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This information note is intended to provide technical information on the SIE
fourth generation 16M-DRAMs DYNAMIC ACCESS MEMORIES operating at &
power supply.
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V Ve
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The SIEMENS 16M - DHAM devices are guaranteed 1o meet ceriain DT parametric
limits over the temperature range 00 to 700C. This information note shows the actual

SR e e

performance levels that can typically be expected from devices. All DRAM
organisations -- x4, xB & x 16 --- and fast page mode or hyper page mode (EDO)

L e s e s o n..-.l.n...-.l-.n...-d P e e e aTe

veisions came from the same die and are selected by bonding options only. Therelorns

the AC timing characteristics are nearly independend from the DRAM and refresh
organisation. The DC behaviour -- mainly the operating currents depends on addressing
and refresh organsation (1k, 2k or 4k refresh).
The SIEMENS 16M - DRAMSs are available in the following refresh organisations:
Organisation | HRefresh Hefresh How Column
Period Addresses Addresses
A x4 4k 64 ms 12 10
2K 32 ms ii ii
2M x 8 2k 32 ms 1 10
TMx1E ak Edms 12 g
ik it ms i il

ent production lots have been randomly selected and
W CL of

Sampies out of dii
pical values of operation and standby currents as a function of

characterized. T
[
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lllllﬁ tlllu fEImesn Ululil Il JdiE SRS a0 IIH.I I.IIIUIJHII IIH. =5
Maem tos tha soa A am intaral casiillatad ssseene csmmlie all AN aaramiatsace acs s aimlor
LAUT L LIS WaT Ul all iisiial iSyuicicu JUwsil aujiph il Mae PaiGiiceeis Qi o
independent from the power supply voltage. Table 1 through 4 summarise all A
tirminm Aaramatare and NI osarrante at thair waret cacas eonditiomne foe tha follaacine
LrLaerl IH r.ll'ul L L) Ry e ) AN IhE R S LAl ] Sl BRAr  LAL LE Mhr il TEWF] DL Wildoulir A IR D 1571 L & e ISPy IH
products;

tahkle 1 AM w 4 fa=t page mode D DEAM 2k.rafrash

i ™ A BB S

IH.I:HE' d £|'||I'| X tl- IE.E-'[ FIE.F' mode LHAN £H.-I'ETI'EEI'I

fable 3 1M x 16 fast page mode DRAM Zk-refresh

tahle 4 4dM ¥ 4 EDC. F'IFl AN 2k.rafrash

iabie 5 4 x 4 EDO-DRAM 4k-rafresh

table & 1M x 16 EDO-DRAM 1k-refrash

All measurements shown in this information note have been performed on an
ADVANTEST 5361 dedicated memory test system.
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Table 1:

AC CHARACTERISTICS

HYB 5117400BJ/BT 4M x 4 DRAM Zk-Refresh Fast Page Mode

[Parameter fifean (Unit Parameter | Mean |Unit {Parameter fiean |Unit
TRC 751 Ins TCSH 363 |ns TOH RMW 16 Ins
TRWC 988 s TCAS 386 (s TRPC =20 |ns
TPC 284 |ns THAH 1.5 |ns TRPCROR 1.0 |ns
TPRWC 436 Ins TCAH a1 In= IREFDIS 11825 Ims
TRCDBEND *) 319 |ns TRAL 60 |ns REFPALU 7150 |ms
TRAC-MIN 410 |Ins TWCH =10 |ns TCHR =40 |ns
TRAC-50 440 |ns TWP 21 ins TASH 21 ins
TRAC-E0 49,0 |ns THAWL 45 |ns TASC 80 |ns
TRAC-TO 588 Ins TCWL 31 Ins TRCS 66 [ns
TRAD 65 |[ns TCWD 14,8 ns TRCH =29 ins
TCAC 86 |ns TRWD 48,0 |ns TRRH =IO |ns
TAL 188 Ins TAWD 253 In= TDS EW 28 Ins
TCPA 204 ns TWTH 45 |ns TDS RMW BO |[ns
TCLZ 45 |ns TWRH 0.8 |ns TWCS =60 [ns
TOFF 75 Ins TOEA 74 ins TCSR -53 [ns
TRP 228 |ns TCRP 23 |ns TCPT -0 |ns
TRAS =10 |ns TCP 4.0 |ns TWTS =75 Ins
TRSH 06 |ns TOHEW 35 [ns TWRP =75 |ns
| o ————" - s 7o rrerey I o p———— T Y | P BE__ (Bl
|FETRITEIET | | NG | mEan (Unily  (rerameteT IMBET | LTI F AT ET MBET U
icct Glnis 81,7 |mA VLADALL 1,20 |V VCCMIN 283 |V
e B 9 oA =TI 4 A8 | v L B AW ¥ EE* Ay
|Thsts ¥ L |G LT s T LA LFAT L W W S hr FHLAFR T grfef W
iCC1 7ins 61.0 jmA VLCAS 1,9 |V

cc2 0 ImA VLWRT 1,30 |V

ICC5 0,04 |mA VLOE 1.28 |V BUMP UP ; BURMP DOWN
IcC7 0.14 ImA | |[VLIOALL 163 |V IParameter Mean |Unit
iiccs &lns 808 1|rni5. VHADALL 1,50 |V BUMP UP 30 B
(ICC3 Blns 71,2 |mA VHRAS 1,72 |V BUMP DOWN i g "
cC3 7ins 60,8 mA VHCAS 1.48 1V

IcCa S0ns | 206 |mA | |VHWRT 140 [v

icca Bns | 175 lmA | |VHOE 1,48 |V

I|n.r~..| Tl - ) AL A D 4 o7 [T

|'l-l"'ul"l RS N B a2 F JIIIH FIS ML LR L3

ICCB Blns 81,6 |ma VOHALLS 3.0 |V

ICCE BOnz | 71,0 lma | IVOLALLS 002 |V

ICCH 7ins 60,4 |mA

woles: " nol speciiod in thie data shoots, for charactorisation ony.

All AC-measurements for fast page mode pars are performed with 2 TTL kads and 100 pF
capacitive loading with f = bns. Helerence points for valid output data are 2.4V and 0.4 V.
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HYB 5117800BJ/BT 2M x 8 DRAM 2k-Refresh Fast Page Mode

[Parameter Mean |Unit Parameter | Mean |Unit Parameter | Mean |Unit

TRC 7684 Ins TRSH 10 Ins TOH RMW 29 Ins

TRWC 998 |ns TCSH 37,5 |ns TRPCROR 46 |ns

TPC 308 |ns TCAS 44 |ns REFDIS 1199.8 [ms

TPRWC 429 |ns TRAH 15 [ns REFPAL 7770 [ms

TRCDBEND 328 |ns TCAH 31 |ns TCHR -40 |ns

TRAC-MIN 423 |ns TRAL 8.0 |ns TASR 81 |ns

T A~ Eif AA B |__ TLAF LI i £ e b N =l i B .

| BT AL P o T |IIH- I ¥¥ieil e 1= | I B L Syl 1

TRAC-60 495 |ns TWP 20 |ns TRCS 69 |ns

TRAC-70 584 Ins TRWL 08 Ins TRCH 98 Ips

TRAD 85 ns TCWL 28 [ns TRAH 70 |ns

TCAC 94 |ns TCWD 13,9 |n= TDS EW 99 |ns

TAA 194 ns TRWD 475 Ins TDS RMW B4 Ins

TCPA 20,3 |ns TAWD 24,3 |ns TWCS 60 |ns

TCLZ 43 |ns TOEA 75 |ns TCSR 50 |ns

TMEE F S |__ b alals] al e s ] e T A i .

1w rr P gad |IIH- Ierr =g 1= % 1 e LY 1

TRP 241 |ns TCP -40 |ns

TRAS 280 Ins TDH EW 49 Ins

Ianm-hr Timin | Mean ;lJnﬂ Parameter | Mean |[Unit Parameter Mean |Unit
Fa |

[ =] |

ICC1 G0ns | 81,3 |mA VLADALL | 118 |V VCCMIN 230 (Vv

icct Bns | 723 |mA VLRAS 146 |V VCCMAX 755 |V

{4 T B4 leea A 44 | v

[1hhr ¥ T G L= e [FTi W br P L w

icC2 0,07 |mA VLWAT 1,32 |V

ICC5 0,04 'mA VLOE 131 v

icc? 0,13 |mA VLIOALL 1,31 |V BUMP UP/DOWN

[lcc3 &lns 804 |maA VHADALL 153 |V [Parameter Mean |Unit

cca G0ns | 710 ImA VHRAS 1,74 v BUMP LIP ar o

iCC3 fons | 606 [mA VHCAS 101 |V BUNP W %

_ DOWN

IcC4 Sinz | 228 |ma VHWRT 144 |y

iCCa Bins | 192 |mA VHOE 1,53 | v

icca 7ons | 171 ImaA VHIOALL 151 |V

ICCE 50ns | 81,7 |mA VOHALLS | 384 |V

(ICCB Bons | 71,1 |mA VOLALLS | 0,20 |V

lcce 70ns | 604 |mA

Motes: *) not speciied in the data sheets, for characierisation only.
All AC-reasurements for fas! page mode parls are performeed with 2 TTL ba
= oara A
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Table 3
A SLULUADASTEDISCTIAS
ey Sl MM | BT s
HYB 5118160BSJ/BST 1M x 16 DRAM 1k-Refresh Fast Page Mode
Parameter Mean |Unit Parameter | Mean [Unit Parameter | Mean |Unit
TRC TBR Ing TREH 05 In= TOH Raw 29 In=
TRWC 1018 |ns TCSH 371 |n= TRPFCROR 1,0 |ns
TPC 2789 |ns TCAS 46 |ns REFDIS 7430 [ms
TPRWC 478 |ns TRAH 1.6 |ns REFPAL 11250 |ms
TRCDBEND *) | 320 |ns TCAH 28 |ns TCHR -368 |ns
TRAC-MIN 421 Inz TRAL 60 |Ins TASR B0 Inz
TRAC-50 451 Ins TWCH A0 |ns TASC B3 |n=
TRAC-E0 80,0 |ns TWP -2.0 |n= TRCS 6,0 |ns
TRAC-7O 508 lns TRWL -5 Ins TRCH 100 lns
TRAD B85 |ns TCWL 39 n= TRAH 70 |ns
TCAC 96 |ns TEWD 134 |n=s TDS EW =104 [n=s
TAA 201 ns TRWD 481 ns TDOS B =100 ns
TCPA 208 |ns TAWD 236 [n= TWCS =589 |n=
TCLZ 26 Ine TOEA 86 |ns TCSR 6.0 |n=
TOFE 60 |ms TCRP 23 |ns TCPT 40 |ns
TRP 233 |ns TCP -4.0 |ns
TRAS =10 lng TDH EW 48 In=
|Parameter [Timing! Mean |Unit Parameter | Mean [Unit Parameter | Mean |Unit
iiﬁ‘l oons 1580 [miA YHRIOALL 1,80 W VCOMIN A W
lcci B0n= 1366 |mA VLADALL 1,15 W VCCMAX 7,55" W
Taleg] Tlns 1171 ImA VIRAS 145 W
] s =
iccz 0,07 |mA VLUCAS | 1,30 |V
IIEEE 0,04 [mA YLLCAS 1.28 W BUMP UP/DOWHN
Tt ari AA9 — il WwiraT 4 a4 L3 E—u Rlaaes [
|l'|-d-'lu'l L i TLTETIN DN Lo L T l'-'“'l‘“lll LLLL=E =] ] RATENL
iCC3 &0ns 1836 [mA VLOE 130 | v BUMP UP ao By
lcca Elns 1355 ImA VLIOALL 1,56 BUMP 30 04
| DOWH
(ICC3 Tlns 116,48 |mA VHADALL | 1,651 |V
icca Sons | 406 |mA VHRAS 168 |v
|li'u'|-..l [T o T— 54 F — AR ™ A S 4 AF ¥}
|Ilul"'..i|ll [ B ) T e & WL I,FI’H W
ilﬂﬂd T0ns 209 |mA VHLCAS 146 W
!!EE E0n= 1543 lmh YHWRT 142 W
iCCB Bons | 1350 |mA VHOE 146 | v
!IBEE Tons 1153 [mA VHIOALL 1,75 W

VOHALLS 3,62 Y

VOLALLS ooz |V
Notes: *} not specdied in the data sheets, for characterisation anly.

All AC-measurements lor fast page mode parts are parformed with 2 TTL keads and 100 pF
canacihse !.n::u'llnn with #f = Gna Heferancs noints for valsd ot dataare 24V and DAY,
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Table 4
AC CHARACTERISTICS
HYEB 511740584/87 4M x 4 DRAM Zk-Refresh EDO
[Parameter Mean |Unit Parameter Mean |Unit |Parameter Mean |Unit
TRC 11 Ins TRAS 13,4 In= TOH EW 23 In=
TRWC 858 |ns TRSH 1.3 |ns TOH AW 1.0 |n=
TPC 258 |[ns TCSH 36.0 |ns TRPCROR 20 |ns
THPC 180 |ns TCAS 43 |n= REFDIS 10175 |ns
TFRWC 42,1 |ns THAH 43 |ns HEFFAU B3E,0 |ms
TRCDBEMWD ") NE Ins TCAH 59 |n= TCHR 1,0 |m=
e A ™ KA R B i o T A = . b Y=l =] E 4 .
I MML=RIN LA s I MM LE ] 1= I H=ar = 0 1=
TRAC-50 1.5 |ns TWCH 20 |n= TASC 5.0 |n=
TRAC-B0 485 Ins WP 1.0 Ins TRECES -2 |n=
TRAC-TO 58,3 |ns TRWL 0 |ns TRCH S0 |ns
TRAD B3 |ns TCWL 38 |ns TRRH 21 |ns
TCACRTR 85 [ns TCWD 17,1 ins TDS EW =28 ns
TAA 164 [ns TRWD 50,1 |n= TDS RMW -1.0 |ns
TCPA 178 Inz TAWD 276 |n= TWCS 30 |ns
TCLZ 43 |ns TWRH 21 jns TCSR 2.5 ns
TOFF 109 |ns TOEA 51 |ns TCPT -1,0 |ns
TCOH 84 Ins TCHP 04 ins TWRP 44 Ins
TRP 258 |nm TGP =10 |ns
IBarameter | Timing! Mean Unit Parameter Mzan [Uni Parameter Msan |Unit
IIEE1 S0n= B8.2 !m.ﬁ. VLADALL 1.21 W VCCMIN 2,62 A"
e =13 Fra LA nN-rr 1 AT V] LAY T E4 Ay
|1 W LI SR L L] W L1, P W W s A N L L | L'l
iiﬂﬁ‘i TOns 65,3 irn.f-". VLCAS 1,21 W
icc2 0,08 Ima VLWRT 132 v
iiﬁﬁ 0,04 il‘ﬁﬁ. VLOE 1,21 W BUNMF UP/DOWN
(ICCT 0,15 |mA VLICALL 1,51 W Parameter Mean |Unit
H!ME &lns 886 lmé VHADALL 1.4 W BLMP LIP a0 g
iCC3 Glns 77, jmA VHHAS 1,74 W BUMP 30 Ba
| DOWN
!!L‘-‘EE Tlns 65,3 !m.ﬁ. VHCAS 1,50 W
icCa S0ns | 33,8 |mA VHWRT 142 |V
!Iﬂﬂd Glns 233 !rn.ﬁ. VHOE 1.51 W
Ilﬂﬂ-“. Tons 126 J'rn#'. YHIOALL 1.85 ')
iif:ﬁfi Elns 89,0 im.ﬁ. VOHALLS 3,71 W
ICCE BOnz | 76.8 ImA VOLALLS 002 |v
Mere [T . A E | s
|IWU FE LEL =2 | (1l
MNotes: * } Nt nlile neciind in the data sheels, for characiarisation nnhr
Al Ad™ pooonssroee e s reclo AR Y marhs ooro neoateremod sl T T T beods amdd S 2
(a1 1™ Ilmﬂﬂulﬂlllﬂlllﬁ II.I‘I II’I |.ﬂl PDF mueue I'I_ |.n..l|| '.Iﬂlln L1k -4 '.H:IILIIIIm H’II.II a1 T FAOUS aliue o= PI
capacitive loading with ti = Zns. Helerence points for vaiid output data are 2208 and 0.8V,

L&)




Parameter Mean [Unit Parameter | Mean |Unit Parameter Mean |Unit
TRC 700 |ns TRAS 140 |n= TOHEW 25 |ns
TRWC 2934 |ns TRSH 14 [ns TDH RMW 10 |ns
TPC 253 [ns TCEH 34,9 |ns TRPCROR 2,0 s
THPFC 263 |ns TCAS 40 |ns REFOCIS 12100 |ms
TPRWC 420 |ns TRAH 43 |ns REFPAL 7560 |ms
TRCDBEMD Y | 205 ns TCAH 54 s TCHR =10 ins
THAC-MIN 36,8 |ns THAL B0 |ns TASH 5,0 |ms
TRAC-50 14 Inz TWCH 1.8 Ins TASC €0 Ins
TRAC-SD 354 |ns TwWE 805 ns TRCS 3,0 |n3
TRAC-T0 561 |ns TRWL 01 |ns TRCH 19 |ns
TRAD BD  Ins TCWL 38 Ins THRRH -2,0  Ins
TCACRTR 81 |[ns TCWD 16,9 |ns TDS EW 28 |ns
TAA 156 [ns TRWD 48,9 |n= TDS RMW 1,0 Ins
TCPA 178 Ins TAWD 27,5 ns TWCS =20 ins
TCLZ 40 |ns TWHH 20 |ns TCSH -2 |ns
TOFF 103 Inz TOEA 46 |ns TCPT 1,0 Ins
Tﬂﬁ E.E- ma |uﬁr'-"' E,E ;5] T"I.l'HF -1.-1 ma
TRP 255 |ns TCP -1,0 [ns
[Parameter[Timing | Mean [Un Parameter Mean |Unit Parameter Mean [Unit
!!E-'-'_l'! S0 BB.O ImA VLADALL 1,31 |V VCCMIN 261 W
iiﬁ‘l G 88,8 |mA VLAAS i,80 |V VOTHMAR T2 W
[ICCA T0ns 405 |mA VLCAS 1.3 |V
cc2 007 |mA VLWRAT 132 |V
iCCH 0,08 |mA ViDE i3 |V BUMP UP/DOWN
lccy 0,13 |mA VLIOALL 163 |V Parameter Mean |Unit
I!%E alns 853 \mA VHADALL 1,53 |V BumMP UP ag e
iCC3 B0ns 484 |mA VHRAS 1,76 |V BUMP DOWHN 30 %a
icc3 Jons | 408 [ma VHCAS 161 |V
iiﬁﬂ Qs 32,3 |mA VEWRT i43 |V
(ICCa G0ns 21,8 |mA VHOE 1,51 |V
l!mq T0rs 183 Ima VHIOALL 1,96 |V
iCCB 50ns 56,7 |mA VOHALLS 374 |V
!IECE G0ns 48,1 [mA VOLALLS 002 |V
e P A4 a9 |ma
e PRI o ¥ M
Motesa: *)} not spec#ied in the data shests, for characierisation only.

Al A pen s cssrarmands e e mams sewdda (BTN nadle s meecba e ailtlh 2 TTE bsade and S0 sE

Pl PP TIPS R | DR Bl ) TTY T [ e TR e ol [ RRal A1 ROt 1N FIPera? TO ] S 7 0 i Pildhled A0 e wms

capacitive ioading with i = Zna. Heference points for vaind ouipui daia are 2.0 % and 0.8 W
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Table &
AC CHARACTERISTICS
HYB 51181658B4/BT 1M x 16 DRAM 1k-Hefresh EDO
[ [T P R [T M S T T P T
FERR ERNRITREET RSl WGFTRER g T s LFFEER F-II-I?III"'-:I INIEERE] AR
TRC I ins THP 258 |ns TCP 10 |n=
TRWC S48 Ins TRAS 111 Ins TOH EW 38 Ins
TPC 238 |ns THSH id |ns TOH AW 25 |ns
THPC 199 Ins TCSH 36,5 Ins TRPCROR 20 |Ins
TRRWC 43,5 |ns TCAS I REFDNS 8200 ms
TRCDBEND 309 |ns TRAH 43 |ns REFPAU 13525 |ms
TRAC-MIN 3B4 Ins TCAH E9 Ins TCHR 10 Ins
TRAC-50 424 |ns TRAL B3 |ns TASH 2,0 |ns
TRAC-E0 47,3 |ns TWCH 20 |ns TASC -6,0 |ns
TRAC-TO E71 Ins TWDE 10 Ins TRCS 20 Ins
THRAD B3 |ns THRWL 4 |ns THCH 50 |ns
TCACHTR B9 Ins TCWL 41 Ins TRRH =24 |ns
TAA 170 NS TOWD 1482 ns TOS EW -5,0 s
TCPA 181 |ns TRWD 463 [ns TDS RMW 40 |ns
TCLZ ED Ins TAWD 250 Ins TWCS 20 Inz
TOFF i1, 5 ns TOEA 85 |ns TSR 3,0 |ns
TCOH 22,3 |ns TCRP 1.0 |ns TCPT 1.0 |ns
|Parameter | Timing | Mean |Unit | |Parameter | Mean |Unit |Parameter | Mean |Unit
I EMen (=2 ' 5 |.-.-..A W O AMAL D = i 5 LA REIR] o AL Ly
[T B b B ll.-ll P |lIIH ¥LHMLAMLL V2 ¥ LAl LELLE] il gt w
ICC1 G0ns 1446 |mA VLRAS 147 |V VCCMAX ThE" |V
=] Fons | 1229 |mA | [VLUCAS 133 |V
icc2 009 mA | [VLLCAS 134 |V
ICCS 0,04 mA | [VLWRT 136 |V
llEC? 0,14 ]rr% VLOE 131 |V BLMP I8 DOWN
iCC3 50ns | 1666 /mA | |VLIDALL i36 |V |Parameter | Rean |Unit
!II:CE G0ns 1458 jm.ﬁ. VHADALL 1,66 |V BUMP UP 30" e
Iy Mo AT O e & TS =y Y =5 T 5r [ =N =] g (17
|l".-l"|'-ﬂ1l LRV -] LES = |lIIH LANLES . Lo LT L L=l ot P G
! ! DOWN
lIcca 50ns 60,7 ImA VHUCAS 148 | W
=+ Bons | 364 |mA | |[VHLCAS 149 |V
iCCa T0ns 3.1 |mA VHWHT b1 |V
ICCB S0ns | 1669 'mA | [VHOE 1,52 1V
e e dmA@E |__a RFLARy A 4 Ea W
[T QLTS T8855,0 [TTIH g [ LY =15 ] W
ICCE T0ns 1230 |mA VOHALLS 3894 |V

VOLALLS oia v
Hetes: "} not speciied in the data sheels, for characlesization anly

All .-"-'r"C measuremenis for hyper page mods (EDC) paris are perdormed with 2 TTL foads and 50 pF

capacitive loading with #f = 2ns, Rederance points for valid catpul data are 20V and 08 Y,
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