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		  P2M648YL,  p4m6416yl __________________________________________________________________________________________________ p4m6416 1  spectek reserves the right to change products rev: 2/2/99 or specifications without notice.   1999 spectek sdram module                      2m, 4m x 64 dimm features:    jedec - standard 168-pin (gold), dual in-line memory module (dimm).   tsop components.    single 3.3v +.3v power supply.    nonbuffered fully synchronous; all signals measured on positive edge of system clock.    internal pipelined operation; column address can be changed every clock cycle.    dual internal banks for hiding row access/precharge.    64ms 4096 cycle refresh.    all inputs, outputs, clo cks lvttl compatible. options: part number: 8 - 2mx8 sdram tsop           P2M648YL-xx 16 - 2mx8 sdram tsop         p4m6416yl-xx   key dimm module timing parameters module marking component marking clock freq cas latency -66cl2 -10/-12 66mhz 2 or3 -100cl3a -8a 100mhz 3 general description      the s2m6408yl and s4m6416yl are high performance dynamic random-access 16mb and 32mb modules respectively.  these modules are organized in a x64 configuration, and utilize dual bank architecture with a synchronous interface.  all signals are registered on the positive edge of the clock signals ck0 through ck3. read and write accesses to the sdram are burst oriented; accesses start at a location and continue for a programmed number of locations in a sequence.  accesses begin with an active command which is followed by a read or write command. absolute maximum ratings: voltage on vcc supply relative to vss.............. -1 to +4.6v operating temperature t a  (ambient)  ......... 25    to +70   c storage temperature .................................... -55 to +125   power dissipation 8 w short circuit output current..50 m stresses beyond these may cause permanent damage to the device.  this is a stress rating only and functional operation of the device at or beyond these conditions is not implied.  exposure to these conditions for extended periods may affect reliability. capacitance:   ( this parameter is sampled.  vcc = +3.3v m 0.3v; f = 1 mhz) parameter symbol max units 16mb 32mb input capacitance: a0 - a10, bao, ras#, cas#, we#, c l1 45 88 pf input capacitance: s0#-s3#, ck0-ck3 c l2 25 25 pf input capacitance: cke0, cke1, c l3 45 45 pf input capacitance: dqmb0#, dqmb7 c l4 814 pf input capacitance: sql, sa0-sa2 c l5 66 pf input/output capacitance: dq0-dq63, sda c io 10 15 pf pin assignment (front view) 168-pin dimm pin name pin name pin name pin name 1 vss 43 vss 85 vss 127 vss 2 dq0 44 du 86 dq32 128 cke0 3 dq1 45 s2# 87 dq33 129 s3# 4 dq2 46 dqmb2 88 dq34 130 dqmb6 5 dq3 47 dqmb3 89 dq35 131 dqmb7 6 vcc 48 du 90 vcc 132 rfu 7 dq4 49 vcc 91 dq36 133 vcc 8 dq5 50 nc 92 dq37 134 nc 9 dq6 51 nc 93 dq38 135 nc 10 dq7 52 nc 94 dq39 136 nc 11 dq8 53 nc 95 dq40 137 nc 12 vss 54 vss 96 vss 138 vss 13 dq9 55 dq16 97 dq41 139 dq48 14 dq10 56 dq17 98 dq42 140 dq49 15 dq11 57 dq18 99 dq43 141 dq50 16 dq12 58 dq19 100 dq44 142 dq51 17 dq13 59 vcc 101 dq45 143 vcc 18 vcc 60 dq20 102 vcc 144 dq52 19 dq14 61 nc 103 dq46 145 nc 20 dq15 62 nc 104 dq47 146 nc 21 nc 63 cke1 105 nc 147 nc 22 nc 64 vss 106 nc 148 vss 23 vss 65 dq21 107 vss 149 dq53 24 nc 66 dq22 108 nc 150 dq54 25 nc 67 dq23 109 nc 151 dq55 26 vcc 68 vss 110 vcc 152 vss 27 we# 69 dq24 111 cas# 153 dq56 28 dqmb0 70 dq25 112 dqmb4 154 dq57 29 qqmb1 71 dq26 113 dqmb5 155 dq58 30 so# 72 dq27 114 s1# 156 dq59 31 du 73 vcc 115 ras# 157 vcc 32 vss 74 dq28 116 vss 158 dq60 33 a0 75 dq29 117 a1 159 dq61 34 a2 76 dq30 118 a3 160 dq62 35 a4 77 dq31 119 a5 161 dq63 36 a6 78 vss 120 a7 162 vss 37 a8 79 ck2 121 a9 163 ck3 38 a10/ap 80 nc 122 ba0 164 nc 39 rfu 81 nc 123 rfu 165 sa0 40 vcc 82 sda 124 vcc 166 sa1 41 vcc 83 scl 125 ck1 167 sa2 42 ck0 84 vcc 126 rfu 168 vcc  

 P2M648YL,  p4m6416yl __________________________________________________________________________________________________ p4m6416 2  spectek reserves the right to change products rev: 9/4/98 or specifications without notice.   1998 spectek dc electrical characteristics and recommended  operating conditions: parameter symbol min max units supply voltage vcc/vccq 3.0 3.6 v input high (logic 1) voltage, all inputs v ih 2.0 vcc + .3 v input low (logic 0) voltage, all inputs v il -0.3 0.8 v input leakage current any input = 0v < vin <  vcc all other pins not under test = 0v i i i 2 i 3 -10 -20 -30 10 20 30 ua output leakage current dqs are disabled;  0v < vout  <  vccq i oz -20 20 ua output high voltage (i out  = -4 ma) v oh 2.4 v output low voltage (i out  = 4 ma) v ol 0.4 v icc operating conditions and maximum limits:    vcc = 3.3v    10%v,  temp. =  25    to 70   c supply current symbol -8a -10 -12 units notes operating current:  active mode, burst = 1, read or write, trc > trc (min), one bank active, cl = 2 icc1 16mb 32mb 840 1680 800 1600 720 1440 ma 1, 2, 3 cl = 3 icc1 16mb 32mb 880 1760 840 1680 760 1520 ma 1, 2, 3 standby current: power-down mode, cke = low, no accesses in progress tck = 15ns icc2 16mb 32mb 40 80 24 48 24 48 ma clk = low icc2 16mb 32mb 40 80 16 32 16 32 ma standby current: cs# = high, cke = high, tck = 15ns, both banks idle icc3 16mb 32mb 280 560 280 560 280 560 ma 3, 4 standby current: cs# = high, cke = high,     tck = 15ns, both banks active after trcd met, no accesses in progress. icc4 16mb 32mb 280 560 280 560 280 560 ma 3, 4 operating current: burst mode after trcd met, continuous burst, read, write, tck > tck. cl = 2 icc5 16mb 32mb 1160 2320 1120 2240 1040 2080 ma 1, 2, 3 min, other bank active cl = 3 icc5 16mb 32mb 1240 2480 1200 2400 1120 2240 ma 1, 2, 3 auto refresh current trc > trc (min) cl = 2 icc6 16mb 32mb 960 1920 920 1840 840 1680 ma 1, 2, 3 cl = 3 icc6 16mb 32mb 1000 2000 960 1920 880 1760 ma 1, 2, 3 notes: 1.  icc is dependent on output loading and cycle rates.  specified values are obtained with minimum cycle time and the outputs open . 2.  the icc current will decrease as the cas latency is reduced.  this is because maximum cycle rate is slower as cas latency is re duced. 3.  address transitions average one transition every 30ns. 4.  other input signals are allowed to transition no more than once in any 30ns period. ac electrical characteristics:   vcc = 3.3v    10%v,  temp. =  25    to 70  c (cl = cas latency) ac characteristics -8a -8a -10 -10 -12 -12 parameter sym min max min max min max units notes access time from clk (positive edge)  cl = 3 tac 6 7.5 9 ns access time from clk (positive edge)  cl = 2 tac n/a 9 10 ns address hold time tah 1 1 1.5 ns address setup time tas 2 3 3 ns clk high level width tch 3 3.5 4 ns clk low level width tcl 3 3.5 4 ns clock cycle time  cl = 3 tck 8 10 12 ns clock cycle time  cl = 2 tck 12 15 18 ns cke hold time tckh 1 1 1.5 ns cke setup time tcks 2 3 3 ns cs#, ras#, cas#, we#, dqm hold time tcmh 1 1 1.5 ns cs#, ras#, cas#, we#, dqm setup time tcms 2 3 3 ns data-in hold time tdh 1 1 1.5 ns data-in setup time tds 2 3 3 ns data-out high impedance time thz 9 9 9 ns 1 data-out low impedance time tlz 2 2 2 ns  

 P2M648YL,  p4m6416yl __________________________________________________________________________________________________ p4m6416 3  spectek reserves the right to change products rev: 9/4/98 or specifications without notice.   1998 spectek ac characteristics -8a -8a -10 -10 -12 -12 parameter sym min max min max min max units notes data-out hold time toh 3 3 3 ns active to precharge command period tras 50 16k 60 16k 72 16k ns auto refresh and active to active command period trc 80 96 100 ns active to read or write delay trcd 30 30 30 ns refresh period (4096 cycles) tt = 1ns. tref 64 64 64 ns precharge command period trp 30 30 30 ns active bank a to active bank b command period trrd 20 20 24 ns transition time tt 1 30 1 30 1 30 ns write recovery time twr 20 20 24 ns exit self refresh to active command txsr 80 96 100 ns notes: 1.  thz defines the time at which the output achieves the open circuit condition; it is not a reference to voh or vol.  the last va lid data element will meet toh before going high-z. 2.  * see C8 speed options chart on page 2. ac electrical characteristics:   vcc = 3.3v    10%v,  temp. = 25   to 70  c (cl = cas latency) parameter sym -8a -10 -12 units notes read/write command to read/write command tccd 1 1 1 tck 1 cke to clock disable or power down entry mode tcked 1 1 1 tck 2 cke to clock enable or power down exit setup mode tped 1 1 1 tck 2 dqm to input data delay tdqd 0 0 0 tck 1 dqm to data mask during writes tdqm 0 0 0 tck 1 dqm to data high-impedance during reads tdqz 2 2 2 tck 1 write command to input data delay tdwd 0 0 0 tck 1 data-in to activate command tdal 4 4 4 tck 3 data-in tp precharge reference clock minimum cycle rate, twr timing tdpl 1 1 1 tck last data-in to burst stop command tbdl 0 0 0 tck 1 last data-in to new read/write command tcdl 1 1 1 tck 1 last data-in to precharge command trdl 1 1 1 tck 1 load mode register command to command tmrd 2 2 2 tck 1 data-out to high impedance from precharge   cl = 3 troh 3 3 3 tck 1 data-out to high impedance from precharge   cl = 2 troh 2 2 2 tck 1 notes: 1.  clocks r equired specified by jedec functionality and not dependent on any timing parameter. 2.  timing actually specified by tcks, clock(s) specified as a reference only at a minimum cycle rate. 3.  timing actually specified by twr plus trp clock(s) specified as a reference only at a minimum cycle rate. serial presence-detect operation -   this module incorporates serial presence-detect (spd) .  the spd function is implemented using a 2,048 bit eeprom, containing 256 bytes of  nonvolatile storage.  the first 128 bytes can be programmed by spectek to id entify the module type and various dram organization and timing parameters.  the remaining 128 bytes of storage are available for use by t he customer. system read/write operations between the master (system logic) and the slave eeprom device (dimm) occur via a standar d iic bus using the dimms scl (clock) and sda (data) signals, together with sa(2:0), which provide 8 unique dimm/eeprom addresse s. spd clock and data conventions -   data states on the sda line can change only during scl low.  sda state changes during scl high are reserved for indicating start and stop conditions (figures 1 and 2). spd start condition -   all commands are preceded by the start condition, which is a high to low transition of sda when scl is high. the serial pd device continuously monitors the sda and scl lines for the start condition and will not respond to any command un til this condition has been met. spd stop condition -   all communications are terminated by a stop condition, which is a low to high transition of sda when scl is high.  the stop condition also places the serial pd device into standby power mode. spd acknowledge -   acknowledge is a software convention used to indicate successful data transfers.  the transmitting device, either master or slave, will release the bus after transmitting eight bits of data (figure 3). the pd device will always respond with an acknowledge after recognition of a start condition and its slave address.  if both th e device and a write operation have been selected, the pd device will respond with an acknowledge after the receipt of each subse quent eight bit word.  in the read mode the pd device will transmit eight bits of data, release the sda line and monitor the line for an acknow ledge.  if an acknowledge is not detected, the slave will terminate further data transmissions and await the stop condition to return to stan dby power mode.  

 P2M648YL,  p4m6416yl __________________________________________________________________________________________________ p4m6416 4  spectek reserves the right to change products rev: 9/4/98 or specifications without notice.   1998 spectek serial presence-detect eeprom dc operating conditions    (vcc = +3.3v  m  0.3v) parameter/condition symbol min max units notes supply  voltage v cc 3.0 3.6 v input high (logic 1) voltage, all inputs v ih vcc x .7 vcc x .5 v input low (logic 0) voltage, all inputs v il -1.0 vcc x .3 v output low voltage, i out   =3ma v ol 0.4 v input leakage  current, v in =  gnd to vcc i li 10 m a output leakage  current, v out =  gnd to vcc i lo 10 m a standby current scl=sda=vcc -0.3v, all other inputs = gnd or 3.3v +10% i sb 30 m a power supply current scl clock frequency = 100 khz i cc 2 m a serial presence-detect eeprom ac operating conditions     (vcc = +3.3v  m  0.3v) ac characteristics parameter/condition symbol min max units notes scl low to sda data-out valid t aa 0.3 3.5 m s iidle bus time before a transition can start t buf 4.7 m s data-out hold time t dh 300 ns sda and scl fall time t f 300 ns data-in hold time t hd:dat 0 m s start condition hold time t hd:sta 4 m s clock high period t high 4 m s noise suppre sssion time constant at scl, sda i nputs t l 100 ns clock low period t low 4.7 m s sda and scl rise time t r1 m s scl clock frequency t scl 100 khz data-in setup time t su:dat 250 ns start condition setup time t su:sta 4.7 m s stop condition setup time t su:sto 4.7 m s write cycle time t wr 10 ms 1 notes: 1.     the spd eeprom write cycle time ( t wr) is the time from a valid stop condition of a write sequence to the end of the eeprom internal erase/program cycle.  during the write cycle the eeprom bus interface circuit is disabled, sda remains high due to pul l-up resistor, and the eeprom does not respond to its slave address. scl sda data stable data change data stable figure 1 data validity  

 P2M648YL,  p4m6416yl __________________________________________________________________________________________________ p4m6416 5  spectek reserves the right to change products rev: 9/4/98 or specifications without notice.   1998 spectek start bit stop bit scl sda figure 2 definition of start and stop 9 8 scl from master data output from transmitter acknowledge figure 3 acknowledge response from receiver data output from receiver  
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