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This information note is intended to provide technical information on the SIEMENS
ZbBkxib DYMAMIC ACCESS MEMORY HYBS1471BJ/BJL
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The SIEMENS HYB 514171BJ/BJL is a fourth generation 4 megabit dynamic RAM
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packages. The word-wide chip design features fast page mode, two addressing schemes |
a symmetrical Edu."EESiﬂg with 512 refresh E}-‘E‘!ES and an asymm&mcu! addressing with
1024 refresh cycles and the possibility to individually seiect the upper or lower byte either
by two CAS or two WE ir p!__r lines. A low power version with extended & self refresh np{ign
is aiso available. Additional hyper page mode versions (EDO) wiill be introduced iater this
YEAr
-
The HYEB 214171BJ/BJL utilised the SIEMENS submicron twin-well CMOS silicon gate
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techniques to provide wide operation margins , both internally and to
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JEDEC has standardised different versions of CAS and/or WE control for 258k x 16
DRAMs to individual select the lower and upper byte of the 16 data lines.

Varsion 1 1 CAS 1WE

Vargion 2 2 CAS 1WE oreferred version |

Varsion 3 1 CAS 2WE

Varsion 4 2 CAS 2 WE

The SIEMENS 256kx16 chip design has incorporated all different versions of CAS and
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WE control, standardised by JEDEC. Each version can be selected via bonding options
during the assembly process.

Controllers exist that support either version so choosing one of the above versions
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DRAMs are upgraded from 256kx4 DRAMs the dual CAS-Version with one write enable
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byte writes, whereas the duai WE-version does not have the capability to perform byte
reads. Therefore the 2CAS | 1WE version runs in production.



The SIEMENS partnumber for this version is HYB 514171BJ/BJL and has the following
rin-n it and tnnecido markinn o 1)
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was equal to the number of column-address lines. This is known as "symmetrical
addressing”. For the x 16 devices, JEDEC has approved a slightly different type of
addressing called "asymmetrical', in addition to the standard symmetrical version
Asymmetrical addressing has more row-address lines than column-address lines, With the
increased number of row and decreased number of columns, there is a potential for power
savings at the chip level (one-half the number of sense amplifiers are activated in any
cycle)
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the asymmetrical addressing has 1024 rows and 256 columns. The number of columns

Address Schema | Bow Addresses | Refresh Addresses | Column Addresses
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Asymmeatrical AOR - ASR ADR - ABR ADC- ATC
Since the asymmetrical version needs to have special DRAM controllers and therefore
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production to the version with symmetrical addressing.
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The HYB 514171BJL is the low-power version with extended and self refresh of the
kx16 DRAM. This low-power version has reduced CMOS standby current limits
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E‘-EII}' from imA to 200 FA} and refresh intervai eu;nt fimes Iﬂl'lgEI‘ [ from i5 us per row
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current, data-retention cycle. It consists of a CAS-before-RAS refresh cycle at the slowest
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standbvy current and the nxtgnr‘lnﬂ rufrggh snacificatinns.,
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In addition to the standard refresh modes (RAS only refresh, CAS-before-HAS refresh and
niaden refresh) the HYB 514171B8JL aoaitionally offers a SELF-REFRESH mode. This
mode provides the DRAM with the ability to refresh itsell and eliminates the need for an
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and tgpsg. (fig. 2)
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fig.2
The self-refresh mode is Initiated by executing a CAS-before-RAS refresh cycle and
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noiding both HAS and CAS iow for a specified minimum period,. The indusiry siandard for
thiz value is 1RASS = 100 us, After this time the DRAM internal timer starnts and a new
row is refreshed. When the refresh puise is generated by the internal timer, the ICC
current peaks but the current 1CCS during the self refresh is guaranteed to be a maximum

of 300 pA . The DRAM will remain in the seif-refresh mode while RAS and CAS remain
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refresh mode has been terminated, the user can access the LJHﬁLM normaily.



PACKAMRRE CILITI IKNE MR AWIKMGGS
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yte-y available in an industrial standard 400 mil
plastic packagé ; :‘nppmpn‘ﬁf for suﬁﬂﬂe-r‘nﬂuming techniques . Package
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related data are shown in tab. 3 . The package outline dimensions of the 50.J 40 package
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The marking on the top side of every 256k x 16 device gives information as to the device
tyne | which access time specification is met, and the country of orgin "Germany" . In

addition, a weekcode indicated in which week of the year the part was tested.

A SiEMENS intemmal number is printed on ithe boliom side wnich represenis ihe waier
production lot number, the date of final assembly and a code for the assembly line. Laser
equipment is used for tﬂ" and bottom side marking

OA ™K IR
jil =t k1L LR

Before packing, all devices are backed in metal tubes at 125 ©C in ovens with circulating
hot air for 12 hours, Within 24 hours the devices are seal packed. One sealed dry-pack
Lu;r;n: contains 50 tubes (each tube with 18 devices) along with a pouch of desiccant and a
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44 mm wide tape with 16mm pocket pitch

For S0J packaged devices SIEMENS recommends not to exceed a 72 hours time frame
Fahimary | innaskinea and vamsarmbaes Aae raflaa ealdacdies Taet havas shaary Tha incrases A
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nght amner [ hour Smrage Inadsf vV, 5o Y% el ative numlﬂlt}" environment is 0.1 %.
After a vaporphase soldering at 215 ©C of parts unpacked and stored for 72 hours no

cracks couid be found ':Jy opticai inspeciiu Exiended siorage in a high numidiy
environment showed a saturation of wmnhr increase of abol 018 %,



0. fum twin well CM
subsirate

2 Polysilicon layer

1 Malybdenium silicida layar
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SIEMEME PROCESE NAME Ca0H
TYPICAL DESIGN RULES
LINE 0.7 pm
SPACE 0.8 um
LITHOGRAPHY G-LiME [ I-LINE STEPPEHR
CONTACT DIMENSIONS 09umx1.1 um
ASICH | TiN-barmer metalfisation
CHAMMEL LENGTH M-chanmel 075 um LDD
P-channel 0.75 pm
CXIDE THICKNESS 18 nm
JUNCTION DEFTH M-CHanme .25 um
P-channsai 0.35 um
THRESHOLD WOLTAGE M-channe! 07w
P-channal 11V
CELL TYPE TRENCH-CAPACITOR with fully ower-
lannina kiline ~anfacd (EOIRCY
TR B AN e R (A |3 e et |
13 fAm et ONO
4.5 um depth
p-well depth Gum
CELL CAPACITANCE = 40 i
BITLINE TO CELL
CAPACITANCE RATION 10:1
ALUBIMILIM
THICKNESS BO0 nm
CONTENT A1 /Si | Cu
tab. 1
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Low-FPower extended & seif refresh mode
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ITEEi™ 256K X 16 DRA
256k x 16 DRAM
ASSEMBLY RELATED DATA
PACKAGE TYPE Surface mount package
PACKAGE 400 mil wide 504J 40 package
IEMEF™ sbemmedmes]
el o e e b = 3L IR RN L
| EAMN FOARAE ChA C10ANNH | As ened
(S S~ L B Fan DL LS el S Sl B w2 i
LEAD FINISH SnPb BO/20
DIE ATTACH Silver filled epoxy
WIRE BOND 33 um Au wires, thermosonic
CHIP PROTECTION Polyimid layer
MOLDING COMPOUND KCM 184 VA
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Index Marking

1) Does net include plaslic or mebal protrusions of 0.25 max per side

fig.a




