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		  Datasheet File OCR Text:


		   11158as?atarm?06-jun-13 sam4n8/16 description the atmel sam4n series is a member of a family of flash microcontrollers based on  the high performance 32-bit arm ?  cortex ? -m4 risc processor. it operates at a  maximum speed of 100 mhz and features up to 1024 kbytes of flash and up to 80  kbytes of sram. the peripheral set includes 3x usarts, 4x uarts, 3x twis, 1x spi,  as well as 1 pwm timer, 2x three-channel general-purpose 16-bit timers (with stepper  motor and quadrature decoder logic support), an rtc, a 10-bit adc (up to 12-bit with  digital averaging) and a 10-bit dac with an internal voltage reference. the sam4n device is a medium range general purpose microcontroller with the best  ratio in terms of reduced power consumption, processing power and peripheral set.  this enables the sam4n to sustain a wide range of applications including industrial  automation and m2m (machine-to-machine), energy metering, consumer and  appliance, building and home control. it operates from 1.62v to 3.6v and is available in 48-, 64- and 100-pin qfp, 48-, 64-pin  qfn, and 100-ball bga packages. the sam4n series offers pin-to-pin compatibility with atmel sam4s, sam3s, sam3n  and sam7s devices, facilitating easy migration within the portfolio. the sam4n series is the ideal migration path from the sam4s for applications that  require a reduced bom cost. 1. features z core z arm ?  cortex ? -m4 running at up to 100 mhz z memory protection unit (mpu) z thumb ? -2 instruction set z pin-to-pin compatible with sam3n, sam3s products (48-, 64- and 100-pin  versions), sam4s (64- and 100-pin versions) and sam7s legacy products (64- pin version) z memories z up to 1024 kbytes embedded flash z up to 80 kbytes embedded sram z 8 kbytes rom with embedded boot loader routines (uart) and iap  routines, single-cycle access at maximum speed z system z embedded voltage regulator for single supply operation z power-on-reset (por), brown-out detector (bod) and watchdog for  safe operation arm-based flash mcu sam4n series summary datasheet

  2 sam4n series [summary datasheet] 11158as?atarm?06-jun-13 z quartz or ceramic resonator oscillators: 3 to 20 mhz main power with failure detection and optional low  power 32.768 khz for rtc or device clock z high precision 8/12 mhz factory trimmed internal rc oscillator with 4 mhz default frequency for device  start-up. in-application trimming access for frequency adjustment z slow clock internal rc oscillator as permanent low-power mode device clock z pll up to 240 mhz for device clock z temperature sensor z up to 23 peripheral dma (pdc) channels z low power modes z sleep and backup modes, down to 0.7  a in backup mode z low-power rtc z peripherals z up to 3 usarts with iso7816 , irda ? (only usart0), rs-485, and spi mode z up to 4 2-wire uarts z up to 3 two wire interfaces (twi) z 1 spi z 2 three-channel 16-bit timer/counter with capture, waveform, compare and pwm mode. quadrature  decoder logic and 2-bit gray up/down for stepper motor z 1 four-channel 16-bit pwm  z 32-bit real-time timer and rtc with calendar and alarm features z i/os z up to 79 i/o lines with external interrupt capability (edge or level sensitivity), debouncing, glitch filtering and  on-die series resistor termination. individually programmable open-drain, pull-up and pull-down resistor  and synchronous output z three 32-bit parallel input/output controllers z analog z one 10-bit adc up to 510 ksamples/sec, with digital averaging function providing enhanced resolution  mode up to 12-bit, up to 16-channels z one 10-bit dac up to 1 msamples/sec z internal voltage reference, 3v typ z packages z 100-lead lqfp, 14 x 14 mm, pitch 0.5 mm/100-ball tfbga, 9 x 9 mm, pitch 0.8 mm/100-ball vfbga 7 x 7  mm, pitch 0.65 mm z 64-lead lqfp, 10 x 10 mm, pitch 0.5 mm/64-pad qfn 9 x 9 mm, pitch 0.5 mm z 48-lead lqfp, 7 x7 mm, pitch 0.5 mm/48-pad qfn 7 x 7 mm, pitch 0.5 mm

  3 sam4n series [summary datasheet] 11158as?atarm?06-jun-13 1.1 configuration summary the sam4n series devices differ in memory size, package and features.  table 1-1  summarizes the configurations of the  device family. notes: 1. included temperature sensor. 2. only 3 channels output. 3. usarts with spi mode are taken into account. 4. timer counter in pwm mode is taken into account. table 1-1. configuration summary feature sam4n16c sam4n16b sam4n8c sam4n8b sam4n8a flash 1024 kbytes 1024 kbytes 512 kbytes 512 kbytes 512 kbytes sram 80 kbytes 80 kbytes 64 kbytes 64 kbytes 64 kbytes package lqfp100 tfbga100  vfbga100 lqfp64 qfn64 lqfp100 tfbga100  vfbga100 lqfp64 qfn64 lqfp48 qfn48 number of pios 79 47 79 47 34 10-bit adc 17 ch  (1) 11 ch  (1) 17 ch  (1) 11 ch   (1) 9 ch  (1) 10-bit dac 1 ch 1 ch 1 ch 1 ch - 16-bit timer 6 6 (2) 66 (2) 6 (2) pdc channels 23 23 23 23 23 usart/ uart 3/4 2/4 3/4 2/4 1/4 spi 4 (3) 3 (3) 4 (3) 3 (3) 2 (3) t w i 33333 pwm 7 (4) 4 (4) 7 (4) 4 (4) 4 (4)

  4 sam4n series [summary datasheet] 11158as?atarm?06-jun-13 2. sam4n8/16 block diagram figure 2-1. sam4n8/16 100-pin version block diagram tst pck0-pck2 system controller xin nrst pmc xout xin32 xout32 rc 12/8/4 mhz erase tdi tdo tms/swdio tck/swclk jtagsel i/d s voltage regulator vddin vddout spi timer counter  a tc[0..2] advref npcs0 npcs1 npcs2 npcs3 miso mosi spck tioa[0:2] tiob[0:2] adtrg tclk[0:2] pdc pdc pdc pdc pwm twi0 pdc twck0 twd0 pdc pdc twi1 twck1 twd1 twi2 twck2 twd2 jtag & single wire   pwm[0:3] uart0 uart3 urxd0 utxd0 urxd3 utxd3 uart2 urxd2 utxd2 uart1 urxd1 utxd1 pdc pdc sm datrg pll pdc pdc rxd0 txd0 s ck0 rxd2 txd2 sck2 rt s 2 cts2 usart0 rxd1 txd1 rom 8 kbytes sram 80 kbytes 64 kbytes flash 1024 kbytes 512 kbytes peripheral bridge mpu n v i c 24-bit sistick counter  in-circuit emulator cortex-m4 processor fmax 100 mhz flash unique identifier vddcore vddpll vddio pioa / piob / pioc 3-20 mhz osc. supc rc 32k  rtt  8 gpbreg por rtc dac0        timer counter  b tioa[3:5] tiob[3:5] tclk[3:5] ad[0..15] 3-layer ahb bus matrix fmax 100 mhz pdc 10-bit adc 10-bit dac pdc temperature sensor osc 32k rstc wdt usart1 usart2 tc[3..5] sck1 rt s 1 cts1 rt s 0 cts0 real time events wkup[15:0]

  5 sam4n series [summary datasheet] 11158as?atarm?06-jun-13 figure 2-2. sam4n8/16 64-pin version block diagram spi timer counter  a tc[0..2] npcs0 npcs1 npcs2 npcs3 miso mosi spck tioa[0:2] tiob[0:2] tclk[0:2] twi0 pdc twck0 twd0 twi1 twck1 twd1 peripheral bridge pdc pdc tst pck0-pck2 system controller xin nrst pmc xout xin32 xout32 rc 12/8/4 mhz erase tdi tdo tms/swdio tck/swclk jtagsel i/d s voltage regulator vddin vddout jtag & single wire sm pll rom 8 kbytes sram 80 kbyte s 64 kbyte s flash 1024 kbyte s 512 kbyte s wdt mpu n v i c 24-bit systick counter  in-circuit emulator cortex-m4 processor fmax 100 mhz flash unique identifier vddcore vddpll vddio pioa / piob / pioc 3-20 mhz osc. osc 32k supc rc 32k   rtt rstc 8 gpbreg por rtc 3-layer ahb bus matrix fmax 100 mhz timer counter  b tc[3..5] advref pdc adtrg pdc pdc pdc pwm pwm[0:3] uart0 uart3 urxd0 utxd0 urxd3 utxd3 uart2 urxd2 utxd2 uart1 urxd1 utxd1 10-bit adc 10-bit dac datrg pdc pdc rxd0 txd0 sck0 rts0 cts0 usart0 rxd1 txd1 sck1 rts1 cts1 usart1 pdc dac0        temperature sensor ad[0..9] pdc pdc twi2 twck2 twd2 wkup[15:0] real time events

  6 sam4n series [summary datasheet] 11158as?atarm?06-jun-13 figure 2-3. sam4n8 48-pin version block diagram spi timer counter  a tc[0..2] advref npcs0 npcs1 npcs2 npcs3 miso mosi spck tioa[0:2] tiob[0:2] adtrg tclk[0:2] pwm peripheral bridge pdc pdc rxd0 txd0 sck0 rts0 cts0 pwm[0:3] tst pck0-pck2 system controller xin nrst pmc xout xin32 xout32 rc 12/8/4 mhz erase tdi tdo tms/swdio tck/swclk jtagsel i/d s voltage regulator vddin vddout jtag & single wire sm pll rom 8 kbytes sram 64 kbytes flash 512 kbytes wdt mpu n v i c 24-bit systick counter  in-circuit emulator cortex-m4 processor fmax 100 mhz flash unique identifier vddcore vddpll vddio pioa / piob / pioc 3-20 mhz osc. osc 32k supc rc 32k  rtt rstc  8 gpbreg por rtc 3-layer ahb bus matrix fmax 100 mhz twi0 pdc twck0 twd0 twi1 twck1 twd1 pdc pdc twi2 twck2 twd2 pdc 10-bit adc temperature sensor timer counter  b tc[3..5] ad[0..7] pdc usart0 pdc pdc pdc uart0 uart3 urxd0 utxd0 urxd3 utxd3 uart2 urxd2 utxd2 uart1 urxd1 utxd1 wkup[15:0] real time events

  7 sam4n series [summary datasheet] 11158as?atarm?06-jun-13 3. signals description table 3-1 gives details on the signal name classified by peripheral. table 3-1. signal description list signal name function type active  level voltage  reference comments power supplies vddio peripherals i/o lines power supply power 1.62v to 3.6v vddin voltage regulator, adc and dac power  supply power 1.6v to 3.6v vddout voltage regulator output  power 1.2v output vddpll oscillator power supply power 1.08v to 1.32v vddcore core chip power supply power 1.08v to 1.32v connected externally  to vddout  gnd ground ground clocks, oscillators and plls xin main oscillator input input vddio xout main oscillator output output xin32 slow clock oscillator input input vddio xout32 slow clock oscillator output output pck0 - pck2 programmable clock output output ice and jtag tck test clock input vddio no pull-up resistor tdi test data in input vddio no pull-up resistor tdo test data out output vddio traceswo trace asynchronous data out output vddio swdio serial wire input/output i/o vddio swclk serial wire clock input vddio tms test mode select input vddio no pull-up resistor jtagsel jtag selection input high vddio pull-down resistor flash memory erase flash and nvm configuration bits erase  command input high vddio pull-down (15 k  )  resistor reset/test nrst microcontroller reset i/o low vddio pull-up resistor tst test mode select input vddio pull-down resistor universal asynchronous receiver transmitter - uartx urxdx uart receive data input utxdx uart transmit data output

  8 sam4n series [summary datasheet] 11158as?atarm?06-jun-13 pio controller - pioa - piob - pioc pa0 - pa31 parallel io controller a i/o vddio pulled-up input at  reset pb0 - pb14 parallel io controller b i/o vddio pulled-up input at  reset pc0 - pc31 parallel io controller c i/o vddio pulled-up input at  reset universal synchronous asynchronous receiver transmitter usartx sckx usartx serial clock i/o txdx usartx transmit data i/o rxdx usartx receive data input rtsx usartx request to send output ctsx usartx clear to send  input timer/counter - tcx tclkx tc channel x external clock input input tioax tc channel x i/o line a i/o tiobx tc channel x i/o line b i/o pulse width modulation controller- pwmc pwm pwm waveform output for channel output serial peripheral interface - spi  miso master in slave out i/o mosi master out slave in i/o spck spi serial clock i/o npcs0 spi peripheral chip select 0 i/o low npcs1 - npcs3 spi peripheral chip select output low two-wire interface- twix twdx twix two-wire serial data  i/o twckx twix two-wire serial clock i/o analog advref adc and dac reference analog 10-bit analog-to-digital converter - adcc ad0 - ad15 analog inputs analog adtrg adc trigger input digital-to-analog converter - dac dac0 dac channel analog output analog dactrg dac trigger input table 3-1. signal description list signal name function type active  level voltage  reference comments

  9 sam4n series [summary datasheet] 11158as?atarm?06-jun-13 fast flash programming interface pgmen0-pgmen2 programming enabling input vddio pgmm0-pgmm3 programming mode input vddio pgmd0-pgmd15 programming data i/o vddio pgmrdy programming ready output high vddio pgmnvalid data direction output low vddio pgmnoe programming read input low vddio pgmck programming clock input vddio pgmncmd programming command input low vddio table 3-1. signal description list signal name function type active  level voltage  reference comments

  10 sam4n series [summary datasheet] 11158as?atarm?06-jun-13 4. package and pinout sam4n devices are pin-to-pin compatible with sam3n4. 4.1 overview of the 100-lead lqfp package figure 4-1. orientation of the 100-lead lqfp package 4.2 overview of the 100-ball tfbga package the 100-ball tfbga package has a 0.8 mm ball pitch and respects the green standards. its dimensions are 9 x 9 x 1.1  mm. figure 4-2. orientation of the 100-ball tfbga package table 4-1. sam4n packages 100 pins/ balls 64 pins/ balls 48 pins/balls sam4n16 lqfp,tfbga and  vfbga lqfp and qfn - sam4n8 lqfp,tfbga and  vfbga lqfp and qfn lqfp and qfn 12 5 26 50 51 75 76 100 1 3 4 5 6 7 8 9 10 2 abcdefghjk top view ball a1

  11 sam4n series [summary datasheet] 11158as?atarm?06-jun-13 4.3 overview of the 100-ball vfbga package the 100-ball vfbga package has a 0.65 mm ball pitch and respects the green standards. its dimensions are 7x 7x 1  mm. figure 4-3. orientation of the 100-ball vfbga package top view

  12 sam4n series [summary datasheet] 11158as?atarm?06-jun-13 4.4 100-lead lqfp, tfbga and vfbga pinout table 4-2. sam4n8/16 100-lead lqfp pinout 1 advref 26 gnd 51 tdi/pb4 76 tdo/traceswo/ pb5 2 gnd 27 vddio 52 pa6/pgmnoe 77 jtagsel 3 pb0/ad4 28 pa16/pgmd4 53 pa5/pgmrdy 78 pc18 4 pc29/ad13 29 pc7 54 pc28 79 tms/swdio/pb6 5 pb1/ad5 30 pa15/pgmd3 55 pa4/pgmncmd 80 pc19 6 pc30/ad14 31 pa14/pgmd2 56 vddcore 81 pa31 7 pb2/ad6 32 pc6 57 pa27 82 pc20 8 pc31/ad15 33 pa13/pgmd1 58 pc8 83 tck/swclk/pb7 9 pb3/ad7 34 pa24 59 pa28 84 pc21 10 vddin 35 pc5 60 nrst 85 vddcore 11 vddout 36 vddcore 61 tst 86 pc22 12 pa17/pgmd5/ ad0 37 pc4 62 pc9 87 erase/pb12 13 pc26 38 pa25 63 pa29 88 pb10 14 pa18/pgmd6/ ad1 39 pa26 64 pa30 89 pb11 15 pa21/ad8 40 pc3 65 pc10 90 pc23 16 vddcore 41 pa12/pgmd0 66 pa3 91 vddio 17 pc27 42 pa11/pgmm3 67 pa2/pgmen2 92 pc24 18 pa19/pgmd7/ ad2 43 pc2 68 pc11 93 pb13/dac0 19 pc15/ad11 44 pa10/pgmm2 69 vddio 94 pc25 20 pa22/ad9 45 gnd 70 gnd 95 gnd 21 pc13/ad10 46 pa9/pgmm1 71 pc14 96 pb8/xout 22 pa23 47 pc1 72 pa1/pgmen1 97 pb9/pgmck/xin  23 pc12/ad12 48 pa8/xout32/ pgmm0 73 pc16 98 vddio 24 pa20/ad3 49 pa7/xin32/ pgmnvalid 74 pa0/pgmen0 99 pb14 25 pc0 50 vddio 75 pc17 100 vddpll

  13 sam4n series [summary datasheet] 11158as?atarm?06-jun-13 table 4-3. sam4n8/16 100-ball tfbga pinout a1 pb1/ad5 c6 tck/swclk/pb7 f1 pa18/pgmd6/ ad1 h6 pc4 a2 pc29 c7 pc16 f2 pc26 h7 pa11/pgmm3 a3 vddio c8 pa1/pgmen1 f3 vddout h8 pc1 a4 pb9/pgmck/xin c9 pc17 f4 gnd h9 pa6/pgmnoe a5 pb8/xout c10 pa0/pgmen0 f5 vddio h10 tdi/pb4 a6 pb13/dac0 d1 pb3/ad7 f6 pa27 j1 pc15/ad11 a7 pb11 d2 pb0/ad4 f7 pc8 j2 pc0 a8 pb10 d3 pc24 f8 pa28 j3 pa16/pgmd4 a9 tms/swdio/pb6 d4 pc22 f9 tst j4 pc6 a10 jtagsel d5 gnd f10 pc9 j5 pa24 b1 pc30 d6 gnd g1 pa21/ad8 j6 pa25 b2 advref d7 vddcore g2 pc27 j7 pa10/pgmm2 b3 gnd d8 pa2/pgmen2 g3 pa15/pgmd3 j8 gnd b4 pb14 d9 pc11 g4 vddcore j9 vddcore b5 pc21 d10 pc14 g5 vddcore j10 vddio b6 pc20 e1 pa17/pgmd5/ ad0 g6 pa26 k1 pa22/ad9 b7 pa31 e2 pc31 g7 pa12/pgmd0 k2 pc13/ad10 b8 pc19 e3 vddin g8 pc28 k3 pc12/ad12 b9 pc18 e4 gnd g9 pa4/pgmncmd k4 pa20/ad3 b10 tdo/traceswo/ pb5 e5 gnd g10 pa5/pgmrdy k5 pc5 c1 pb2/ad6 e6 nrst h1 pa19/pgmd7/ ad2 k6 pc3 c2 vddpll e7 pa29/ad13 h2 pa23 k7 pc2 c3 pc25 e8 pa30/ad14 h3 pc7 k8 pa9/pgmm1 c4 pc23 e9 pc10 h4 pa14/pgmd2 k9 pa8/xout32/ pgmm0 c5 erase/pb12 e10 pa3 h5 pa13/pgmd1 k10 pa7/xin32/ pgmnvalid

  14 sam4n series [summary datasheet] 11158as?atarm?06-jun-13 table 4-4. sam4n8/16 100-ball vfbga pinout a1 advref c6 pc9 f1 vddout h6 pa12/pgmd0 a2 vddpll c7 tms/swdio/pb6 f2 pa18/pgmd6/ad1 h7 pa9/pgmm1 a3 pb9/pgmck/xin c8 pa1/pgmen1 f3 pa17/pgmd5/ad0 h8 vddcore a4 pb8/xout c9 pa0/pgmen0 f4 gnd h9 pa6/pgmnoe a5 jtagsel c10 pc16 f5 gnd h10 pa5/pgmrdy a6 pb11 d1 pb1/ad5 f6 pc26 j1 pa20/ad3 a7 pb10 d2 pc30 f7 pa4/pgmncmd j2 pc12/ad12 a8 pc20 d3 pc31 f8 pa28 j3 pa16/pgmd4 a9 pc19 d4 pc22 f9 tst j4 pc6 a10 tdo/traceswo/ pb5 d5 pc5 f10 pc8 j5 pa24 b1 gnd d6 pa29/ad13 g1 pc15/ad11 j6 pa25 b2 pc25 d7 pa30/ad14 g2 pa19/pgmd7/ad2 j7 pa11/pgmm3 b3 pb14 d8 gnd g3 pa21/pgmd9/ad8 j8 vddcore b4 pb13/dac0 d9 pc14 g4 pa15/pgmd3 j9 vddcore b5 pc23 d10 pc11 g5 pc3 j10 tdi/pb4 b6 pc21 e1 vddin g6 pa10/pgmm2 k1 pa23 b7 tck/swclk/pb7 e2 pb3/ad7 g7 pc1 k2 pc0 b8 pa31 e3 pb2/ad6 g8 pc28 k3 pc7 b9 pc18 e4 gnd g9 nrst k4 pa13/pgmd1 b10 pc17 e5 gnd g10 pa27 k5 pa26 c1 pb0/ad4 e6 gnd h1 pc13/ad10 k6 pc2 c2 pc29 e7 vddio h2 pa22/ad9 k7 vddio c3 pc24 e8 pc10 h3 pc27 k8 vddio c4 erase/pb12 e9 pa2/pgmen2 h4 pa14/pgmd2 k9 pa8/xout32/pgm m0 c5 vddcore e10 pa3 h5 pc4 k10 pa7/xin32/pgmn valid

  15 sam4n series [summary datasheet] 11158as?atarm?06-jun-13 4.5 overview of the 64-lead lqfp package figure 4-4. orientation of the 64-lead lqfp package 4.6 overview of the 64-lead qfn package figure 4-5. orientation of the 64-lead qfn package 33 49 48 32 17 16 1 64 1 16 17 32 33 48 49 64 top view

  16 sam4n series [summary datasheet] 11158as?atarm?06-jun-13 4.7 64-lead lqfp and qfn pinout note: the bottom pad of the qfn package must be connected to ground. table 4-5. 64-pin sam4n8/16 pinout 1 advref 17 gnd 33 tdi/pb4 49 tdo/traceswo/ pb5 2 gnd 18 vddio 34 pa6/pgmnoe 50 jtagsel 3 pb0/ad4 19 pa16/pgmd4 35 pa5/pgmrdy 51 tms/swdio/pb6 4 pb1/ad5 20 pa15/pgmd3 36 pa4/pgmncmd 52 pa31 5 pb2/ad6 21 pa14/pgmd2 37 pa27/pgmd15 53 tck/swclk/pb7 6 pb3/ad7 22 pa13/pgmd1 38 pa28 54 vddcore 7 vddin 23 pa24/pgmd12 39 nrst 55 erase/pb12 8 vddout 24 vddcore 40 tst 56 pb10 9 pa17/pgmd5/ad0 25 pa25/pgmd13 41 pa29 57 pb11 10 pa18/pgmd6/ad1 26 pa26/pgmd14 42 pa30 58 vddio 11 pa21/pgmd9/ad8 27 pa12/pgmd0 43 pa3 59 pb13/dac0 12 vddcore 28 pa11/pgmm3 44 pa2/pgmen2 60 gnd 13 pa19/pgmd7/ad2 29 pa10/pgmm2 45 vddio 61 xout/pb8 14 pa22/pgmd10/ad 9 30 pa9/pgmm1 46 gnd 62 xin/pgmck/pb9 15 pa23/pgmd11 31 pa8/xout32/pg mm0 47 pa1/pgmen1 63 pb14 16 pa20/pgmd8/ad3 32 pa7/xin32/xout 32/pgmnvalid 48 pa0/pgmen0 64 vddpll

  17 sam4n series [summary datasheet] 11158as?atarm?06-jun-13 4.8 overview of the 48-lead lqfp package figure 4-6. orientation of the 48-lead lqfp package 4.9 overview of the 48-lead qfn package figure 4-7. orientation of the 48-lead qfn package 25 37 36 24 13 12 1 48 1 12 13 24 25 36 37 48 top view

  18 sam4n series [summary datasheet] 11158as?atarm?06-jun-13 4.10 48-lead lqfp and qfn pinout note: the bottom pad of the qfn package must be connected to ground. table 4-6. 48-pin sam4n8 pinout 1 advref 13 vddio 25 tdi/pb4 37 tdo/traceswo/ pb5 2 gnd 14 pa16/pgmd4 26 pa6/pgmnoe 38 jtagsel 3 pb0/ad4 15 pa15/pgmd3 27 pa5/pgmrdy 39 tms/swdio/pb6 4 pb1/ad5 16 pa14/pgmd2 28 pa4/pgmncmd 40 tck/swclk/pb7 5 pb2/ad6 17 pa13/pgmd1 29 nrst 41 vddcore 6 pb3/ad7 18 vddcore 30 tst 42 erase/pb12 7 vddin 19 pa12/pgmd0 31 pa3 43 pb10 8 vddout 20 pa11/pgmm3 32 pa2/pgmen2 44 pb11 9 pa17/pgmd5/ad0 21 pa10/pgmm2 33 vddio 45 xout/pb8 10 pa18/pgmd6/ad1 22 pa9/pgmm1 34 gnd 46 xin/p/pb9/gmck 11 pa19/pgmd7/ad2 23 pa8/xout32/pg mm0 35 pa1/pgmen1 47 vddio 12 pa20/ad3 24 pa7/xin32/pgmn valid 36 pa0/pgmen0 48 vddpll

  19 sam4n series [summary datasheet] 11158as?atarm?06-jun-13 5. sam4n mechanical characteristics figure 5-1. 100-lead lqfp package mechanical drawing this package respects the recommendations of the nemi user group. table 5-1. device and lqfp package maximum weight sam4n 800 mg table 5-2. lqfp package reference jedec drawing reference ms-026 jesd97 classification e3 table 5-3. lqfp package characteristics moisture sensitivity level 3 note :    1.  this drawing is for general information only. refer to jedec drawing  ms-026 for additional information.

  20 sam4n series [summary datasheet] 11158as?atarm?06-jun-13 figure 5-2. 100-ball tfbga package drawing this package respects the recommendations of the nemi user group. table 5-4. tfbga package reference - soldering information (substrate level) ball land diameter 0.35 mm soldering mask opening 350  m table 5-5. device and 100-ball tfbga package maximum weight sam4n 140 mg table 5-6. 100-ball tfbga package characteristics moisture sensitivity level 3 table 5-7. 100-ball tfbga package reference jedec drawing reference mo-275-ddac-01 jesd97 classification e8

  21 sam4n series [summary datasheet] 11158as?atarm?06-jun-13 figure 5-3. 100-ball vfbga package drawing    

  22 sam4n series [summary datasheet] 11158as?atarm?06-jun-13 this package respects the recommendations of the nemi user group. table 5-8. vfbga package reference - soldering information (substrate level) ball land diameter 0.27 mm soldering mask opening 275  m table 5-9. device and 100-ball vfbga package maximum weight sam4n 75 mg table 5-10. 100-ball vfbga package characteristics moisture sensitivity level 3 table 5-11. 100-ball vfbga package reference jedec drawing reference mo-275-bbe-1 jesd97 classification e8

  23 sam4n series [summary datasheet] 11158as?atarm?06-jun-13 figure 5-4. 64-lead lqfp package drawing  

  24 sam4n series [summary datasheet] 11158as?atarm?06-jun-13 this package respects the recommendations of the nemi user group. table 5-12. 64-lead lqfp package dimensions (in mm)  symbol millimeter inch min nom max min nom max a ? ? 1.60 ? ? 0.063 a1 0.05 ? 0.15 0.002 ? 0.006 a2 1.35 1.40 1.45 0.053 0.055 0.057 d 12.00 bsc 0.472 bsc d1 10.00 bsc 0.383 bsc e 12.00 bsc 0.472 bsc e1 10.00 bsc 0.383 bsc r2 0.08 ? 0.20 0.003 ? 0.008 r1 0.08 ? ? 0.003 ? ? q 0 3.5 7 0 3.5 7  1 0 ? ? 0 ? ?  2 11 12 13 11 12 13  3 11 12 13 11 12 13 c 0.09 ? 0.20 0.004 ? 0.008 l 0.45 0.60 0.75 0.018 0.024 0.030 l1 1.00 ref 0.039 ref s 0.20 ? ? 0.008 ? ? b 0.17 0.20 0.27 0.007 0.008 0.011 e 0.50 bsc. 0.020 bsc. d2 7.50 0.285 e2 7.50 0.285 tolerances of form and position aaa 0.20 0.008 bbb 0.20 0.008 ccc 0.08 0.003 ddd 0.08 0.003 table 5-13. device and lqfp package maximum weight sam4n 750 mg table 5-14. lqfp package reference jedec drawing reference ms-026 jesd97 classification e3 table 5-15. lqfp package characteristics moisture sensitivity level 3

  25 sam4n series [summary datasheet] 11158as?atarm?06-jun-13 figure 5-5. 64-pad qfn package drawing

  26 sam4n series [summary datasheet] 11158as?atarm?06-jun-13 this package respects the recommendations of the nemi user group. table 5-16. 64-pad qfn package dimensions (in mm)  symbol millimeter inch min nom max min nom max a ? ? 090 ? ? 0.035 a1 ? ? 0.05 ? ? 0.001 a2 ? 0.65 0.70 ? 0.026 0.028 a3 0.20 ref 0.008 ref b 0.23 0.25 0.28 0.009 0.010 0.011 d 9.00 bsc 0.354 bsc d2 6.95 7.10 7.25 0.274 0.280 0.285 e 9.00 bsc 0.354 bsc e2 6.95 7.10 7.25 0.274 0.280 0.285 l 0.35 0.40 0.45 0.014 0.016 0.018 e 0.50 bsc 0.020 bsc r 0.125 ? ? 0.0005 ? ? tolerances of form and position aaa 0.10 0.004 bbb 0.10 0.004 ccc 0.05 0.002 table 5-17. device and qfn package maximum weight (preliminary) sam4n 280 mg table 5-18. qfn package reference jedec drawing reference mo-220 jesd97 classification e3 table 5-19. qfn package characteristics moisture sensitivity level 3

  27 sam4n series [summary datasheet] 11158as?atarm?06-jun-13 figure 5-6. 48-lead lqfp package drawing

  28 sam4n series [summary datasheet] 11158as?atarm?06-jun-13 table 5-20. 48-lead lqfp package dimensions (in mm) this package respects the recommendations of the nemi user group. symbol millimeter inch min nom max min nom max a ? ? 1.60 ? ? 0.063 a1 0.05 ? 0.15 0.002 ? 0.006 a2 1.35 1.40 1.45 0.053 0.055 0.057 d 9.00 bsc 0.354sc d1 7.00 bsc 0.276 bsc e 9.00 bsc 0.354 bsc e1 7.00 bsc 0.276 bsc r2 0.08 ? 0.20 0.003 ? 0.008 r1 0.08 ? ? 0.003 ? ? q 0 3.5 7 0 3.5 7  1 0 ? ? 0 ? ?  2 11 12 13 11 12 13  3 11 12 13 11 12 13 c 0.09 ? 0.20 0.004 ? 0.008 l 0.45 0.60 0.75 0.018 0.024 0.030 l1 1.00 ref 0.039 ref s 0.20 ? ? 0.008 ? ? b 0.17 0.20 0.27 0.007 0.008 0.011 e 0.50 bsc. 0.020 bsc. d2 5.50 0.217 e2 5.50 0.217 tolerances of form and position aaa 0.20 0.008 bbb 0.20 0.008 ccc 0.08 0.003 ddd 0.08 0.003 table 5-21. device and lqfp package maximum weight sam4n 190 mg table 5-22. lqfp package characteristics moisture sensitivity level 3 table 5-23. lqfp package reference jedec drawing reference ms-026 jesd97 classification e3

  29 sam4n series [summary datasheet] 11158as?atarm?06-jun-13 figure 5-7. 48-pad qfn package drawing

  30 sam4n series [summary datasheet] 11158as?atarm?06-jun-13 table 5-24. 48-pad qfn package dimensions (in mm) this package respects the recommendations of the nemi user group. symbol millimeter inch min nom max min nom max a ? ? 090 ? ? 0.035 a1 ? ? 0.05 ? ? 0.002 a2 ? 0.65 0.70 ? 0.026 0.028 a3 0.20 ref 0.008 ref b 0.18 0.20 0.23 0.007 0.008 0.009 d 7.00 bsc 0.276 bsc d2 5.45 5.60 5.75 0.215 0.220 0.226 e 7.00 bsc 0.274 bsc e2 5.45 5.60 5.75 0.215 0.220 0.226 l 0.35 0.40 0.45 0.014 0.016 0.018 e 0.50 bsc 0.020 bsc r 0.09 ? ? 0.004 ? ? tolerances of form and position aaa 0.10 0.004 bbb 0.10 0.004 ccc 0.05 0.002 table 5-25. device and qfn package maximum weight sam4n 142 mg table 5-26. qfn package characteristics moisture sensitivity level 3 table 5-27. qfn package reference jedec drawing reference mo-220 jesd97 classification e3

  31 sam4n series [summary datasheet] 11158as?atarm?06-jun-13 6. ordering information table 6-1. ordering codes for sam4n devices ordering code mrl flash (kbytes) ram (kbytes) package conditioning package  type temperature  operating range atsam4n16ca-cfu a 1024 80 vfbga 100 tray green industrial -40c to 85c atsam4n16ca-cfur a 1024 80 vfbga 100 reel green atsam4n16ca-cu a 1024 80 tfbga100 tray green industrial  -40c to 85c atsam4n16ca-cur a 1024 80 tfbga100 reel green atsam4n16ca-au a 1024 80 qfp100 tray green industrial  -40c to 85c atsam4n16ca-aur a 1024 80 qfp100 reel green atsam4n16ba-au a 1024 80 qfp64 tray green industrial  -40c to 85c atsam4n16ba-aur a 1024 80 qfp64 reel green atsam4n16ba-mu a 1024 80 qfn64 tray green industrial -40c to 85c atsam4n16ba-mur a 1024 80 qfn64 reel green atsam4n8ca-cfu a 512 64 vfbga 100 tray green industrial  -40c to 85c atsam4n8ca-cfur a 512 64 vfbga 100 reel green atsam4n8ca-cu a 512 64 tfbga100 tray green industrial  -40c to 85c atsam4n8ca-cur a 512 64 tfbga100 reel green atsam4n8ca-au a 512 64 qfp100 tray green industrial -40c to 85c atsam4n8ca-aur a 512 64 qfp100 reel green atsam4n8ba-au a 512 64 qfp64 tray green industrial -40c to 85c atsam4n8ba-aur a 512 64 qfp64 reel green atsam4n8ba-mu a 512 64 qfn64 tray green industrial  -40c to 85c atsam4n8ba-mur a 512 64 qfn64 reel green atsam4n8aa-au a 512 64 qfp48 tray green industrial  -40c to 85c atsam4n8aa-aur a 512 64 qfp48 reel green atsam4n8aa-mu a 512 64 qfn48 tray green industrial  -40c to 85c atsam4n8aa-mur a 512 64 qfn48 reel green

  32 sam4n series [summary datasheet] 11158as?atarm?06-jun-13 revision history doc. rev. 11158as comments change  request  ref. first issue
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