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100 I/O with 144 pin package
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TS-7520  RAM, RTC,  SD cards




DDR1 SDRAM




728-1005-2-ND




12 pF




RTC




12.5 pF Xtal




Intersil has RTC




with same pin-out




64 Mbyte




Micro SD Card Socket #0




21




B




Feb. 12, 2012




60 mohm




Micro SD Socket #1




29




A0




30




A1




31




A2




32




A3




35




A4




36




A5




37




A6




38




A7




39




A8




40




A9




28




A10




41




A11




42




A12




26




BA0




27




BA1




23




RAS#




22




CAS#




21




WE#




44




CKE




45




CLK




24




CS#




1




VCCINT




18




VCCINT




14




NC




3




VCCIO




9




VCCIO




55




VCCIO




61




VCCIO




2




DQ0




4




DQ1




5




DQ2




7




DQ3




8




DQ4




10




DQ5




11




DQ6




13




DQ7




54




DQ8




56




DQ9




57




DQ10




59




DQ11




60




DQ12




62




DQ13




63




DQ14




65




DQ15




6




GNDIO




12




GNDIO




34




GND




48




GND




52




GNDIO




58




GNDIO




47




UDM




49




VREF




50




DNU




51




UDQS




53




NC




66




GND




64




GNDIO




16




LDQS




17




NC/A13




19




DNU




20




LDM




25




NC




43




NC




46




CLK#




33




VCCINT




15




VCCIO




U10




DDR1_RAM




C82




.1 uF




C61




.1 uF




C62




.1 uF




C63




.1 uF




C64




.1 uF




C65




.1 uF




C66




.1 uF




R106




100




R102




100




R103




100




1




2




RN1-A




4.7K




7




8




RN1-D




4.7K




1




2




RN3-A




4.7K




3




4




RN3-B




4.7K




6




SCL




5




SDA




1




XIN




2




XOUT




8




VCC




7




OUT




3




BAT




4




GND




U12




M41T00S




1




4




2




3




Y1




XTAL_SMT_32KHZ




C83




.1 uF




K1




R286




1.50K




1




2




RN4-A




4.7K




3




4




RN4-B




4.7K




7




8




RN4-D




4.7K




C120




10 nF




C93




.1 uF




7




DATA_0




8




DATA_1




1




DATA_2




2




DATA_3




5




CLK




3




COMMAND




4




VDD




6




GND




10




FRM2




9




FRM1




11




FRM3




12




FRM4




CN7




CONN_MICRO_SD




D




S




G




1




2




3




Q90




DMP2305




R340




12.1K




C70




.1 uF




C45




.1 uF




C150




.1 uF




7




DATA_0




8




DATA_1




1




DATA_2




2




DATA_3




5




CLK




3




COMMAND




4




VDD




6




GND




10




FRM2




9




FRM1




11




FRM3




12




FRM4




CN8




CONN_MICRO_SD




R100




100




K




A




LED2




LED_GREEN




K




A




LED3




LED_RED




K




A




LED4




LED_RED




R387




240




R388




240




R389




240




ADD_00




ADD_01




ADD_02




ADD_03




ADD_04




ADD_05




ADD_06




ADD_07




ADD_08




ADD_09




ADD_10




ADD_11




ADD_12




RAM_BA0




RAM_BA1




RAM_RAS#




RAM_CAS#




RAM_WR#




RAM_CS#




RAM_DM0




RAM_DM1




RAM_QS0




RAM_QS1




RAM_CKE




RAM_CLK#




RAM_CLK




2.5V




DATA_07




1.2V




DATA_[00:15]




ADD_[00:12]




1.2V




DATA_06




DATA_05




DATA_04




DATA_03




DATA_02




DATA_01




DATA_00




DATA_08




DATA_09




DATA_10




DATA_11




DATA_12




DATA_13




DATA_14




DATA_15




3.3V




JTAG_TMS




CPU_TCK




JTAG_DIN




RTC_SCL




RTC_SDA




3.3V




3.3V




MODE2




PUSH_SW#




SD_POWER#




SD_D0




SD_D1




SD_D2




SD_D3




SD_CMD




SD0_CLK




3.3V




SD_D0




SD_D1




SD_D2




SD_D3




SD_CMD




SD1_CLK




SD_3.3V




SD_3.3V




SD_RAIL_SINK#




3.3V




SD_ACT_LED#




SD0_FAULT_LED#




SD1_FAULT_LED#






Technologic Systems




Date




Title:




Rev:




Designer




Sheet




of




4




RLM




TS-7520  Power Supplies




2.5V Regulator




Est. 100 mA load




1.84V nominal




1.8V Regulator




Measured 420 mA load




1.2V Reg.




FPGA Core




DFN package




3.32V nominal




3.3V Regulator




Max. current = 1.7 Amps




L2 = LQH44PN3R3




DFN package
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TS-7520  5V Power and Neg. Rail




Input Power




122 mohm typ.




VIN




C1608X5R1C474K = .47 uF 16V 0603
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2.2A rms @ 85 deg.




8 x 8 x 4 mm




75 mohm




23 cents @ 1000




RL80J471MDNA  8 mohm




8 mm dia, 8 mm height




470 uF @ 6.3V .23 @ 1K




C160 must be very near Q4




C158 must be very near U5
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B




50 mohm 40V




5V




VLP8040T-150M




2.6A rms @ 85 deg.




8 x 8 x 4 mm




58 mohm




23 cents @ 1000




-0.25V




Negative Rail for ADC Op Amp




(from FPGA)




(To U4)




NEG




3.5mm lead space




8 mm diameter




PF3




PTC_1.5A_33V




C18




10 uF




50V




FB9




1.25V
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G
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D90




L4




15 uH




C35




.47 uF




16V




R70




91.0K
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3.3 nF
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3.3 nF




R145




54.9K




C20




10 uF




6.3V




C99




470 uF




6.3V




R62




3.24K




R63




3.24K
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PTC_1.5A_33V




C177




100 uF
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1
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D29




BAT54-S




VIN
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NEG_V




NEG_DRIVE




12-24V




FUSED1_VPLUS




FUSED2_VPLUS




FUSED3_VPLUS
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Level shifter
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B




5V 




3.3V




485 Term




RS-485 Driver




COM2




COM Port




MOD Bus 1




111 ohm equivalent




termination




RS-485 Driver




MOD Bus 0




111 ohm equivalent




termination




19




OE




1




DIR




2




A1
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17
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B4
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B6
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B7
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VCC




10




GND




U15




74LVC245




V-




V+




Vcc




GND




C2-




C2+




C1-




C1+
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R1




T2




T1




1




2




3




4




5




6




7




8




9




10
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12




13




14




15




16




U14




SP202




SIPEX




C50




.1 uF




C96




.1 uF




C90




.1 uF




C92




.1 uF




C91




.1 uF




R64




3.24K




R65




3.24K




R107




124




R343




12.1K




C143




.1 uF




R345




12.1K




C152




.1 uF




R130




649




R131




649




FB20




600 ohm




FB21




600 ohm




R193




60.4




R194




60.4




4




TXD




1




RXD




3




TXEN




2




RXEN#




8




VCC




6




X+




7




X-




5




GND




U41




SP485EEN
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TXD




1




RXD




3




TXEN




2




RXEN#




8




VCC




6




X+




7




X-




5




GND




U42




SP485EEN




R346




12.1K




C155




.1 uF




R121




649




R132




649




FB22




600 ohm




FB23




600 ohm
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60.4
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RXEN#
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7
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GND




U40




SP485EEN




COM_485_RXD_5V




COM_485_TXD




COM_485_TXEN
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MOD_BUS1_RXD_5V




UART1_RXD




MOD_BUS1_RXD




5V




UART1_TXD




MOD_BUS0_RXD




CAN_RXD




CAN_RXD_5V




5V




ISO_IN_1




ISO_IN_2




ISO_IN2_5V




ISO_IN1_5V




COM1_TXD




COM1_RXD




COM_RS_485-




COM_RS_485+




EN_SD_POWER




SD_RAIL_SINK#




COM_485_RXD_5V




MOD_BUS1_RXD_5V




MOD_BUS1_TXD




MOD_BUS1_TXEN




5V




MOD_BUS1_485+




MOD_BUS1_485-




COM_485_RXD




MOD_BUS0_RXD_5V




MOD_BUS0_RXD_5V




MOD_BUS0_TXD




MOD_BUS0_TXEN




5V




MOD_BUS0_485+




MOD_BUS0_485-
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Dual USB Host




USB Power Switch




60 mohm




Push Switch




JP1




Force Boot




to SD card




Front Panel




LEDs




USB




Dual




4




1




2




3




5




6




7




8




9




FRAME




10




FRAME




11




FRAME




12




FRAME




J3




CONN_USB_DUAL




FB11




FB12




R338




12.1K




C48




.1 uF




C68




.1 uF




2




D1




3




GND




1




V+




4




D2




TVS92




BGX50A




R339




12.1K




D




S




G




1




2




3




Q91




DMP2305




1




2




3




4




SW1




PUSHSW_RT




C46




.1 uF




2




D1




3




GND




1




V+




4




D2




TVS93




BGX50A




USB




Dual




4




1




2




3




5




6




7




8




9




FRAME




10




FRAME




11




FRAME




12




FRAME




J1




CONN_USB_DUAL




FB13




R398




240




R397




240




Green




Red




3




1




4




2




LED1




DUAL_RTA_LED




FRAME




USB_5V




5V




USB_5V




5V




USB_5V_ON#




FRAME




PUSH_SW#




5V




USB_HOST1_M




USB_HOST1_P




USB_5V




MODE2




USB_HOST0_M




USB_HOST0_P




3.3V




GREEN_LED#




RED_LED#
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ISO_IN #1




ISO_IN #2




FOD817DSD




BC857C




BC857C




2 Isolated Inputs




32V tolerant




50 KHz Bandwidth
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PLD




8 Inputs to read




66 Outputs to write




JTAG




High Side




Current Loop




Low Side




Switch




Scan




Interface




Switch Enables




Enables




Enables




(Data to FPGA)




FPGA




Detect




Power Cycle




Low Side




Switch




Enables




8 bits of Input =




6 PLD Version




2 NV ReBoot Flag




ReBoot Flag




0 = Power Cycle




1 = Soft Reset




2 = WatchDog




Zeros out ReBoot Flag




3 = ?




Reg. = 66 + ReBoot Flag = 68 bits total




SYS_RESET# sets all




Outputs deasserted




except for RED_LED#




Does not affect NV Flag




Power Cycle clears NV Flag




LEDs




More LS switches on TS-7580




1




2




4




3




OP1




FOD817D




R150




25.5K




R186




6.04K




1




2




4




3




OP2




FOD817D




2




1




3




Q15




1




2




3




D20




BAV99-2




R144




140




R122




649




TVS61




TVS-30V_SMA




R151




25.5K




R187




6.04K




2




1




3




Q16




1




2




3




D21




BAV99-2




R143




140




R123




649




TVS62




TVS-30V_SMA




24




TCK




23




TDI




25




TDO




22




TMS




17




IO




21




IO




28




IO




52




IO




53




IO




62




CLK3




48




IO




57




IO




71




IO




68




IO




69




IO




70




IO




54




IO




41




IO




36




IO




75




IO




85




IO




51




IO




58




IO




50




IO




61




IO




67




IO




66




IO




56




IO




64




CLK4




72




IO




73




IO




35




IO




74




IO




39




IO




40




IO




60




GND




65




GND




79




GND




93




GND




63




VCCINT




13




VCCINT




34




IO




14




CLK2




9




VCCIO




31




VCCIO




45




VCCIO




12




CLK1




8




IO




20




IO




18




IO




87




IO




3




IO




7




IO




5




IO




43




IO




47




IO




55




IO




91




IO




90




IO




83




IO




42




IO




44




IO




49




IO




92




IO




76




IO




77




IO




99




IO




89




IO




6




IO




100




IO




30




IO




19




IO




29




IO




4




IO




78




IO




82




IO




37




IO




96




IO




97




IO




84




IO




81




IO




95




IO




86




IO




1




IO




10




GND




11




GND




2




IO




88




IO




15




IO




16




IO




27




IO




33




IO




26




IO




59




VCCIO




80




VCCIO




94




VCCIO




32




GND




46




GND




38




IO




98




IO




U31




EPM_240




C148




.1 uF




C147




.1 uF




C139




.1 uF




C140




.1 uF




C141




.1 uF




C142




.1 uF




2




VCC




3




GND




1




RESET#




U28




STM1001S-2.9V




R184




6.04K




5V




ISO_IN_P1




ISO_IN_N1




ISO_IN1_5V




5V




ISO_IN2_5V




ISO_IN_P2




ISO_IN_N2




EN_LS_OUT_9




EN_LS_OUT_10




3.3V




EN_LS_OUT_2




EN_LS_OUT_5




EN_LS_OUT_6




EN_LS_OUT_1




SCAN_CLK




SCAN_DOUT_1




SCAN_ADD_1




EN_LS_OUT_3




3.3V




3.3V




SCAN_DOUT_0




CL_CH3_EN




CL_CH6_EN




EN_HS_OUT_1




EN_HS_OUT_11




EN_HS_OUT_12




EN_HS_OUT_2




EN_HS_OUT_3




EN_HS_OUT_6




EN_HS_OUT_7




EN_HS_OUT_8




EN_HS_OUT_9




EN_LS_OUT_11




EN_LS_OUT_13




EN_LS_OUT_14




EN_LS_OUT_15




EN_LS_OUT_16




EN_LS_OUT_17




EN_LS_OUT_18




EN_LS_OUT_19




EN_LS_OUT_20




EN_LS_OUT_21




EN_LS_OUT_22




EN_LS_OUT_23




EN_LS_OUT_24




EN_LS_OUT_26




EN_LS_OUT_28




EN_LS_OUT_30




EN_LS_OUT_31




EN_LS_OUT_32




EN_LS_OUT_33




EN_LS_OUT_4




EN_LS_OUT_7




EN_LS_OUT_8




SCAN_DOUT_2




CL_CH1_EN




CL_CH2_EN




CL_CH4_EN




CL_CH5_EN




CL_CH7_EN




CL_CH8_EN




EN_HS_OUT_10




EN_HS_OUT_4




EN_HS_OUT_5




SCAN_ADD_0




SCAN_ADD_2




SCAN_ADD_3




SCAN_DOUT_3




SYS_RESET#




SD_ACT_LED#




SCAN_ADD_4




MAX_JTAG_DIN




MAX_JTAG_DOUT




MAX_JTAG_TCK




MAX_JTAG_TMS




EN_LS_OUT_12




EN_LS_OUT_25




EN_LS_OUT_27




EN_LS_OUT_29




SCAN_IN_7




SD0_FAULT_LED#




SD1_FAULT_LED#
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MUX Expansion for Inputs




Level shifters




5V 




3.3V




U22 has Schimtt-trigger Inputs




20-30 ms Reset
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3
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EN#
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74HC251




C42
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VCC




10




GND




U22




74AHCT245PW




R124




649




R249




1.50K




R125




649




R248




1.50K




R126




649




R247




1.50K




R127




649




R246




1.50K




R128




649




R245




1.50K




R129




649




R255




1.50K




11




S0




10




S1




9




S2




5




OUT




4




Y0




1




Y3




15




Y4




14




Y5




2




Y2




3




Y1




13




Y6




12




Y7




8




GND




16
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U33
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R382
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C36




.47 uF




16V




D70




R188




6.04K




R347




12.1K




SCAN_ADD1_5V




SCAN_ADD2_5V
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5V




IN_LS_DIO_23




IN_LS_DIO_24




IN_LS_DIO_25




IN_LS_DIO_26




IN_LS_DIO_27




IN_LS_DIO_28




IN_LS_DIO_29




IN_LS_DIO_30




SCAN_IN_0




SCAN_ADD1_5V




SCAN_ADD2_5V




SCAN_ADD3_5V
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IN_HS_DIO_1




IN_HS_DIO_2
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IN_LS_DIO_8
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IN_LS_DIO_10
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5V




IN_LS_DIO_15




IN_LS_DIO_16




IN_LS_DIO_17




IN_LS_DIO_18
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IN_LS_DIO_21




IN_LS_DIO_14




IN_LS_DIO_22




SCAN_ADD1_5V




SCAN_ADD2_5V




SCAN_ADD3_5V
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IN_LS_DIO_31




IN_LS_DIO_32




IN_LS_DIO_33




IN_HS_DIO_4




5V




SCAN_ADD_1




SCAN_ADD_2




SCAN_ADD_3




SCAN_ADD1_5V




SCAN_ADD2_5V




SCAN_ADD3_5V




EN_USB_POWER#




USB_5V_ON#




SCAN_IN_1




SCAN_IN_2




SCAN_IN_3




SCAN_IN_4




SCAN_IN_5




SCAN_ADD1_5V




SCAN_ADD2_5V




SCAN_ADD3_5V




3.3V




PUSH_SW#




ISO_IN_1




ISO_IN_2




SCAN_IN_6




XBEE_CTS#




IN_HS_DIO_5




LOW_VOLT#




BUF_LOW_VOLT#




BUF_LOW_VOLT#




FPGA_RESET#
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12-bit ADC




3.300V




0.5% tolerance




0-3.3V levels




Precision 3.3V Reg.




8 Channels of 12-bit A/D




ADC notes




typ. MUX ON resistance = 120 ohm




typ. Delta between chan = 10 ohm




Reading channel 0 allows




calibrating out most error




Input Imedance = 70 Kohm




TVS adds 1000-3000 pF




Op Amp gain = 1 or 6




Gain = 6 for 0-5V range




U27 has typ. 25 pF on common




and 5 pF typ. on each Input




Assuming 100 pF max (op amp too)




This limits max sampling rate to




50K/sec due to 2 uS time constant
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EN
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U23




LP2980A-3.3




4




CLK




6




CS#




5




DATA




3




VIN




1




VA




2




GND




U25
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C21




10 uF




6.3V




R53
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R118
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220
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5
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6




1
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4
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PMGD370XN
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220




C47




.1 uF




-




+




3




1




4




2




5




U13




LMV321_DCK




C98




.1 uF




R197




60.4




C122




10 nF




R377




100K




R379




100K




R378




100K




R376




100K




R372




100K




R373




100K




R374




100K




R375




100K




R165




18.2K




R166




18.2K




R167




18.2K
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18.2K




R169




18.2K




R172




18.2K
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18.2K
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18.2K




R113
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D
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Q22




PMGD370XN




R116




220




R68




31.4K




R59




15K




R291




3.00K




R80




0.0




ADC_MUX_A0




ADC_MUX_A1




ADC_MUX_A2




ADC_CLK




ADC_CS#




ADC_DATA




5V




ADC_GAIN_6X




ADC_CH5




ADC_CH6




ADC_CH7




ADC_CH8




NEG_V




ADC_CH4




ADC_CH3




ADC_CH2




ADC_CH1




CL_CH3_EN




CL_CH6_EN




CL_CH1_EN




CL_CH2_EN




CL_CH4_EN




CL_CH5_EN




CL_CH7_EN




CL_CH8_EN
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Gain = 3.3




LM324 has 32V supply range




0-10V Out




Input bias current = 250 nA max




20 typ.
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