SIEMENS

2M x 8-Bit Dynamic RAM HYB 3117805BSJ(L)-50/-60/-70
2k-Refresh
(Hyper Page Mode- EDO)

Advanced Information
« 2097 152 words by 8-bit organization
« 0to 70 "C operating temperature

« Performance:

-50 | -60 | -70
taac RAS access time 50 | 60 | 70 | ns
feac CAS access time 13 15 20 ns
tan Access time from address 25 30 35 | ns
the Read/Write cycle time 84 | 104 | 124 | ns
tupc Hyper page mode (EDO) 20 25 30 | ns
cycle time

« Single + 3.3V (£ 0.3 V) supply

« Low power dissipation
max. 432 mW active (-50 version)
max. 396 mW active (-60 version)
max. 360 mW active (-70 version)
7.2 mW standby (LV-TTL)
3.6 mW standby (CMOS)
720 pA standby for L-version

- Read, write, read-modify-write, CAS-before-RAS refresh, RAS-only refresh, hidden refresh,
self refresh and test mode

» Hyper page mode (EDO) capability
» Allinputs, outputs and clocks fully TTL-compatible
» 2048 refresh cycles / 32 ms (2k-Refresh)

» Plastic Package: P-S0J-28-3 400 mil
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SIEMENS HYB 3117805BSJ(L)-50/-60/-70
2M x 8-EDO DRAM

The HYB 3117805BSJ is a 16 MBIt dynamic RAM organized as 2 097 152 words by 8-bits. The
HYB 3117805BSJ utilizes a submicron CMOS silicon gate process technology, as well as
advanced circuit techniques to provide wide operating margins, both internally and for the system
user. Multiplexed address inputs permit the HYB 3117805BSJ to be packaged in a standard SOJ
28 plastic package with 400 mil width. These packages provide high system bit densities and are
compatible with commonly used automatic testing and insertion equipment. System-oriented
features include single + 3.3 V (£ 0.3 V) power supply, direct interfacing with high-performance
logic device families such as Schottky TTL. The HYB 3117805BSJL parts have a very low power
~sleep mode"“ supported by self refresh.

Ordering Information

Type Ordering Code |Package Descriptions
HYB 3117805BSJ-50 | Q67100-Q1151 | P-SOJ-28-3 400 mil | DRAM (access time 50 ns)
HYB 3117805BSJ-60 Q67100-Q1152 | P-SOJ-28-3 400 mil | DRAM (access time 60 ns)
HYB 3117805BSJ-70 | on request P-SOJ-28-3 400 mil | DRAM (access time 70 ns)
HYB 3117805BSJL-50 | on request P-SOJ-28-3 400 mil | LP-DRAM (access time
» 50 ns)

HYB 3117805BSJL-60 | on request P-S0OJ-28-3 400 mil | LP-DRAM (access time

60 ns)
HYB 3117805BSJL-70 | on request P-S0OJ-28-3 400 mil | LP-DRAM (access time

70 ns)
Pin Names
A0-A10 Row Address Inputs
A0-A9 Column Address Inputs
RAS Row Address Strobe
OE Output Enable
I/01-1/O8 | Data Input/Output
CAS Column Address Strobe
WE Read/Write Input
Vee Power Supply (+ 3.3 V)
Vss Ground (0 V)
N.C. not connected
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HYB 3117805BSJ(L)-50/-60/-70
SIEMENS 2M x 8-EDO DRAM

Pin Configuration
(top view)

P-S0OJ-28-3 400 mil

VeeO 1o 281 Vss
1701 2 271/08
17020 3 26[11/07
17030} 4 2501/06
/0405 2411/05
WEQ s 23CAS
RASO 7 220 CE
N.C.0 8 21[0 A9
AoQo9 200 A8
A0] 10 190 A7
Atg 11 18[0 A6
A2[]12 173 A5
A3 13 16 A4
Veel 14 15 Vss

SPP02803
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SIEMENS HYB 3117805BSJ(L)-50/-60/-70
2M x 8-EDO DRAM

1/011/02 -« 1/08
Data In Data Out —
Buffer Buffer [ OF
WE —d & I 8 T 5
No.2 Clock
Generator
10 Column
— Address N
A0 —» Buffers (10) 10 Column
Decoder
At —»
A2 Refresh j+—
A3 —» Controller e < o s
—> ense Amplifier }1
" v I/0 Gating [N—
A5 —»
A6 » Refresh 1024
A7 —> Counter (11) A
A8 —» »
| | :
A1Q0 —» :
11 Row 11 :
N Row Memory Array
— Address 2048
Buffers (11) > Decoder : 2048x1024x8
RAS » No.1 Clock
Generator
SPB02834
Block Diagram
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SIEMENS HYB 3117805BSJ(L)-50/-60/-70
2M x 8-EDO DRAM

Absolute Maximum Ratings

Operating tEMPEerature FANGE ..........ccoeoriieiie e s 0to70°C
Storage teMPErature FANGE. .......ii ittt s -55t0 150 'C
INPUY/OULPUL VOIRAGE ...ttt —0.5to min (Ve + 0.5, 4.6) V

Power SUPPIY VORAGE ......ccciiviiiiirinieirceie et -1.0Vto46V

Power dissipation....

Data out current (ShOrt CIrCUIL) .......cooeiiiiiieiiiiiiir e 50 mA

Note: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent
damage of the device. Exposure to absolute maximum rating conditions for extended periods

may affect device reliability.

DC Characteristics
T,=0t070°C, Vgg=0V, Vc=33V203V, tr=2ns

Parameter Symbol Limit Values Unit | Test
min. max. Condition
Input high voltage Viu 2.0 Vee +05|V | P
Input low voltage Vi -05 0.8 v "
TTL Output high voitage (Ioyr = — 2 mA) Vo 2.4 - v "
TTL Output low voltage (Joyr = 2 MA) Vou - 0.4 v "
CMOS Output high voltage (four = — 100 pA) | Vou Vee—0.2 |- \
CMOS Output low voltage (Ioyr = 100 pA) Vou - 0.2 A
Input leakage current Ly -10 10 pA | M
{0V < V< Ve + 0.3V, all other pins = 0 V)
Output leakage current Toyy -10 10 A R
(DO is disabled, 0 V < Vgyr € Ve + 0.3 V)
Average V: supply current: Iecy
-50 ns version - 120 mA 234
-60 ns version - 110 mA 234
-70 ns version - 100 mA (234
(RAS, CAS, address cycling, fgc = tae Min.)
Standby V¢ supply current (RAS = CAS = Vi) | Ieco - 2 mA |—
Average V¢ supply current, during RAS-only | Iocq
refresh cycles: -50 ns version - 120 mA |24
-60 ns version - 110 mA |24
-70 ns version - 100 mA |29
(RAS cycling: CAS = Vi, tre = fre Min.)
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SIEMENS HYB 3117805BSJ(L)-50/-60/-70
2M x 8-EDO DRAM

DC Characteristics (cont'd)
Aa=0t070°C, Vgg=0V, Ve =33V+03V, t;=2ns

Parameter i Symbol Limit Values Unit | Test
min. max. Condition
Average V¢ supply current, during hyper Iecy
page mode EDO):
-50 ns version - 70 mA (234
-60 ns version -~ 55 mA |234)
-70 ns version - 45 mA 234

(RAS = V|, CAS, address cycling, tec = fec

min.)
Standby Vo supply current Iees - 1 mA [
(RAS =CAS = V. —0.2V) 200 pA | Lrversion
Average V¢ supply current, during CAS- Tecs
before-RAS refresh mode

-50 ns version - 120 mA |24

-60 ns version - 110 mA |29

-70 ns version - 100 mA |24

{RAS, CAS cycling, fnc = tggmin.)

Average Self Refresh Current Ioer - 1 mA
(CBR cylce with fgas > frags min., 250 LA | L-version
CAS held low, WE = V- 0.2 V,

Address and Din = Vo — 0.2 V or 0.2 V)

Capacitance

T,=0t070°C, V;c =3.3V+£ 0.3V, f=1MHz

Parameter Symbol Limit Values Unit
min. max.

Input capacitance (A0 to A10) Cy - 5 pF

Input capacitance (RAS, CAS, WE, OE) Cs - 7 pF

I/O capacitance (1/01-1/08) Cio - 7 pF
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SIEMENS

HYB 3117805BSJ(L.)-50/-60/-70

2M x 8-EDO DRAM

AC Characteristics 59

T,=01t070°C, Vc=3.3V+ 03V, =2ns

16E

Parameter Symbol Limit Values Unit | Note
-50 -60 =70

min. | max. | min. | max. | min. | max.
Common Parameters
Random read or write cycle time | tgc 84 - 104 |- 124 |- ns
RAS precharge time tep 30 |- 40 |- 50 |- ns
RAS pulse width tras 50 |10k |60 |10k |70 |10k |ns
CAS pulse width toas 8 10k |10 10k (12 10k |ns
Row address setup time tasR 0 - 0 - o} - ns
Row address hold time tran 8 - 10 - 10 - | ns
Column address setup time tasc 0 - 0 - 0 - ns
Column address hold time toaH 8 - 10 - 12 - ns
RAS to CAS delay time fnco 12 37 14 45 14 53 ns
RAS to column address delay trap 10 |25 |12 (30 (12 (35 |ns
RAS hold time trsH 13 15 - 17 - ns
CAS hold time tesh 40 50 - 60 - ns
CAS to RAS precharge time teap 5 - 5 - 5 - ns
Transition time (rise and fall) tr 1 50 1 50 1 50 ns |7
Refresh period tRer - 32 - 32 - 32 ms
Refresh period for L-version ther - 256 |- 256 |— 256 |ms
Read Cycle
Access time from RAS trac - 50 - 60 - 70 ns |8,9
Access time from CAS teac - 13 - 15 - 17 ns (8,9
Access time from column tan - 25 - 30 - 35 ns |8,10
address
OE access time Toea - 13 - 15 — 17 ns
Column address to RAS lead taaL 25 - 30 - 35 - ns
time
Read command setup time thes 0 - 0 - 0 - ns
Read command hold time tach 0 - 0 - 0o |- ns |11
Read command hold time tRRu 0 - 0 - 0 - ns |11
referenced to RAS
Semiconductor Group 526
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SIEMENS HYB 3117805BSJ(L)-50/-60/-70
2M x 8-EDO DRAM

AC Characteristics (cont'd) 56 16
T,=0t070°C, Voc=33V+ 03V, =2ns
Parameter Symbol Limit Values Unit | Note
-50 -60 =70
min. | max. | min. | max. | min. | max.
CAS to output in low-Z torz 0 - 0 - 0 - ns |8
Output buffer turn-off delay fore 0 13 0 15 0 17 ns |12
Output tumn-off delay from OE toez 0 13 0 15 0 17 ns |12
Data to CAS low delay tozc ] - 4] - 0 - ns |13
Data to OE low delay tozo 0 - 0 - 4} - ns |13
CAS high to data delay tcop 10 - 13 - 15 - ns |14
OE high to data delay fooo 10 - 13 - 15 - ns |14
Write Cycle
Write command hold time twew 8 - 10 - 10 - ns
Write command pulse width twe 8 - 10 - 10 - ns
Write command setup time twes o} - 0 - 0 - ns |15
Write command to RAS lead time | fpu 13 - 15 - 17 - ns
Write command to CAS tead time | 1oy, 13 - 15 - 17 - ns
Data setup time Ios 0 - 0 — 0 - ns |16
Data hold time ton 8 - 10 - 12 - ns (16
Read-modify-Write Cycle
Read-write cycle time frwe 113 |- 138 |- 162 |- ns
RAS to WE delay time tawo 64 - 77 - 89 - ns {15
CAS to WE delay time towo 27 - 32 - 36 - ns 15
Column address to WE delay Lawo 39 |- 47 |- 54 |- ns |15
time
OE command hold time toen 10 - 13 - 15 - ns
Hyper Page Mode (EDO) Cycle
Hyper page mode (EDO) cycle tupc 20 - 25 - 30 - ns
time
CAS precharge time tep 8 - 10 - 10 - ns
Access time from CAS tepa - 27 - 32 - 37 ns |7
precharge
B 4235L05 008Lac2 010 A
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HYB 3117805BSJ(L)-50/-60/-70
SIEMENS 2M x 8-EDO DRAM

AC Characteristics (cont'd) 58 16€
To=01070"C,Vc=33V+ 03V, r=2ns
Parameter Symbol Limit Values Unit | Note
-50 -60 -70
min. | max. | min. | max. | min. | max.
Qutput data hold time fcon 5 - 5 - 5 - ns
RAS pulse width in EDO mode thas 50 200k | 60 200k |70 200k [ns
CCAS precharge to RAS Delay tare 127 |- 32 |- 37 |- ns

Hyper Page Mode (EDO) Read-modify-Write Cycle

Hyper page mode (EDO) read- teRwe 58 - 68 - 77 - ns
write cycle time
CAS precharge to WE terwo |41 |- 49 |- 56 |- ns

CAS-before-RAS Refresh Cycle

CAS setup time tosr 10 - 10 - 10 - ns
CAS hold time fom 10 |- 10 |- 10 |- ns
RAS to CAS precharge time tarc 5 - 5 - 5 - ns
Write to RAS precharge time twep 10 - 10 - 10 - ns
Write hold time referenced to twan 10 - 10 - 10 - ns
RAS

CAS-before-RAS Counter Test Cycle

CAS precharge time l teer l 35 l - l 40 | - I 40 | - I ns I
Self Refresh Cycle

RAS pulse width trass 100k |- 100k |- 100k |— ns |17
RAS precharge thes 95 - 110 |- 130 |- ns |17
CAS hold time tons -50 |- -50 (- -50 |- ns (17
Test Mode

Write command setup time twrs 10 - 10 - 10 - ns
Write command hold time twih 10 - 10 - 10 - ns

CAS hold time teHRT 30 - 30 - 30 - ns
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SIEMENS | HYB 3117805BSJ(L)-50/-60/-70
2M x 8-EDO DRAM

Notes:

1) All voltages are referenced to V.

2) Ieer, Ioca Iocs and Iggs depend on cycle rate.

3) Iy and I, depend on output loading. Specified values are obtained with the output open.

4) Address can be changed once or less while RAS = V,,. In case of I, it can be changed once or less during
a hyper page mode (EDO) cycle

5) Aninitial pause of 200 us is required after power-up followed by 8 RAS cycles of which at least one cycle has
to be a refresh cycle, before proper device operation is achieved. In case of using the internal refresh counter,
a minimum of 8 CAS-before-RAS initialization cycles instead of 8 RAS cycles are required.

6) AC measurements assume t; = 2 ns.

7} Vin gminy @and V(s are reference levels for measuring timing of input signals. Transition times are also
measured between V,, and V).

8) Measured with the specified current load and 100 pF at Vo, = 0.8 V and Vi, = 2.0 V. Access time is determined
by the latter of trac, foac, Laas fopar foEa, foac 1S measured from tristate.

9) Operation within the frep (max, limit ensures that fgac (max) €8N be Met. frep max) IS Specified as a reference point
only. If zrep is greater than the specified frcp (max, limit, then access time is controlled by zcac.

10) Operation within the fgap (max) liIMit ensures that frac max) CaN be Met. fasp (max, IS specified as a reference point
only. If g, is greater than the specified tpap max limit, then access time is controlled by 5.

11) Either tacy OF frgy Must be satisfied for a read cycle.

12) forr (max)s foEz (maxy define the time at which the output achieves the open-circuit conditions and are not
referenced to output voltage levels. 7o is referenced from the rising edge of RAS or CAS, whichever occurs
last.

13) Either #p,¢ Or f5z0 must be satisfied.

14) Either #cpp OF 7opp Must be satisfied.

15) twes, fawo: fowo and fuwp are not restrictive operatihg parameters. They are included in the data sheet as
electrical characteristics only. If fycs > fwes miny the cycle is an early write cycle and data out pin will remain
open-circuit (high impedance) through the entire cycle; if fawp > trwo (min) fcwp > fowp (min) AN Zawp > Tawp (miny»
the cycle is a read-write cycle and I/O will contain data read from the selected cells. If neither of the above
sets of conditions is satisfied, the condition of I/O (at access time) is indeterminate.

16) These parameters are referenced to the CAS leading edge in early write cycles and to the WE leading edge
in read-write cycles.

17)When using Self Refresh mode, the following refresh operations must be performed to ensure proper DRAM
operation: .

If row addresses are being refreshed on an evenly distributed manner over the refresh interval using CBR
refresh cycles, then only one CBR cycle must be performed immediately after exit from Self Refresh.

If row addresses are being refreshed in any other manner (ROR - Distributed/Burst; or CBR-Burst) over the
refresh interval, then a full set of row refreshes must be performed immediately before entry to and immediately
after exit from Seif Refresh
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‘ HYB 3117805BSJ(L)-50/-60/-70
SIEMENS 2M x 8-EDO DRAM
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Sl EMEN S HYB 3117805BSJ(L)-50/-60/-70
2M x 8-EDO DRAM
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HYB 3117805BSJ(L)-50/-60/-70
SIEMENS 2M x 8-EDO DRAM
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SIEMENS HYB 3117805BSJ(L)-50/-60/-70
2M x 8-EDO DRAM
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HYB 3117805BSJ(L)-50/-60/-70
SIEMENS 2M x 8-EDO DRAM
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SIEMENS HYB 3117805BSJ(L)-50/-60/-70
2M x 8-EDO DRAM
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2M x 8-EDO DRAM

HYB 3117805BSJ(L)-50/-60/-70

SIEMENS

wL17

IO> on

e 2 a
| , ]
Hay v Ha) z30) W) b 07| [ ovE]
—elovyy fe—
50y B lem|£ BN agop | pvo)
, 7 T

ul e1eq ul ejeg
4 ¥ HI on

v 10,
£ I ﬁ@ A(sindino)

]
i
1
=
1
|

aa0) pzay agoy 28] LIVN._.‘W ONQ,WWN_ A
v} ¥dl0] 1,
/ W /| / % 30
(I r (N A e HI A
v3o) v30) v30)
M) dM aM) wv] A
/ amy) / amv) .J/ amvy § A M
Hi
Fat— — > |— f—t—-| A
moy — anop — q\_,\_& l——amoy — |5 |

aMdo) , amdoy , ML) T

uuniog \\\ §=§_8 § uwnjod v@m MoH] v@h_; ssauppy

sy _.+ mW& by [Tl _um.|é A
Hsv) v oy pe w)
) ] q
= A
\ sv0y N d vy . \ .\ oo // HI SV2
-— duoy - % } PO A
HSH) M)
Il/ dt) \ %) Tp
SVH
N ——ow—HI —
A
v

536

Hyper Page Mode (EDO) Late Write and Read-Modify Write Cycle

B 28235605 00A8LA3L1 023 M

Semiconductor Group

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



SIEMENS HYB 3117805BSJ(L)-50/-60/-70
2M x 8-EDO DRAM
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HYB 3117805BSJ(L)-50/-60/-70
SIEMENS 2M x 8-EDO DRAM
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SIEMENS HYB 3117805BSJ(L)-50/-60/-70
2M x 8-EDO DRAM
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SIEMENS

HYB 3117805BSJ(L)-50/-60/-70

2M x 8-EDO DRAM

Package Outlines

P-S0J-28-3 (400mil) -
(Small-Outline Jeaded Package)
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Index Marking
1) Does not Include plastic or metal protrusion of 0.15 max. per side

(=[0.188[B]

GPJ05699

Sorts of Packing

Package outlines for tubes, trays etc. are contained in our
Data Book “Package Information”.
SMD = Surface Mounted Dévice
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