SIEMENS

2M x 8-Bit Dynamic RAM HYB5117800BSJ-50/-60/-70

Advanced Information

« 2097 152 words by 8-bit organization
« 0to 70 °C operating temperature

« Performance::

-50 | -60 | -70
trac | RAS access time 50 | 60 | 70 | ns
tcac | CAS access time 13 | 15 | 20 | ns
tan Access time from address 25 30 35 | ns
trc Read/Write cycle time 90 | 110 | 130 | ns
tpc Fast page mode cycle time 35 40 45 | ns

« Single + 5V (£ 10 %) supply
« Low power dissipation
max. 660 active mW (-50 version)
max. 605 active mW (-60 version)
max. 550 active mW (-70 version)
11 mW standby (TTL)
5.5. mW standby (CMOS)
« Output unlatched at cycle end allows two-dimensional chip selection

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

« Fast page mode capability
« All inputs, outputs and clocks fully TTL-compatible
« 2048 refresh cycles / 32 ms

« Plastic Package: P-S0OJ-28-3 400 mil
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SIEMENS HYB 5117800BSJ-50/-60/-70
2M x 8-DRAM

The HYB 5117800BSJis a 16 MBIt dynamic RAM organized as 2097152 words by 8-bits. The HYB
5117800BSJ 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 5117800BSJ to be packaged in a standard SOJ 28
400 mil plastic package. These packages provide high system bit densities and are compatible with
commonly used automatic testing and insertion equipment. System-oriented features include single
+ 5V (x 10 %) power supply, direct interfacing with high-performance logic device families such as
Schottky TTL.

Ordering Information

Type Ordering Code Package Descriptions

HYB 5117800BSJ-50 | Q67100-Q1092 |P-S0OJ-28-3 400 mil | DRAM (access time 50 ns)
HYB 5117800BSJ-60 | Q67100-Q1093 |P-S0OJ-28-3 400 mil | DRAM (access time 60 ns)
HYB 5117800BSJ-70 | Q67100-Q1094 |P-S0OJ-28-3 400 mil | DRAM (access time 70 ns)

Pin Names

AO to A10 |Row Address Inputs
A0 to A9 Column Address Inputs
RAS Row Address Strobe
OE Output Enable
1/101-1/08 Data Input/Output
CAS Column Address Strobe
WE Read/Write Input

Vee Power Supply (+ 5 V)
Vss Ground (0 V)

N.C. not connected
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SIEMENS HYB 5117800BSJ-50/-60/-70
2M x 8-DRAM

P-S0J-28-3 (400mil)

(O A
vee [| 1 28 [] vss
o1 f 2 27 [ vos
/o2 1 3 26 [ 107
103 [ 4 25 [ 1106
/104 [l 5 24 [ 105
WE [] 6 23 [ CAS
RAS ] 7 22 [0 OE
NC. [l 8 21 [l A9
A10 [] 9 20 [] A8
A0 T]10 19 [] A7

Al 111 18 [] A6

A2 112 17 [0 A5

A3 []13 16 [1 A4

VCC 114 15 [1 vss
_ J

Pin Configuration
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SIEMENS HYB 5117800BSJ-50/-60/-70

2M x 8-DRAM
/01 1/02 /08
CAS &
Data in Data out =
Buffer Buffer | OE
I
No. 2 Clock + A *
Generator [ 8 8
Column -
10 )| Address - \} Column
AQ—> Buffer(10) A decoder
Al —
A2 >
A3 Refresh - =
Ad—» Controller |- S?/ng%ATphﬂer 8
A5 # ating <:_—
AG — 11 TI
A7 — Refresh 1024
A8 Counter (11) 8 .
A9—» @ T "
Al10—> -
11 > E(C)ivc\i/ 11> Row 2048 Memory Array
ress Decoder
Buffers(ll) _ 2048x1024x8
e No. 1 Clock |——! %
RAS i Generator |——
-« VCC

Voltage Down
Generator |- VCC (internal)

Block Diagram
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SIEMENS HYB 5117800BSJ-50/-60/-70

2M x 8-DRAM
Absolute Maximum Ratings
Operating teMPErature FANGE ........cooeieiiiieie e e e ee ettt reeee e s e st e e e e asasees e e st rae e e eeeean Oto70°C
StOrage teMPEratUre FABNGE . .....c.cii it itieee et ee et et ae e et e et e e asbeeee e sbbeee e e —-55t0150°C
INPUY/OULPUL VOITAGE ... -0.5 to min (Vcc+0.5,7.0) V
POWEr SUPPIY VOILAGE.... . eeeeeieie e ettt et es et e r e e e e st e e e eeen s e en saeae e e s -l.0Vto 7.0V
POWET QISSIPALION......ciiiii ittt ittt ettt ettt et e e e s ea es e e e e s e s e s e s e e e s aeeaeeeaeeeeeeeeeseaesesnnnnnns 1.0WwW
Data out current (SNOIt CIFCUIL) .....o. e e e ee e et eeee e s e e ene 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,Ves=0V,Vc=5V+10%,t;=5ns

Parameter Symbol Limit Values Unit Test
min. max. Condition
Input high voltage Vi 2.4 Vee+05 |V | D
Input low voltage A -05 0.8 v |D
Output high voltage (Ioyr = — 5 mA) Vou 2.4 - v |D
Output low voltage (Ioyr = 4.2 MA) VoL - 0.4 v D
Input leakage current,any input Ly -10 10 A D
(0V <V, <Vce + 0.3V, all other pins =0 V)
Output leakage current low -10 10 A D
(DO is disabled, 0 V < Vg,; < Vcc + 0.3V)
Average V¢ supply current: It
-50 ns version - 120 mA |234
-60 ns version - 110 mA |234
-70 ns version - 100 mA 234
(RAS, CAS, address cycling, tgc = tgc min.)
Standby V. supply current (RAS = CAS =V,,)) | lcc2 - 2 mA |-
Average V¢ supply current, during RAS-only | |3
refresh cycles: -50 ns version - 120 mA |24
-60 ns version - 110 mA |29
-70 ns version - 100 mA |24
(RAS cycling: CAS =V, tgc = tgc min.)
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SIEMENS HYB 5117800BSJ-50/-60/-70

2M x 8-DRAM

DC Characteristics (cont'd)

T,=0t070°C,Ves=0V, Ve =5V +10%,t,=5ns

Parameter Symbol Limit Values Unit Test

Hin. max. Condition

Average V. supply current, cca

during fast page mode: -50 ns version - 40 mA 234
-60 ns version - 35 mA |234
-70 ns version - 30 mA |234

(RAS =V, , CAS, address cycling,tpc = tpc min.)

Standby V. supply current l ccs - 1 mA |

(RAS=CAS=V..-0.2V)

Average V. supply current, during CAS- lccs

before-RAS refresh mode: -50 ns version - 120 mA |29
-60 ns version - 110 mA |29
-70 ns version - 100 mA |29

(RAS, CAS cycling, tge = tgemin.)

Average Self Refresh Current lecr _ 1 mA

(CBR cycle with tRAS>TRASSmin., CAS held low,

WE=Vcc-0.2V, Address and Din=Vcc-0.2V or 0.2V)

Capacitance

T,=0t070°C,Vee =5V +10 %, f =1 MHz

Parameter Symbol Limit Values Unit

min. max.

Input capacitance (A0 to A10) Cu - 5 pF

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

I/O capacitance (1/01-1/08) Co - 7 pF
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SIEMENS HYB 5117800BSJ-50/-60/-70

2M x 8-DRAM
AC Characteristics 29 16F
To,=0t070°C,Vec =5V +10%,t:=5ns
Parameter Symbol Limit Values Unit |Note
-50 -60 -70

min. [max. |min. max. min. max.

common parameters

Random read or write cycle time | tgc 90 - 110 |- 130 |- ns
RAS precharge time tee 30 |- 40 |- 50 |- ns
RAS pulse width teas 50 |10k |60 |10k |70 |10k |ns
CAS pulse width teas 13 |10k |15 |10k |20 |10k |ns
Row address setup time tasr 0 - 0 - 0 - ns
Row address hold time tran 8 - 10 - 10 - ns
Column address setup time tasc 0 - 0 - 0 - ns
Column address hold time tean 10 - 15 - 15 - ns
RAS to CAS delay time teco 18 |37 |20 |45 |20 |50

RAS to column address delay trao 13 25 15 30 15 35 ns
time

RAS hold time trsH 13 15 |- 20 |- ns

CAS hold time tesn 50 60 |- 70 |- ns

CAS to RAS precharge time terp 5 - 5 - 5 - ns
Transition time (rise and fall) t 3 50 3 50 3 50 ns |7
Refresh period trer - 32 - 32 - 32 ms

Read Cycle

Access time from RAS trac - 50 |- 60 |- 70 |ns |8,9
Access time from CAS teac - 13 |- 15 |- 20 |ns |8,9
Access time from column address | taa - 25 - 30 - 35 ns |8,10
OE access time toea - 13 |- 15 |- 20 |ns
Column address to RAS lead time | tga, 25 - 30 - 35 - ns

Read command setup time tres 0 - 0 - 0 - ns

Read command hold time tren 0 - 0 - 0 - ns |11
Read command hold time trru 0 - 0 - 0 - ns |11
referenced to RAS

CAS to output in low-Z ters 0 - 0 - 0 - ns |8
Output buffer turn-off delay torr 0 13 0 15 0 20 ns |12
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SIEMENS HYB 5117800BSJ-50/-60/-70

2M x 8-DRAM
AC Characteristics  (contd) 9 -
To,=0t070°C,Vec =5V +10%,t:=5ns
Parameter Symbol Limit Values Unit | Note
-50 -60 -70

min. [max. |min. max. min. max.

Output buffer turn-off delay from | tog; 0 13 0 15 0 20 ns |12
OE

Data to OE low delay tozo 0 - 0 - 0 - ns |13
CAS high to data delay teop 13 |- 15 |- 20 |- ns |14
OE high to data delay tooo 13 |- 15 |- 20 |- ns |14
Write Cycle

Write command hold time twen 8 - 10 - 10 - ns
Write command pulse width twe 8 - 10 - 10 - ns
Write command setup time twes 0 - 0 - 0 - ns |15
Write command to RAS lead time | tgy, 13 - 15 - 20 - ns
Write command to CAS lead time | tew. 13 - 15 - 20 - ns

Data setup time tos 0 - 0 - 0 - ns |16
Data hold time ton 10 - 10 - 15 - ns |16
Data to CAS low delay tosc 0 - 0 - 0 - ns |13

Read-Modify-Write Cycle

Read-write cycle time trwe 126 |- 150 |- 180 |- ns
RAS to WE delay time tewn 68 |- 80 |- 95 |- ns |15
CAS to WE delay time tewn 31 |- 3 |- 45 |- ns |15
Column address to WE delay time | taw 43 - 50 - 60 - ns |15
OE command hold time toen 13 |- 15 |- 20 |- ns

Fast Page Mode Cycle

Fast page mode cycle time tec 35 - 40 - 45 - ns
CAS precharge time tep 10 |- 10 |- 10 |- ns
Access time from CAS precharge | tcpa - 30 - 35 - 40 ns |7
RAS pulse width tras 50 200k |60 200k | 70 200k | ns
CAS precharge to RAS Delay teupe |30 | = 3B |- 40 |- ns
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SIEMENS HYB 5117800BSJ-50/-60/-70

2M x 8-DRAM
AC Characteristics  (contd) 9 -
To,=0t070°C,Vec =5V +10%,t:=5ns
Parameter Symbol Limit Values Unit | Note
-50 -60 -70

min. [max. |min. max. min. max.

Fast Page Mode Read-Modify-Write Cycle

Fast page mode read-write cycle | terwc 71 - 80 - 95 - ns
time
CAS precharge to WE tecpwn |48 |- 55 |- 65 |- ns

CAS-before-RAS Refresh Cycle

CAS setup time tesn 10 |- 10 |- 10 |- ns
CAS hold time tenr 10 |- 10 |- 10 |- ns
RAS to CAS precharge time tepc 5 - 5 - 5 - ns
Write to RAS precharge time twre 10 - 10 - 10 - ns
Write hold time referenced to RAS | tygw 10 - 10 - 10 - ns

CAS-before-RAS Counter Test Cycle

CAS precharge time tepr 35 - 40 - 40 - ns
Test Mode

CAS hold time terrT 30 - 30 - 30 - ns
Write command setup time twrs 10 - 10 - 10 - ns
Write command hold time twrh 10 - 10 - 10 - ns

Self Refresh Cycle

RAS pulse width trass 100k | _ 100k | _ 100k | _ ns |17
RAS precharge time trps 95 _ 110 | _ 130 | _ ns |17
CAS hold time tens 50 | 50 | 50 | _ ns |17

Semiconductor Group 9



SIEMENS HYB 5117800BSJ-50/-60/-70
2M x 8-DRAM

Notes:

1) All voltages are referenced to VSS.
2) ICC1, ICC3, ICC4 and ICC6 depend on cycle rate.
3) ICC1 and ICC4 depend on output loading. Specified values are measured with the output open.

4) Address can be changed once or less while RAS = VIL. In the case of ICC4 it can be changed once or less
during a fast page mode cycle (tPC).

5) Aninitial pause of 200 [s 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 internal refresh counter, a
minimum of 8 CAS-before-RAS initialization cycles instead of 8 RAS cycles are required.

6) AC measurements assume tT =5 ns.

7) VIH (min.) and VIL (max.) are reference levels for measuring timing of input signals. Transition times are also
measured between VIH and VIL.

8) Measured with a load equivalent to 2 TTL loads and 100 pF.

9) Operation within the tRCD (max.) limit ensures that tRAC (max.) can be met. tRCD (max.) is specified as a
reference point only: If tRCD is greater than the specified tRCD (max.) imit, then access time is controlled by
tCAC.

10)Operation within the tRAD (max.) limit ensures that tRAC (max.) can be met. tRAD (max.) is specified as a
reference point only: If tRAD is greater than the specified tRAD (max.) limit, then access time is controlled by
tAA.

11)Either tRCH or tRRH must be satisfied for a read cycle.

12)tOFF (max.) and tOEZ (max.) define the time at which the outputs achieve the open-circuit condition and are
not referenced to output voltage levels.

13)Either tDZC or tDZO must be satisfied.
14)Either tCDD or tODD must be satisfied.

15)tWCS, tRWD, tCWD, tAWD and tCPWD are not restrictive operating parameters. They are included in the data
sheet as electrical characteristics only. IFtWCS > tWCS (min.), the cycle is an early write cycle and the I/0 pin
will remain open-circuit (high impedance) through the entire cycle; if tRWD > tRWD (min.), tCWD > tCWD
(min.), tAWD > tAWD (min.) and tCPWD > tCPWD (min.) , the cycle is a read-write cycle and I/O pins will
contain data read from the selected cells. If neither of the above sets of conditions is satisfied, the condition of
the 1/0 pins (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 Self Refresh.
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SIEMENS HYB 5117800BSJ-50/-60/-70
2M x 8-DRAM

AR SL» < trp —»
RAS VIH \ / |
) ~— IrcD is:’i trsH . tcr
e N I U A1
fask. lasc Tean e task
Address V:LH %{ Row % Column /;// ow
N r
lraH Ircs ‘l;; ‘F
- Jin =

\Y

N

IL

.

tcoo

AN W — o

-] tOF
v leiz L loez
o or HiZ +V lid D (0] \ Hi Z
t. t
(Outputs) Vo, i alid Data Ou ) i

F
— -——

“H” or“L" WL1

Read Cycle
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SIEMENS HYB 5117800BSJ-50/-60/-70
2M x 8-DRAM

RP

vV o— I .
RAS I \ / \

VL tc

<« lrcD +—f<«——— lrRsH y lcr

V|H X \47 lcas —» /

CAS V. \ \ y, /
IL traD toa
lasr tasa fean | tasr

Address \\i:f %{%%@( Column | //////////////Z//////%i—> Row

WE
VIH
OE .
Vi
t t H,
Vv — -
o " }Valid Data In \
(Inputs) A \ /
\Y}
110 OH

(Outputs) VoL

% “H” or “L” wL2

Write Cycle (Early Write)
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SIEMENS HYB 5117800BSJ-50/-60/-70

2M x 8-DRAM
RAS QS—\:—t | L/Ht —

w TN LT

WE % 0 %@ =
0 e T ; t o EEEEEEE
R -

Write Cycle (OE Controlled Write)
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SIEMENS HYB 5117800BSJ-50/-60/-70
2M x 8-DRAM
- lrwe -
- lras - trp
— —\
\ _ -
RAS " - lesw —
v -
S i e o "
IH
CAS V”_ \\v /
lraH tcan
asr T tsc T tiS_R.
Address V:r %{ Row :@( Column ) //// ,////////1 Row
trap | fawo | few
- > -~ lewp —— trwi
- lrvp ————— | [* twp >~
WE _
loeH
= <
[P
. toH R
y - T
(nputs) (N omn X
loop
loez
/0 Yon —
(Outputs) v, %aut?
lrac
Read-Write (Read-Modify-Write) Cycle
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SIEMENS HYB 5117800BSJ-50/-60/-70
2M x 8-DRAM

- trasp > tRFL
\Y
. IH _\ /_\
RAS \
V”_ 4
- tPc — » lrHCP
lrep lcas fep lcas lrsH
- - | - - tCRP
vV tCAS ——»\ [
H r = -
CAS \\ \ / ]
_ lcsH |
&\H> tﬂ lcan b tean EC_Aﬁ
SR tasda SC
vIH ™ > = \ HttASC -
_ )
Address Vi, / ROW@L Column X X Column ‘ Column ‘ ////
trAD

- . lera
faa - lan . tan
Vv
— IH 7
OE
L
[ 15%4
v Nl
110 IH 7
(Inputs) Vi, o t /
lcac lorr | lcac forr <A torr
lrac - ]
[oEz | loez toez
lcLz leLz terz
/O OH [ Valid valid [ valid >
(OUtpUtS) VOL \Data Out Data Out Data Out
“H or “L”
% or
FPM1

Fast Page Mode Read Cycle
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SIEMENS HYB 5117800BSJ-50/-60/-70

2M x 8-DRAM
lras lrp
Vii——
RAS \ /N
lrc - lrsH
_Irep| | tcas | fep lcas _ [cas tcrA
Vi, : %__
CAS \\ /\ / \ /
lrAH e raL
7 tcan tcan JA foa tasr
D I
7 N7
Add %/ % Col % Col %
ress Vi, //// ROW@L ouan olumn %/// COIum;::W‘l_g, Column
_lrAD fewe twes fewe | twes trwiL
twg - tweH 7 lwern twen
twp twe

w  CEEREREN

.

Ior IpH_ IoH

Ips Ios tos

V ' I Z _ i 7 Z 77
o) L oo MO e O

\Y,
110 CH
HI-Z
Outputs
(Outp )VOL

“H” or“L”

FPM2

Fast Page Mode Early Write Cycle
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2M x 8-DRAM

HYB 5117800BSJ-50/-60/-70

SIEMENS

)

H Q.N

ereg A

no

saj

ED\%W

QQO,N

« 1540 (H, %

opa]

o
oS <.N

//

wnj

mwm:u_u<

0D

——

|

\

wnjod

DS’ <.N

——

A\

HI A
d&o] Sva] svo) Tdop svo) T acy) "
HSd) oMd) - HS2) ™ T,
/l HI
@) | sw)

TN (sindinQ)

HO
A

o/l

ssalppy

SvD

svd

Fast Page Mode Read-Modify-Write Cycle
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SIEMENS HYB 5117800BSJ-50/-60/-70
2M x 8-DRAM

= T T
I(/(())utputs) \\i;)LH HI-Z
% “H” or “L” WL9

RAS-Only Refresh Cycle
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SIEMENS HYB 5117800BSJ-50/-60/-70
2M x 8-DRAM

|- tRP4> - tR f-—— tRP —
RAS WS \ /
v k \_
trec -l tcs;i lcrp
lcp lrPc
vV -~ - fenr -
—_— IH f \
A
CAS ViL —/ | /
RP
RH
\Y

= AT

I(/OOutputS) \\//zr HI-2
% “H” or “L”

CAS-Before-RAS Refresh Cycle
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SIEMENS HYB 5117800BSJ-50/-60/-70
2M x 8-DRAM
trc trc
lrp trp
VlH «— lras— » - I P E— tRAS"' j i
RAS " \ / \ / \
- lrcD—» lrs
e fcHR —»| «— lcrP —»
— ViH .
A ViL ! \\‘ ‘
lasc JWRP‘*
tasr || R . tCAL twfi EER.i
V —
7 D777 S
address * NeowXXowmn ) X eow
trcs - trrH

W

%’

WE
taa
EA
v I .
& N |
tD<Z£ teop
<o, «|lobD —+]
I(/|(r?pUt5) VIT //%% toac //////
- to
e | taz t;; fi
e IraAC - -
\%
I(/gutputs) VZLH Valid Data Out } HI-z
W% “H” or“L" wL1
Hidden Refresh Cycle (Read)
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SIEMENS HYB 5117800BSJ-50/-60/-70
2M x 8-DRAM

- lrc - ke ———»
_ Irp lrp
\Y e fras T tRAS%}—A
—_— IH R
RAS Vi, \t / \ \—
-— tRCD — - tRSH‘> . tCHF\’4> tCRF’—>
VIH
CAS Vi, trAD \\¥
lrAH
—wl - || tasc
tasr T T tean b
Address
—| | twer wrp ‘tWRﬂ
Vi T I e
WE VIL///// .

I/EI)nput) VIIII:I %/////%{ Vald bata 7 /// // // // // // // // // // /

v
o on HI-Z
(Output) VoL

WL12

Hidden Refresh Cycle (Early Write)
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SIEMENS HYB 5117800BSJ-50/-60/-70

ol Vi St
= J%ﬁ 4 o
58 ;"L* e .
N

CAS before RAS Self Refresh Cycle
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SIEMENS HYB 5117800BSJ-50/-60/-70
2M x 8-DRAM

- tras - Izp _
ReRa_Ac\fs Cycle: " S\ 7 - \_
" Jes fcrr ler I3 tgng -
CAS . \ / N\ AL/
v jtﬁ o trar tisi?
Address \\//|I|_H %W{ Column W
4L‘WRP4.7 - ta—» - tRRHt o
wE w7 |r= - _
v [+—fozo~ e
e W ——— R
leiz <—tOEZ—L
{/(())utputs) \\jgr @gt Data Out
JWRP L JMZCS - trui
Write Cycle: -
OF V||_ W
Ips | |«—— bH—»

110

v
(Outputs) v”'_H HI-Z

CAS-Before-RAS Refresh Counter Test Cycle
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SIEMENS HYB 5117800BSJ-50/-60/-70
2M x 8-DRAM

y RP . -
—_— IH =
RAS

Vi 4/‘ PC \* / |

. fcp . lesr L fewr trpc o
e [
Vi ‘ |

tasr| |trAH

: -
Address V:LHW // /%%// %& Row | /// 2

twts twrH

= T T

Ny

ViL

_ | toop

HI-Z

|
< @0

- |foez |
1) Vou
HI-Z
Outputs
(Outputs) VoL
torrF
FeL

Test Mode Entry
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SIEMENS HYB 5117800BSJ-50/-60/-70
2M x 8-DRAM

Test Mode

As the HYB 5117800BSJ is organized internally as 1M x 16-bits, a test mode cycle using 2:1
compression can be used to improve test time. Note that in the 2M x 8 version the test time is
reduced by 1/2 for a N test pattern.

In a test mode “write” the data from each 1/O pin is written into two 1M blocks simultaneously (all “1”
s or all “0” s). In test mode “read” each I/O output is used for indicating the test mode result. If the
internal two bits are equal, the 1/0 would indicate a “1”. If they were not equal, the I/O would indicate
a“0”. The WCBR cycle (WE, CAS before RAS) puts the device into test mode. To exit from test
mode, a “CAS before RAS refresh”, “RAS only refresh” or “Hidden refresh” can be used. Refresh
during test mode operation can be performed by normal read cycles or by WCBR refresh cylces.

Row addresses AO through A9 have to kept high to perform a testmode entry cycle. All other
addresses are don't care.
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SIEMENS

HYB 5117800BSJ-50/-60/-70
2M x 8-DRAM

Package Outlines

Plastic Package P-S0J-28-3 (400 mil)
(Small Outline J-lead, SMD)

4 e

0.8 min.

3.75 |

s i”i';ﬁp'i'i|i'i'i'i|i'i|.i

imiminininininininininiminis

O
1 14
1
1854 055

Index Marking

10.16 +0.13

#[0.18 @]

GPJ05699

1) Does not include plastic or metal protrusion of 0.15 max. per side
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