Name



X



Y



No.



CSEL=L



CSEL=H



283.00



246



COM[116]



COM[105]



-3500.50



283.00



-2378.50



283.00



247



COM[117]



COM[107]



-3533.50



283.00



COM[39]



-2411.50



283.00



248



COM[118]



COM[109]



-3566.50



283.00



COM[84]



COM[41]



-2444.50



283.00



249



COM[119]



COM[111]



-3599.50



283.00



215



COM[85]



COM[43]



-2477.50



283.00



250



COM[120]



COM[113]



-3632.50



283.00



216



COM[86]



COM[45]



-2510.50



283.00



251



COM[121]



COM[115]



-3665.50



283.00



217



COM[87]



COM[47]



-2543.50



283.00



252



COM[122]



COM[117]



-3698.50



283.00



218



COM[88]



COM[49]



-2576.50



283.00



253



COM[123]



COM[119]



-3731.50



283.00



219



COM[89]



COM[51]



-2609.50



283.00



254



COM[124]



COM[121]



-3764.50



283.00



220



COM[90]



COM[53]



-2642.50



283.00



255



COM[125]



COM[123]



-3797.50



283.00



221



COM[91]



COM[55]



-2675.50



283.00



256



COM[126]



COM[125]



-3830.50



283.00



222



COM[92]



COM[57]



-2708.50



283.00



257



COM[127]



COM[127]



-3863.50



283.00



223



COM[93]



COM[59]



-2741.50



283.00



258



COMS2



-3896.50



283.00



224



COM[94]



COM[61]



-2774.50



283.00



259



PS0



-3858.00



-315.50



225



COM[95]



COM[63]



-2807.50



283.00



260



VSS1



-3778.00



-315.50



226



COM[96]



COM[65]



-2840.50



283.00



261



PS1



-3698.00



-315.50



227



COM[97]



COM[67]



-2873.50



283.00



262



VDD1



-3618.00



-315.50



228



COM[98]



COM[69]



-2906.50



283.00



263



PS2



-3538.00



-315.50



229



COM[99]



COM[71]



-2939.50



283.00



264



VSS1



-3458.00



-315.50



230



COM[100]



COM[73]



-2972.50



283.00



265



CSB



-3378.00



-315.50



231



COM[101]



COM[75]



-3005.50



283.00



266



RST



-3298.00



-315.50



232



COM[102]



COM[77]



-3038.50



283.00



267



A0



-3218.00



-315.50



233



COM[103]



COM[79]



-3071.50



283.00



268



EWR



-3138.00



-315.50



234



COM[104]



COM[81]



-3104.50



283.00



269



ERD



-3058.00



-315.50



235



COM[105]



COM[83]



-3137.50



283.00



270



D0



-2978.00



-315.50



236



COM[106]



COM[85]



-3170.50



283.00



271



D1



-2898.00



-315.50



237



COM[107]



COM[87]



-3203.50



283.00



272



D2



-2818.00



-315.50



238



COM[108]



COM[89]



-3236.50



283.00



273



D3



-2738.00



-315.50



239



COM[109]



COM[91]



-3269.50



283.00



274



D4



-2658.00



-315.50



240



COM[110]



COM[93]



-3302.50



283.00



275



D5



-2578.00



-315.50



241



COM[111]



COM[95]



-3335.50



283.00



276



D6



-2498.00



-315.50



242



COM[112]



COM[97]



-3368.50



283.00



277



D7



-2418.00



-315.50



243



COM[113]



COM[99]



-3401.50



283.00



278



RST



-2338.00



-315.50



244



COM[114]



COM[101]



-3434.50



283.00



279



CSB



-2258.00



-315.50



245



COM[115]



COM[103]



-3467.50



283.00



280



VDD1



-2178.00



-315.50
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ST7571



PAD No.



Pin Name



X



Y



PAD No.



Pin Name



X



Y



281



VDD1



-2098.00



-315.50



316



V0I



702.00



-315.50



282



VDD1



-2018.00



-315.50



317



V0I



782.00



-315.50



283



VDD2



-1938.00



-315.50



318



V0S



862.00



-315.50



284



VDD2



-1858.00



-315.50



319



V0O



942.00



-315.50



285



VDD2



-1778.00



-315.50



320



V0O



1022.00



-315.50



286



VDD2



-1698.00



-315.50



321



XV0O



1102.00



-315.50



287



VDD3



-1618.00



-315.50



322



XV0O



1182.00



-315.50



288



VDD3



-1538.00



-315.50



323



XV0S



1262.00



-315.50



289



VSS3



-1458.00



-315.50



324



XV0I



1385.00



-315.50



290



VSS3



-1378.00



-315.50



325



XV0I



1465.00



-315.50



291



VSS2



-1298.00



-315.50



326



XV0I



1545.00



-315.50



292



VSS2



-1218.00



-315.50



327



XV0I



1625.00



-315.50



293



VSS2



-1138.00



-315.50



328



VDD1



1705.00



-315.50



294



VSS2



-1058.00



-315.50



329



VEXT



1785.00



-315.50



295



VSS1



-978.00



-315.50



330



OSC1



1865.00



-315.50



296



VSS1



-898.00



-315.50



331



DCPS



1945.00



-315.50



297



VSS1



-818.00



-315.50



332



VSS1



2025.00



-315.50



298



VSS1



-738.00



-315.50



333



CSEL



2105.00



-315.50



299



VDD2



-658.00



-315.50



334



VD1I



2185.00



-315.50



300



VDD2



-578.00



-315.50



335



VD1I



2265.00



-315.50



301



VDD2



-498.00



-315.50



336



VD1O



2345.00



-315.50



302



VDD2



-418.00



-315.50



337



VGO



2425.00



-315.50



303



VDD3



-338.00



-315.50



338



VGO



2505.00



-315.50



304



VDD3



-258.00



-315.50



339



VGS



2585.00



-315.50



305



MF2



-178.00



-315.50



340



VGI



2665.00



-315.50



306



MF1



-98.00



-315.50



341



VGI



2745.00



-315.50



307



MF0



-18.00



-315.50



342



VGI



2825.00



-315.50



308



DS0



62.00



-315.50



343



VGI



2905.00



-315.50



309



DS1



142.00



-315.50



344



VPP



2985.00



-315.50



310



VMO



222.00



-315.50



345



VPP



3065.00



-315.50



311



VMO



302.00



-315.50



346



VPP



3145.00



-315.50



312



VMO



382.00



-315.50



347



VE



3225.00



-315.50



313



VSS2



462.00



-315.50



348



DUMMY1



3341.00



-315.50



314



V0I



542.00



-315.50



349



DUMMY2



3421.00



-315.50



315



V0I



622.00



-315.50



350



DUMMY3



3501.00



-315.50
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ST7571 PAD No.



Pin Name



X



Y



351



DUMMY4



3581.00



-315.50



352



DUMMY5



3661.00



-315.50



353



DUMMY6



3741.00



-315.50



354



DUMMY7



3821.00



-315.50
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ST7571



5.BLOCK DIAGRAM



DB0 DB1 DB2 DB3 DB4 DB5 DB6(SI) DB7(SCL) E_RD RW_WR A0 CSB RST PS0 PS1 PS2



2008/1/29



9/79



Ver 1.0



DS0 DS1 MF0 MF1 MF2



Fig.2 Block diagram



ST7571 6. PIN DESCRIPTION 6.1 POWER SUPPLY Power Supply Pin Description Name



I/O



Description



VDD1



Power



Power supply for digital circuit



VDD2



Power



Power supply for analog circuit(booster)



VDD3



Power



Power supply for analog circuit(regulator)



VSS1



Power



Ground for digital circuit



VSS2



Power



Ground for analog circuit(booster)



VSS3



Power



Ground for analog circuit(regulator)



6.2 LCD DRIVER SUPPLY LCD Driver Supply Pin Description Name



I/O



Description Positive LCD driver supply voltages.



V0O V0I



V0OUT is the output voltage of V0 generated by ST7571 I/O



V0S



V0IN is the input pin of power supply to generate V0 voltage for LCD. V0S is the input pin of power supply to sense the V0 voltage. V0OUT, V0IN, V0S should be connected together by FPC. Negative LCD driver supply voltages.



XV0O XV0I



XV0OUT is the output voltage of XV0 generated by ST7571. I/O



XV0S



XV0IN is the input pin of power supply to generate XV0 voltage for LCD. XV0S is the input pin of power supply to sense the XV0 voltage. XV0OUT, XV0IN , XV0S should be connected together by FPC. LCD driver supply voltages The voltage determined by LCD pixel is impedance-converted by an operational amplifier for application. VG,VM need the capacitor between with VSS



VGO



Voltages should have the following relationship;



VGI



V0 ≧ Vg ≧ Vm ≧ VSS ≧ XV0



VGS VMO



I/O



0.7V< Vm< VDD2-0.7V and 1.8V < Vg < VDD2. When the internal power circuit is active, these voltages are generated as following table according to the state of LCD bias. LCD bias



VG



VM



1/N bias



(2/N) x V0



(1/N) x V0



NOTE: N = 5 to 12
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ST7571 6.3 SYSTEM CONTROL System Control Pin Description Name



I/O



Description



VEXT



O



For testing, must set with floating.



OSC1



I



Connect OSC1 to VDD1.



DCPS



I



Digital Circuit Power Select L: When VDD1 > 2.8V, used Internal Regulator as digital circuit power. H: When VDD1 0 ≤ tV2ON ≤ No Limitation.



2.



tRSTL: Reset Low time after VDD1 is stable. => 0 ≤ tRSTL ≤ 50 ms*1.



3.



tRW: Reset low pulse width. Please refer to RESB timing specification.



Note: 1.



IC will NOT be damaged if either VDD1 or VDD2 is OFF while another is ON. The specification listed here is to prevent abnormal display on LCD module.



2.



Be sure the power is stable and the internal reset is finished (refer to RST timing specification).
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ST7571 Referential Instruction Setup Flow: Data Displaying



End of Initialization



Display Data RAM Addressing by Instruction [Initial Display Line] [Set Page Address] [Set Column Address]



Write Display Data by Instruction [Display Data Write]



Turn Display ON/OFF Instruction [Display ON/OFF]



End of Data Display



Fig. 27 Data Displaying



Referential Instruction Setup Flow: Power OFF
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ST7571 Power OFF Flow and Sequence



By setting 0xA9, ST7571 will go into power save mode. The LCD driving outputs are fixed to VSS, built-in power circuits are turned OFF and a discharge process starts.



Instruction Flow



After the built-in power circuits are turned OFF and completely discharged, the power (VDD1 and VDD2) can be removed. Fig. 28 Power off instruction flow
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ST7571 An alternate method is to use the RST signal to set ST7571 into power save mode. After hardware reset, ST7571 is in power save mode (same as previous case).



Normal Operating Set RST=“L” (> tRW) Set RST=“H” Wait Power turning OFF (about 250ms) Turn OFF Power (VDD1 & VDD2) Power OFF Operating Flow After the built-in power circuits are turned OFF and completely discharged, the power (VDD1 and VDD2) can be removed. Fig. 29 Power off operating flow Note: 1.



tIPOFF: Internal Power discharge time. => 250ms (max).



2.



tV2OFF: Period between VDD1 and VDD2 OFF time. => 0 ms (min).



3.



It is NOT recommended to turn VDD1 OFF before VDD2. Without VDD1, the internal status cannot be guaranteed and internal discharge-process maybe stopped. The un-discharged power maybe flows into COM/SEG output(s) and the liquid crystal in panel maybe polarized.



4.



IC will NOT be damaged if either VDD1 or VDD2 is OFF while another is ON.



5.



The timing is dependent on panel loading and the external capacitor(s).



6.



The timing in these figures is base on the condition that: LCD Panel Size = 1.8”.



7.



When turning VDD2 OFF, the falling time should follow the specification: 300ms ≤ tPFall ≤ 1sec
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ST7571 LIMITING VALUES In accordance with the Absolute Maximum Rating System; see notes 1 and 2. Parameter



Symbol



Conditions



Unit



Power Supply Voltage



VDD1



1.8~3.3



V



Power supply voltage



VDD2



2.4~3.3



V



Power supply voltage



VDD3



2.4~3.3



V



Power supply voltage



V0



0~15.12



V



Power supply voltage



XV0



-12.6 ~ 0



V



Power supply voltage



VG



1.8 to VDD2



V



Power supply voltage



VM



0.7 to (VDD2-0.7)



V



Operating temperature



TOPR



–30 to +85



°C



Storage temperature



TSTR



–65 to +150



°C



VO



VDD



VDD VG; VM VSS



VSS System (MPU) side



VSS ST7571 chip side



Fig. 30
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ST7571 Notes 1. Stresses above those listed under Limiting Values may cause permanent damage to the device. 2. Parameters are valid over operating temperature range unless otherwise specified. All voltages are with respect to VSS unless otherwise noted. 3. Insure that the voltage levels of VG, VM are always such that VO > VG > VM > VSS > XV0



Referential LCD Module Setting VDD1=1.8V, VDD2=2.8V, N-Line=0, Panel Size=1.5” Duty



Vop



Bias



1/129



10.5V~12V



1/9,



1/81



10.5V~11.5V



1/10



1/65



9.5V ~ 10.5V,



1/9



Note: It is recommended to reserve some range for user adjustment and temperature effect.
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ST7571 DC CHARACTERISTICS VDD1 = 1.8 V to 3.3V; VSS = 0 V; Temp = -30℃ ℃ to +85℃ ℃; unless otherwise specified. Rating Item



Applicable



Symbol Condition



Units Pin



Min.



Typ.



Max.



1.8



—



3.3



V



VDD1



Operating Voltage (1)



VDD1



Operating Voltage (2)



VDD2



(Relative to VSS)



2.4



—



3.3



V



*3



Operating Voltage (3)



VDD3



(Relative to VSS)



2.4



—



3.3



V



*3



High-level Input Voltage



VIHC



0.7 x VDD1 —



VDD1



V



*2



Low-level Input Voltage



VILC



VSS



—



0.3 x VDD1 V



*2



Input leakage current



ILI



–1.0



—



1.0



μA



Booster output voltage range



V0



3.38



—



15.12



V



Voltage follower output voltage Vm



0.7



Vg/2



VDD2-0.7



V



Vg output voltage range



Vg



1.8



—



VDD2



V



XV0 output voltage range



XV0



Vg-3.38



—



—



V



Output leakage current



ILO



–3.0



—



3.0



μA



—



0.7



VIN = VDD1 or VSS



VIN = VDD1 or VSS



*4



*5



Vop=12V Liquid Crystal Driver ON



Ta =



ΔV=1.2V



SEGn KΩ



RON Resistance



25°C



COMn *6



VG=2V ΔV=0.2V



—



0.7



70



77



1/129 duty Oscillator Frame frequency fFRAME Ta = 25°C



84



Hz



Frequency FR[3:0]=0000(77Hz)
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ST7571 Bare Dice Consumption Current : During Display, with the Internal Power Supply, Current consumed by total ICs when an external power supply(VDD1,VDD2,VDD3) is used . Condition Test pattern



Rating



Symbol



Units



Notes



600



μA



*7



10



μA



*8



Min.



Typ.



Max.



—



450



—



5



VDD1=1.8V, VDD2=VDD3=2.8V Display Pattern ISS



Vop=10.5V, 8X booster, 1/9BIAS,



SNOW Ta = 25°C , N-Line=1 VDD1=1.8V, VDD2=VDD3=2.8V , Power Down



ISS Ta = 25°C



Notes to the DC characteristics 1. The maximum possible VOUT voltage that may be generated is dependent on voltage, temperature and (display) load. 2. Internal clock 3. Power-down mode. During power down all static currents are switched off.



References for items market with * *1 While a broad range of operating voltages is guaranteed, performance cannot be guaranteed if there are sudden fluctuations to the voltage while the MPU is being accessed. *2 The A0, D0 to D5, D6 (SI), D7 (SCL), /RD (E), /WR (R/W), CSB, IMS, OSC, P/S, /DOF, RESB ,and MODE terminals. *3 For analog power. *4 The A0, /RD (E), /WR, /(R/W), CSB, IMS, OSC, P/S, /DOF, RESB and MODE terminals. *5 Applies when the D0 to D5, D6 (SI), D7 (SCL) terminals are in a high impedance state. *6 These are the resistance values for when a 0.1 V voltage is applied between the output terminal SEGn or COMn and the various power supply terminals (VG, VM). These are specified for the operating voltage range. RON = 0.1 V /∆I (Where ∆I is the current that flows when 0.1 V is applied while the power supply is ON.) *7,8 It indicates the current consumed on IC alone when the internal oscillator circuit and display are turned on.
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ST7571 TIMING CHARACTERISTICS System Bus Write Characteristics 1 (For the 8080 Series MPU) A0 tAW8



tAH8



CSB tCYC8 tCCHW WR,RD tCCLW tDS8



tDH8



D0 to D7



Fig. 31 (VDD1 = 1.8~3.3V , Ta =-30~85°C ) Rating Item



Signal



Address hold time Address setup time



A0



System cycle time Write L pulse width



Symbol



Condition



Units Min.



Max.



tAH8



0



—



tAW8



0



—



tCYC8



640



—



tCCLW



360



—



tCCHW



280



—



tDS8



80



—



tDH8



30



—



ns



WR Write H pulse width WRITE Data setup time D0 to D7 WRITE Data hold time



*1 The input signal rise time and fall time (tr, tf) is specified at 15 ns or less. When the system cycle time is extremely fast, (tr +tf) ≦ (tCYC8 – tCCLW – tCCHW) is specified. *2 All timing is specified using 20% and 80% of VDD1 as the reference. *3 tCCLW is specified as the overlap between CSB being “L” and WR being at the “L” level.
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ST7571 System Bus Write Characteristics 1 (For the 6800 Series MPU) A0 R/W tAW6



tAH6



CSB tCYC6 tEWHW E tEWLW tDH6



tDS6 D0 to D7



Fig. 32 (VDD1 =1.8V~3.3V



, Ta =-30~85°C )



Rating Item



Signal



Address hold time Address setup time



A0



System cycle time Enable L pulse width (WRITE)



Symbol



Condition



Units Min.



Max.



tAH6



0



—



tAW6



0



—



tCYC6



640



—



tEWLW



360



—



tEWHW



280



—



tDS6



80



—



tDH6



30



—



ns



WR Enable H pulse width (WRITE) WRITE Data setup time D0 to D7 WRITE Data hold time



*1 The input signal rise time and fall time (tr, tf) is specified at 15 ns or less. When the system cycle time is extremely fast, (tr +tf) ≦ (tCYC6 – tEWLW – tEWHW) is specified. *2 All timing is specified using 20% and 80% of VDD1 as the reference. *3 tEWLW is specified as the overlap between CSB being “H” and E being “L”.
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ST7571 SERIAL INTERFACE(4-Line Interface) tCCSS



tCSH



CSB



tSAS



tSAH



A0 tSCYC tSLW



SCL



tSHW tf



tr



tSDS



tSDH



SI



Fig. 33 (VDD1=1.8V~3.3V,Ta=-30~85℃) Rating Item



Signal



Serial Clock Period SCL “H” pulse width



SCL



SCL “L” pulse width Address setup time



Symbol



Condition



Units Min.



Max.



tSCYC



200



—



tSHW



80



—



tSLW



80



—



tSAS



60



—



tSAH



30



—



tSDS



60



—



tSDH



30



—



tCSS



40



—



tCSH



100



—



A0 Address hold time Data setup time



ns



SI Data hold time CS-SCL time CSB CS-SCL time



*1 The input signal rise and fall time (tr, tf) are specified at 15 ns or less. *2 All timing is specified using 20% and 80% of VDD1 as the standard.
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ST7571 SERIAL INTERFACE(3-Line Interface) tCCSS



tCSH



CSB



tSCYC tSLW



SCL



tSHW tf



tr



tSDS



tSDH



SI



Fig. 34 (VDD1=1.8V~3.3V,Ta=-30~85℃) Rating Item



Signal



Serial Clock Period SCL “H” pulse width



SCL



SCL “L” pulse width Data setup time



Symbol



Condition



Units Min.



Max.



tSCYC



200



—



tSHW



80



—



tSLW



80



—



tSDS



60



—



tSDH



30



—



tCSS



40



—



tCSH



100



—



ns



SI Data hold time CS-SCL time CSB CS-SCL time



*1 The input signal rise and fall time (tr, tf) are specified at 15 ns or less. *2 All timing is specified using 20% and 80% of VDD1 as the standard.
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ST7571 SERIAL INTERFACE(IIC Interface)



Fig. 35 (VDD1=3.3V,Ta=-30~85℃) Rating Item



Signal Symbol



Condition



Units Min.



Max.



SCL clock frequency



SCL



FSCLK



-



400



kHZ



SCL clock low period



SCL



TLOW



1.3



-



us



SCL clock high period



SCL



THIGH



0.6



-



us



Data set-up time



SDA



TSU;Data



100



-



ns



Data hold time



SDA



THD;Data



0



0.9



us



SCL,SDA rise time



SCL



TR



20+0.1Cb 300



ns



SCL,SDA fall time



SCL



TF



20+0.1Cb 300



ns



Cb



-



400



pF



Capacitive load represented by each bus line Setup time for a repeated START condition



SDA



TSU;SUA



0.6



-



us



Start condition hold time



SDA



THD;STA



0.6



-



us



Setup time for STOP ondition



TSU;STO



0.6



-



us



Tolerable spike width on bus



TSW



-



50



ns



TBUF



1.3



BUS free time between a STOP and StART condition
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ST7571 RESET TIMING



Fig. 36 (VDD1 = 1.8V~3.3V , Ta = –30 to 85°C ) Rating Item



Signal



Reset time Reset “L” pulse width



Ver 1.0



RST



Symbol



Condition



Units Min.



Typ.



Max.



tR



120



—



—



ms



tRW



2.0



—



—



us
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ST7571 POWER PAD CONNECT The pinning of the ST7571 is optimized for single plane wiring e.g. for chip-on-glass display modules. Display size: 129 X 128 pixels.



Fig. 37



Application diagram: internal charge pump is used and single VDD



The required minimum value for the external capacitors in an application with the ST7571 are: C = 1uF. Higher capacitor values are recommended for ripple reduction.



Ver 1.0



68/79



2008/1/29



ST7571 APPLICATION Program Example 4-Gray programming example for ST7571 SETP



SERIAL BUS BYTE



DISPLAY



OPERATION



0



Start



CSB IS going low.



1



A0 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0



Mode Set.



0



0



0



1



1



1



0



0



FR[3:0] = 0000



0



0



0



0



0



0



1



x’



2



3.b



3.c



4



5.a



0



BE= 1



A0 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 0



3.a



0



1



0



1



0



1



0



1



OSC ON



1



A0 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0



Set Ra/Rb



0



Set R[2:0]



0



0



1



0



0



R2



R1



R0



A0 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0



Set EV



0



1



0



0



Set Ev[5:0]



0



x’



x’



Ev5



0



0



Ev4



0 Ev3



0



1



Ev2



Ev1



Ev0



A0 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0



Set Bias



0



Set B[2:0]



0



1



0



1



0



B2



B1



B0



A0 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 0



0



0



1



1



1



0



0



0



0



0



0



0



0



1



x’



Mode Set.



0 0



A0 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0



SET Power Control



0



Booster ON



0



0



1



0



1



1



1



1



Regulator ON Follower ON 5.b



6



A0 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0



Display control.



0



Display on



1



0



1



0



1



1



1



1



A0 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0



Data Write.



1



0



0



1



0



0



1



1



0



Y,X are initialized to 0 by



1



0



0



1



0



0



1



1



0



default, so they aren’t set here…



7



8



A0 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 1



0



1



0



0



1



0



0



1



1



0



1



0



0



1



0



0



1



Data Write.



A0 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 1



0



1



0



0



1



0



0



1



1



0



1



0



0



1



0



0



1
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Data Write.
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ST7571 9



10



11



12



13



14



15



A0 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 1



0



1



0



0



1



0



0



1



1



0



1



0



0



1



0



0



1



Data Write.



A0 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 1



0



0



1



1



0



0



1



0



1



0



0



1



1



0



0



1



0



Data Write.



A0 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 1



0



0



0



0



0



0



0



0



1



0



0



0



0



0



0



0



0



Data Write.



A0 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 1



0



1



0



0



0



0



0



1



1



0



1



0



0



0



0



0



1



Data Write.



A0 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 1



0



1



1



1



1



1



1



1



1



0



1



1



1



1



1



1



1



Data Write.



A0 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 1



0



1



0



0



0



0



0



1



1



0



1



0



0



0



0



0



1



Data Write.



A0 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0



Display Control.



0



Set Reverse display mode



1



0



1



0



0



1



1



1



REV=1



16



A0 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0



Set column address of RAM.



0



0



0



0



1



0



0



0



0



Set address to “00000000”.



0



0



0



0



0



0



0



0



0



Y[7:0]=00000000 (Y0 default is 0)



17



A0 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 1



0



0



0



0



0



0



0



0



1



0



0



0



0



0



0



0



0



Data Write.



Programming example for ST7571(Use IIC Interface)
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ST7571 SETP 1



SERIAL BUS BYTE



DISPLAY



OPERATION



IIC INTERFACE Start DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0



Slave address for write



DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0



Control byte with cleared Co



2



3 0 4



5



6.c



8.a



0



0



0



0



1



1



1



0



0



0



0



0



0



1



0



x’



0



bit and A0 set to logic 0 Mode Set.



0



FR[3:0] = 0000



0



BE= 1



DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 0



1



0



1



0



1



OSC ON



1



DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 0



1



0



0



R2 R1



Set Ra/Rb



R0



Set R[2:0]



DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 1



0



0



x’



x’



Ev5



0



0



Ev4



0 Ev3



0



1



Ev2



Ev1



Set EV Set Ev[5:0] Ev0



DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 0



7



0



0



0 6.b



0



DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0



1 6.a



0



1



0



1



0



B2



B1



Set Bias



B0



Set B[2:0]



DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0



Mode Set.



0



0



1



1



1



0



0



0



0



0



0



0



1



x’



0 0



DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 0



0



1



0



1



1



1



SET Power Control



1



Booster ON Regulator ON Follower ON



8.b



DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 1



9



0



1



0



1



1



1



Display control.



1



Display on



IIC INTERFACE Start



restart



DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0



Slave address for write



DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0



Control byte with clear Co bit



10



11 0



1



0



0



0



0



0



0



and A0 set to logic 1



DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0



Data Write.



0



0



1



0



0



1



1



0



Y,X are initialized to 0 by



0



0



1



0



0



1



1



0



default, so they aren’t set



12 here…
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ST7571 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 0



1



0



0



1



0



0



1



0



1



0



0



1



0



0



1



Data Write.
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DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 0



1



0



0



1



0



0



1



0



1



0



0



1



0



0



1



Data Write.
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DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 0



1



0



0



1



0



0



1



0



1



0



0



1



0



0



1



Data Write.
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DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 0



0



1



1



0



0



1



0



0



0



1



1



0



0



1



0



Data Write.
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DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 0



0



0



0



0



0



0



0



0



0



0



0



0



0



0



0



Data Write.



17



DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 0



1



0



0



0



0



0



1



0



1



0



0



0



0



0



1



Data Write.
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DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 0



1



1



1



1



1



1



1



0



1



1



1



1



1



1



1



Data Write.
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DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 0



1



0



0



0



0



0



1



0



1



0



0



0



0



0



1



Data Write.



20



21



IIC INTERFACE start



restart



DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0



Slave address for write



DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0



Control byte with set Co bit



22



23 1



Ver 1.0



0



0



0



0



0



0



0



and A0 set to logic 0
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ST7571 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 1



0



1



0



0



1



1



Display Control.



1



Set Reverse display mode



24 REV=1



DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0



Control byte with set Co bit



25 1



0



0



0



0



0



0



0



and A0 set to logic 0



DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0



Set column address of RAM.



0



0



0



1



0



0



0



0



Set address to “00000000”.



0



0



0



0



0



0



0



0



Y[7:0]=00000000



26 (Y0 default is 00) DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0



Control byte with set Co bit



27 1



1



0



0



0



0



0



0



and A0 set to logic 1



DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 0



0



0



0



0



0



0



0



0



0



0



0



0



0



0



0



Data Write.



28



29



IIC INTERFACE start



restart



DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0



Slave address for write



DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0



Control byte with set Co bit



30



31 1



0



0



0



0



0



0



0



and A0 set to logic 0



DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 1



0



0



0



0



0



0



Set X address of RAM.



0



Set address to “0000000”.



32



DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0



Control byte with cleared Co



33 1



Ver 1.0



0



0



0



0



0



0



0



bit and A0 set to logic 0



73/79



2008/1/29



ST7571 APPLICATION NOTES
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ST7571 1 COM63



: TEST PAD



347VE 346VPP 345VPP



FPC



344VPP 343VGI



ST 7571 Resolution: 129(128com+ICOM)*128SEG Interface: 8080 PS0 : H PS1 :L PS2 :L OSC:H DCPS: L( VDD1>2.8V) DCPS: H( VDD12.8V) DCPS: H( VDD12.8V) DCPS: H( VDD12.8V) DCPS: H ( VDD1 
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