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This information note is intended to provide technical information on the SIEMENS
fourth generation 16M-DRAMs DYNAMIC ACCESS MEMORIES operating at 3.3 V Vce

power supply.

&M - DRAM devices are guaranteed to meet certain DC parametric
grature ranos 00 ta 7000 This infarmation note shows the actual
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performance ieveis that can 1iypicaily be expected from devices. All DHAM
arganisations -- x4, x8 & x 16 -— and fast page mode or hyper page mode (EDO)
versions came from the same die and are selected by bonding options only, Therefore
the AC hminn characteristics are npnrlu Indpnpndpnﬂ fram the DRAM  and refresh
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ddressing and refresh organsation (1k, 2k or 4k refresh).
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The SIEMEMS 16M - DRAMs are available in the following refresh organisations for
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characterised. Typical values of operation currents as a function of cycle time and
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CAS access (tcac) and hold time (tcoh) in EDO-mode is shown at VCC = 3.6V for two
difterant capacitive outpu! loadings.

Since all devices come from the same die, the AC characteristic values are nearly
independent from the refresh and memory organisation. Table 1 through 4 summarise
all AC timing parameters and DC-currents at thelr worst case conditions for a selection
of producis:

tahle 1 AM ¢ 4 DAAM EDO dk-refrach

abie 2 2 X 8 ORAM, EDD, 2k-rafrash

table 3 1M x 16 DRAM, EDD, dk-refrash

table 4 1M ¥ 16 DRAM FPM. dk-rafrash

fable 5 1M % 16 DRAM, E00, 1H-refresn

table & 1M x 16 DRAM, FPM, 1k-refresh

All measurements shown in this information note have been performed on an
ANMVAMTEST RAR1 dedirgted memaory tpct custam
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SMAEWVIEND 3.3V 16M-DRAMs
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3.3V 16M-DRAMs
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Access and Hold time in EDO-Mode
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J0EVIEND 3.3V 16M-DRAMs
Table 1

AC CHARACTERISTICS

HYB3116405BT 4M x 4 DRAM 4k-Refresh, EDO

|Parameter Mean | Unit |Parameter Mean | Unit |Parameter Mean Unit
TRC 753 | ns TCAS 4.4 ns TRPC 1,1 ns
TRWC 86,9 ns TRAH 6,0 ns TRPCROR 2,0 ns
THPC 1983 [ ns |* [TCaAH 7.0 ns REFDIS 705 ms
TPRAWC 488 | ns TRAL 80 i REFPAU 370 s
TRCDBEND | 357 | ns TWCH 20 na TCHR 0.0 ne
TRAC-MIN | 423 | ns WP 1,0 ns TASH -5,0 ns
TRAC-50 423 | ns TRWL i4 ns TASC -5,0 ns
TRAC-60 466 | ns TCWL 50 ns cs 25 ns
TRAC-70 564 | ns TCWD 15,0 ns CH 4,0 ns
TRAD B0 ns TRWD 51,0 ns RAH 2,3 ns
TCAC 23 ns |* [TAWD 27.0 ns DS 35 ns
TARA 184 | ns TWTH 4.0 i D5 RIAW 3,0 5
TCPA 194 | ns TWRH 33 na TWCS -2,0 ns
TCLZ a1 ns TOEA 53 ns CSA -3,0 ns
TOFF i0,3 | ns TCHP 0,0 ns CPT 2,0 ns
TRP 253 | ns TCP 1,0 ns TWTS 4,0 ns
TRAS 143 | ns TDH EW 20 ns TWRP =1,0 ns
TRSH 24 ns TDH RMW 2,0 ns TCOH 5,5 ns
TCEH 40,1 ns

[Parameter| Timing | Mean |Unit] [Parameter MWean Unit] [Parameter | Mean | Unit
[Icc 50ns 843 | mA VLADALL 119 | V VCCMIN 2,25 W
licc BOns 55,7 | mA VLRAS 120 | v VCCMAY 5,00 W
Ty T e A= & LTI Nl K= 4 48 L

Il'u-'l.rl FAFlhs ‘.H,ﬂ- L] L = l'l:r L

icc2 016 | mA VLWRT 120 | V

ices 002 | mA VLOE 120 | V BUMP UP / BUMP DOWN
iCCT 081 | mA VLIDALL i40 | W [Parameter | Mean | Unit

leca 50ng 844 | mA VHADALL | 187 | V BUMP UP 12.0 %

icc3 B0 554 | mA VHRAS 166 | V BUMP 230 | %

| DOWN

ICC3 TOns 471 | mA VHCAS 166 | V

ICC4a B 285 | mA VHWAT 188 | v

(iCC4 B0ns 24,7 | mA VHOE 67 | WV

icca 70ns 208 | mA VHIOALL | 184 | V

M Bl =E =] [T o T Y -] 11 L

Il'u-'l.r!.l R 1.h.!,|.1- L] LEFARF 1 W | .ﬂ'ﬂ:r L

IcC B60ns 564 | mA VOLALLS | o002 | V

ICCE 70ng 472 | mA
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J0EVIEND 3.3V 16M-DRAMs
Table 2

AC CHARACTERISTICS

HYB3117805BSJ 2M x 8 DRAM 2k-Refresh, EDO

|Parameter Mean | Unit |Parameter Mean | Unit |Parameter Mean Unit
TRC 765 | ns TCAS 53 ns TRPC 2,0 ns
TRWC 87,3 ns TRAH 6,0 ns TRPCROR -1,0 ns
THPC 21,0 [ ns |* [TCAH 7. ns REFDIS 1323 ms
TPRAWC 424 | ns TRAL 80 i REFPAU 725 s
TRCDBEND | 353 | ns TWCH 3.0 na TCHR 0.0 ne
TRAC-MIN | 428 | ns WP 2,0 ns TASH -5,0 ns
TRAC-50 43,1 ns TRWL 10 ns TASC -5,0 ns
TRAC-60 478 | ns TCWL 50 ns cs 3,0 ns
TOAM™ ETE IST-A TR r ] L A me
PRRFY ST W ol g 1ia 1T TFgh - e T 1ien
TRAD T3 ns TRWD 62,9 ns RAH 2,0 ns
TCAC* 85 ns TAWD 20,0 ns DS 2,0 ns
TARA 19,1 fis TWTH 0.5 i D5 RIAW 2,0 5
TCPA 208 | ns TWRH 0,8 na TWCS -2,0 ns
TCLZ 39 ns TOEA 6,0 ns CSA -3,0 ns
TOFF a6 ns TCHP 10 ns CPT 1,0 ns
TRP 255 | ns TCP 1,0 ns TWTS 7.5 ns
TRAS 139 | ns TDH EW 20 ns TWRP 7.5 ns
TRSH 25 ns TDH RMW 1,0 ns TCOH 6,3 ns
TCEH 40,8 ns

[Parameter| Timing | Mean |Unit] [Parameter Mean Unit] [Parameter | Mean | Unit
icc 50ns 1021 | mA VLADALL 119 | V VCCMIN 2,10 v
licc BOns 886 | mA VLRAS 118 | v VCCMAX 500 | W
Ty T e - -1 & LTI Nl K= 4 L

Il'u-'l.rl FAFlhs :..n_,:r L] L = l'.:h.r L

icc2 0,16 | mA VLWRT 118 | V

ices 002 | mA VLOE 120 | V BUMP UP / BUMP DOWN
iiE:r::? o, m# VLIDALL i,i8 W [Farameter iean | Linit

leca 50nz 101,82 | mA VHADALL | 170 | V BUMP UP 13,1 %

icc3 B0 88,1 | mA VHRAS 166 | V BUMP 23 | %

| DOWN

ICC3 TOns 744 | mA VHCAS 166 | V

ICC4a B 417 | ma VHWAT 188 | v

(iCC4 B0ns 28,1 | mA VHOE 67 | WV

icca 70ns 237 | mA VHIOALL | 184 | V

ICCH 50ns 1011 | mA VOHALLS | 288 | V

icce BOns 875 | mA VOLALLS | 0,10 | V

ICCE 70ns 738 | mA
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SIEIVIEND 3.3V 16M-DRAMs
Teble 3
AC CHARACTERISTICS
HYB 3116165BSJ 1M x 16 DRAM 4k-Refresh, EDO
|Parameter Mean  Unit |Parameter Mean Linit Parameter Mean Unit
TRC 20,0 s TCAS 44 fis TRPC 2.0 s
TRWC 1001 ns TRAH BB ns TRPCROR 2,0 ns
THPC 21.0 ns |* [TCAH 6.0 ns REFDIS 1312 ms
TRRAWC g8, 0 s TRAL 8,0 is REFFAL 665 ins
TRCDBEND 5.6 ns TWCH 2.0 s TCHR 0.0 ns
TRAC-MIN a8, ng WP 2.0 ns TASR =50 ng
TRAC-50 §i5, 5 ns TRWL 2,0 ns TASC 5,0 ns
TRAC-60 50,9 ns TCWL 6.0 ns TRCS -2.0 ns
TRAC-TD 80,9 s TCWD 18,0 fis TRCH 4.0 s
TRAD T4 ns TRWD 533 ns THRAH =20 ns
TCAC™ 128 ns TAWD 30,0 ns TDS EW -4.0 ns
Tl 226 s TWTH 0,5 is TOS AW -4,0 s
TCPA 24.0 ns TWRH 0.7 s TWCS 2.0 ns
TCLZ 7.0 ns TOEA 9.8 ns TCSR -3,0 ns
TOFF 2,6 ns TCRP i0 ns TCPT =20 ns
TRP 251 ns TCP 1.0 ns TWTS -1.5 ns
TRAS 14.5 s TDH EW 4.0 fis T™WRP -T.5 s
TRSH 21 ns TDH RMW 3,0 ns TCOH 6,3 ns
TCEH 44.4 ns TOH AMW 1,0 ns
Parameter Timing Mean  LUnit Parameter Mean Unit Parameter Mean Linit
[y H0nes 67,5 e VLADALL 1,20 v VCCMIN 221 ")
ccq Glnes 56,9 mA VLRAS 1,20 W VCCMAX® 5,00 W
ecy 70 48 4 rrufy VLCAS 1,20 W
iCCE i, 210 i VLWHT 1,20 W
ICCE 0,02 s VLOE 1,20 W BUMP UP | BUMP DOWN
o7 G617 T Y0LICALL i,18 ') Parameier Wean Linit
ICC3 Sl 63,8 T VHADALL 1,70 W BUMP UP 11,88 %
ICC3 G0ns 55,5 1172 VYHRAS 1,88 v BUMP DOWHN| 2600 %
Iicc3 Tins 46,4 mA VHCAS 1,68 W
icca Sl 44.0 rmd VHWRT 1,55 W
iCCa G0ns 26,2 iy YHOE 1,68 5
ICCa TOns 224 rd VHIOALL 1,65 W
ICCA Hlns 86 0 rmdy VOHALLS 2,73 W
iCCo Glns 56,8 mé VOLALLS 0,24 W
ICCE Tl 481 iy
") raghar limit
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SIEIVIEND 3.3V 16M-DR
Table 4
AC CHARACTERISTICS
HYB 31161658SJ 1M x 16 DRAM 4k-Refresh, FPM
Faramaier fiean Farameier iean Farameier Mean | Lini
TRC 76,1 21 75 ms
TRWC 1038 3.0 4,0 %
TPC 253 4,0 8,0 ns
TPRWC 48 7,0 a0 ne
TRCOBEND 35,1 -1, -5, ns
TRAC-MIN 42.8 1.0 8.0 ns
TRAC-5D 42,9 1.0 =70 ng
TRAC-60 47,8 a4 9,0 ns
TRAC-TO 57.4 10,0 RMW 9.0 ns
TRAD 7.8 45,9 4.3 iis
TCAC T 0,5 =&, ns
TAA 19,1 0.8 50 | n=
TCFA 20,4 &, ] ns
TCLZ 5.0 -2.4 -T.5 ns
TOFF 54 2.8
TRP 21,1 23
TRAS 11.4 TDH RMW 1,8
TRSH 2.0 2,0
TCSH ir.e TRPFCROR =10
TCAS 2.1 1371
Parametar Timing Parameter Uni Parameter

icci B VLADALL v VCCHiIN

ecA Glns YLRAS W VECMAX

IecH Mins VLCAS 1 v

ICCE VLWHT 1,20 W

IcCs VLOE 1.24 W BUMP UP | BUMP DOWN

[y VLIGALL 1,35 v Farameier

ICC3 Sns L VHADALL 1,65 v BUMP UP

1CC3 flns 52,3 VHRAS 1,85 W UNP DOWHN

IcC3 70nz VHCAS 1,656 v

[[ae. | Slins L YHWRT 1,55 LYy

iCica Bl Zi3 VHUOE i85 v

ICCa T0n= 19.0 WHICALL 1,75 W

ICC8 Sns | 60,9 VOHALLS 2,86 v

ICC6 Glins 2T VOLALLS 0,02 W

ICCE ns 4.7

L&)
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SIEWVIENYD 3.3V 16M-DRAMs
Table 5
AC CHRACTERISTICS
HYB 3118165BS5J 1M x 16 DRAM 1k-Refresh, EDO
|Parameter Mean Unf |Parameter  Mean Uni |Parameter Mean Linit
TR s HH TCAS 4.4 ns TRPCROR 2.1 ns
TRAWC 10,5 ns TRAH 89 ng REFDIS 99 ms
THPC 2.0 ns |* TCAH 6,0 ns REFPAL 1553 ms
TRRWC 48,5 s TRAL 8.8 ns TCHR .0 s
TRCDBEND 6.8 ns TWCH 3.0 ns TASR -5,0 ns
TRAC-RIN 48 o ns ™R 2.0 ng TASC =50 ns
THAC-50 48,1 ns THWL 2,0 ns TRCS -2, ns
TRAC-60 51,3 ns TCWL &, ns TRCH 4.0 ns
TRAC-TD g1.0 HH TOWD 7.8 ns TREH 20 s
TRAD 7.9 ns TRWD 4.8 ng TDS EW =19 ns
TCAC 123 ns TAWD 303 ns TDE RMW -39 ns
ThA 231 s TWTH 0,5 ns T™WCS -2,0 s
TCPA 24.1 ns TWRH 0,7 ns TCSR -3,0 ns
TCLZ 7.0 ns TOEA 9.9 ng TCPT 2,0 ns
TOFF 12,6 ns TCRP 1,0 ns TWTS =70 ns
TRP 25,0 ns TCR 1.0 ns TWRP -7.5 ns
TRAS 14,2 HH TDH EW 4.3 ns TCOoH £3 s
TRSH 2,8 ns TDH RMW 34 nes
TCSH 45.4 ns TRPC ns
Parameter Timing Mean Parameter Mean Uni Parameter Mean Limit
ccd Hllna 1951 ViADALL 1,15 W VecMiM 223 W
icGi Giins igs,4 VLRAS 1,i5 W VCCRAX 5,00 W
[y | Tlns 1451 VLCAS 1.19 W
o2 020 VLWRT 118 W
iCCh 0,02 VLOE 1,20 W BUMP UP | BUMP DOWN
ICCT 17 WLIDALL 1,18 A Parameter Mean Linit
ICC3 Sns 1842 VHADALL 1.70 W BUMP UP 12,06 ]
1ICC3 &0n= 1701 VHRAS 1,68 W BUMP DOWN | 23,75 o5
iCC3 Tons 143,95 VHCAS 1,83 W
IcCca Sns G683 YHWRT 1,55 W
Ioca Ellng 43 1 YHOE 1,68 W
[ [ Tlnz 3B 4 VHICALL 165 W
ICCE 5lnz 196,9 VOHALLS 2,73 W
e - Slns 1688 wyolLalls g22 W
*| taster iimii
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SNMEIVIENYD 3.3V 16M-DRAMs
Table B8
AC CHRACTERISTICS
HYE 3118160B5J 1M x 16 DRAM 1|{-Hlfl"lsh_. FPM
Parameter Mean Ling IParameter Mean Lni {Parameter Bean LUnit
TRC T8 ns TRAH 3 ns REFPAL 1125 ms
THWE 108 ns TCAH 3 ne TCHR 4.0 e
TPC Fla ng THAL 5 ns TASH =8 ns
TRPRWC 52 ns TWCH T ns TASC -8 ns
TRCDBEMND 37 ns e o s TRCS -5 H=
TRAC-KIN 45 ns TRWL -1 ns TRCH -8 s
TRAC-50 45 ng TCWL 1 ne TRARH =¥ -3
TRAC-60 48 Mis ToWD B Ms TOS EW =i 1]
TRAC-TO 58 ns TRWD 10 ns TDS RMW 8 ns
TRAD ) ne TAWD a7 | ns TWCS = e
TCAC g ng TWTH =,5 ns TCSH 5 ns
Tas 20 ns TWAH -1,0 ns TCPT -5 ns
TCPA 21 ns TOEA 6 ns TWTS -6,0 ns
TCLE 5 ns TCRP -2 ns TWRP -5.0 s
TOFF 8 ng TGP =2 ne
TRP 22 Mz TOH EW 3 =
TRAS 11 ns TOH RMW 2 ns
THEH 2 ns TRPEC -2 ne
TCSH 39 ng TRFCROR = ns
TCAS 3 ns REFDIS Ti4 ms
Parameter Timing  Mean Limit Parameter Mean Lnil Parameter Mean  Lni
iCCH oiling B4, 5 ma WVLADALL i,i6 W VCCRIN Z25 W
GG Blns 161.3 iy VLRAS 1,22 W VCCHMAX 5.00 W
ICC1 70ns | 1378 | mA VLCAS | 118 | V
icc2 0,19 md VLWRT 1,20 W
ICCs 0,02 i VLOE 1.20 W BUMP UP | BUMP DOWM
iCCY 0,76 i, VLIOALL 1,33 W Parameier Mean  Ling
IcCC3 S0ng 1833 (i1 VHADALL 1,66 W BUMKP UP 231 B
iCC3 GOns 60,0 (T VHARAS 1,65 W BUMP DOWRH | 13,8 T
ICC3 flns 1364 mA VHCAS 1,65 W
o4 Hlins 4k & il YHWART 1,55 W
icCq Glins a2 iy VHOE 1,65 W
IcC4 70ns : iy VHIOALL 1,75 W
ICCB BOns | 1823 | mA VOHALLS | 286 | V
ICCE BOns 158.9 i VOLALLS 0,02 W
ICCE 70ns 1351 e
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