SIEMENS

256K x 16-Bit EDO-DRAM HYB 514175BJ -50/-55/-60

256K x 16-Bit EDO-DRAM HYB 514175BJL-50/-55/-60
(Low power version with Self Refresh)

Advanced Information

- 262 144 words by 16-bit organization « Low Power dissipation
« Qto 70 °C operating temperature max. 1100 mW active (-50 version)
« [Fast access and cycle time max. 1045 mW active (-55 version)
- RAS access time: max. 935 mW active (-60 version)
50 ns (-50 version} « Standby power dissipation
55 ns (-55 version) 11 mW standby (TTL)
60 ns (-60 version) 5.5 mW max. standby (CMOS)
« CAS access time: 1.1 mW max. standby (CMOS) for

. Low Power Version
13ns (-50 & -55 version)
15 ns (-60 version) » Output unlatched at cycle end allows two-

R dimensional chip selection
- Cycle time: . « Read, write, read-modify write, CAS-
89 ns (-50 version) before-RAS refresh, RAS-only refresh,
94ns (-55 vers!on) hidden-refresh and hyper page (EDO)
104 ns (-60 version) mode capability

- Hype page mode (EDO) cycle time .+ 2CAS/1WE control

20 ns (-50 & -55 version) . Self Refresh (L-Version)

25 ns (-60 version) +  Allinputs and outputs TTL-compatible
« High data rate « 512 refresh cycles / 16 ms

50 MHz (-50 & -55 version) « 512 refresh cycles / 128 ms

40 MHz (-60 version) Low Power Version only
« Single + 5 V ( 10 %) supply with a built-in « Plastic Packages:

vBB generator P-S0J-40-1 400mil width

The HYB 514175BJ/BJL is the new generation dynamic RAM organized as 262 144 words by
16-bit. The HYB 514175BJ/BJL utilizes CMOS silicon gate process as well as advanced circuit
techniques to provide wide operation margins, both internally and for the system user. Muitiplexed
address inputs permit the HYB 514175BJ/BJL to be packed in a standard plastic 400mil wide
P-S0J-40-1 package. This package size provides high system bit densities and is compatible with
commonly used automatic testing and insertion equipment. System oriented features include Self
Refresh (L-Version), single + 5 V (+ 10 %) power supply, direct interfacing with high performance
logic device families such as Schoitky TTL.
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SIEMENS

HYB 514175BJ/BJL-50/-55/-60

Ordering Information

256K x 16-DRAM

Type Ordering Code

Package

Description

HYB 514175BJ-50

Q67100 - Q2072 P-S0J-40-1

50 ns 256 K x 16 EDO-DRAM

HYB 514175BJ-55

Q67100 - Q2100 P-50J-40-1

55 ns 256 K x 16 EDO-DRAM

HYB 514175BJ-60

Q67100 - Q2073 P-504J-40-1

60 ns 256 K x 16 EDO-DRAM

HYB 514175BJL-50 on request P-S0J-40-1 50 ns 256 K x 16 EDO- DRAM
HYB 514175BJL.-55 on request P-S0J-40-1 55 ns 256 K x 16 EDO- DRAM
HYB 514175BJL-60 on request P-S0J-40-1 60 ns 256 K x 16 EDO-DRAM
Truth Table

RAS LCAS |UCAS |WE OE 1/01-1/08 /09-1/016 Operation

H H H H H High-Z High-Z Standby

L H H H H High-Z High-Z Refresh

L L H H L Dout High-Z Lower byte read
L H L H L High-Z Dout Upper byte read
L L L H L Dout Dout Word read

L L H L H Din Don't care Lower byte write
L H L L H Don't care Din Upper byte write
L L L L H Din Din Word write

L L L H H High-Z High-Z

Pin Names

AO-A8 Address Inputs

RAS Row Address Strobe

UCAS, LCAS Column Address Strobe

WE Read/Write Input

OE Output Enable

1101 - /016 Data input/Output

Voe Power Supply (+ 5 V)

Vss Ground (0 V)

N.C. No Connection

M 4235605 008L534 09T WM
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SIEM E NS HYB 514175BJ/BJL-50/-55/-60
256K x 16-DRAM

Pin Configuration

(top view)
P-SOJ-40-1
YeeO 15 400 Vss
1/010 2 3901/016
170203 3801/015
17030 4 37001/014
17045 36[11/013
Vec 6 3500 Vss
1/0547 34Q1/012
1/06[] 8 33 1/011
170709 32[1/010
17080 10 313 1/09
N.C.O 1 300 N.C.
N.Cc.O 12 291 TCAS
WwE[Q 13 28D UCAS
RASO 14 270E
N.C.[J 15 26 1 A8
Aol 16 250 A7
A 17 240 A6
A2 18 23[A5
A3l 19 220 A4
Vee [} 20 210 Vss
SPP02811

BB 8235L05 008bL535 TeL N
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SIEMENS HYB 514175BJ/BJL-50/-55/-60
256K x 16-DRAM

1/011/02 -+ 1/016
Data In Data Out
, Buffer Buffer [+ OF
Wi —d I 16 T
UCAS o 16
LCAS l
—® No.2 Clock
»] Generator
9 Column
:{> Address
Buffers (9) 9 Column
A0 Decoder
At Refresh j—
A2 —> Controller  }le¢— s Amplifi 16
ense Amplifier }1°'°)
AS —» ] i/0 Gating K—
A4 —>
AS —» Refresh 512
A6 —» Counter (9) 16
A7 — 9
AB ——» @ >
9 Row 9 :
Row Memory Array
Address ™ 512
;J> Buffers (9) V| Decoder |~ 512x512x 16
TS ) No.1 Clock
RAS Generator
Substrate Bias [*—— Ycc
Generator  jg— Vss
SPBO2827

Block Diagram

B 4235605 0086536 962 W
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SIEMENS HYB 514175BJ/BJL-50/-55/-60
256K x 16-DRAM

Absolute Maximum Ratings

Operating tempPerature FANGE .........ccuvvrmiiraieeseesene ettt e 0to+70°C
Storage temperature raNge..........oveeeveriiiiniin et - 5510 + 150 °C

INPUL/OULPUL VOIBGE ....cvenieniiiiiiiiiesierite ettt -1to+7V
Power SUPPIY VORAGE ....cccccciiiimiiiiitiic et e et -1t0+7V
Data out current (ShOrt CIFCUIL) ....c..ooociiiiiiiiiiciiiiii et 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
To=01t070°C; Ve =0V; Ve =5V110%, tr=2ns

Parameter Symbol Limit Values Unit | Test
min. max. Condition
input high voltage Vi 2.4 Vee +05 |V 1
Input low voltage Vi -1.0 0.8 Vv 1
Output high voltage (/oyr = — 5.0 mA) Vou 2.4 - \' 1
Output low voltage (loyr = 4.2 mA) VoL - 04 \' 1
Input leakage current, any input Ly -10 10 pA |1
(0V < V<7V, all other inputs =0 V)
Output leakage current Ioy -10 10 uA |1
(DO is disabled, 0 V < Vyr < Vo)
Average V¢ supply current Iecq -
-50 version 200 mA (2,34
-55 version 190
-60 version 170
Standby V. supply current Ieco - 2 mA |-
(RAS =LCAS =UCAS=WE =V}
Average V¢ supply current during Tecs -
RAS-only refresh cycles
-50 version 200 mA |24
-55 version 190
-60 version 170

BB 8235L05 00D8L537 &T9 HE
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SIEMENS

HYB 514175BJ/BJL-50/-55/-60
256K x 16-DRAM

DC Characteristics (cont'd)

Parameter Symbol Limit Values Unit | Test
min. max. Condition

Average V. supply current during - 2,34
hyper page mode (EDQ) operation: ) Iecs

-50 version 180 mA

-55 version 180

-60 version 170
Standby Ve supply current Iecs - 1 mA |1
(RAS=LCAS =UCAS=WE = V- 0.2V)
Average Vc supply current during - 2,4
CAS-before-RAS refresh mode: *

-50 version Icce 200 mA

-55 version 190

-60 version 170
Standby V. current (L-version) Ices - 200 pA -
(RAS = LCAS =UCAS = WE = V-~ 0.2 V)
Self Refresh Current (L-version) Tecs - 250 HA
(RAS, LCAS, UCAS = 0.2v
AD-AB=V, —-02Vor0.2Vv)
Capacitance
T,=0t070°C; Vec =5V 210 %, f=1MHz
Parameter Symbol Limit Values Unit

min. max.

Input capacitance (A0 to A8) Cy - 5 pF
Input capacitance (RAS, UCAS, LCAS, WE, OE) | C, - pF
Output capacitance (/01 to O16) Co - 7 pF

BN 5235605 008b538 735 mW
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SIEMENS HYB 514175BJ/BJL-50/-55/-60
256K x 16-DRAM

AC Characteristics % ¢ .
Ta=0t070°C; Vgs=0V; Vee =5V £10%,5r=2ns

Parameter Symbol Limit Values Unit | Note
-50 -55 -60

min. (max. |min. |max. 'min. jmax.
Common Parameters
Random read or write cycle time | tgc 89 |- 94 — 104 |- ns
RAS precharge time tep 35 |- 35 |- 40 |- ns
RAS pulse width tras 50 10k |55 |10k |60 10k |{ns
CAS puise width Tens 8 10k |8 10k |10 |10k |ns
Row address setup time fasr 0 - 0 - 0 - ns
Row address hold time tRan 8 - 8 - 10 |- ns
Column address setup time tasc 0 - 0 - 0 - ns
Column address hold time toan 8 - 8 - 10 |- ns
RAS to CAS delaytime taco 12 (37 |12 |43 |14 |45 |ns
RAS to column address delay Trao 10 |25 {10 |30 (12 |30 |ns
time
RAS hold time tasH 13 |- 13 |- 15 |- ns
CAS hold time tosm 40 |- |45 |- |50 |- |ms
CAS to RAS precharge time Tcre 5 - 5 - 5 - ns
Transition time(rise and fall) tr 1 50 1 50 1 50 ns 7
Refresh period trer - 16 - 16 - 16 ms
Refresh period (L-version) trer - 128 |- 128 |- 128 |ms
Read Cycle
Access time from RAS Irac - 50 |- 55 |- 60 |ns |89
Access time from CAS foac - 13 |- 13 |- 15 |ns |89
Access time from column Ian - 25 - 25 |- 30 ns |810
address
OE access time Toea - 13 |- 18 |- 15 |ns
Column address to RAS lead thac 25 |- 25 |- 30 |- ns
time
Read command setup time thcs 0 -~ 0 - 0 - ns
Read command hold time trch 0 - 0 - ¢} - ns 11

B &4235L05 008L539 L7l WM
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SIEMENS HYB 514175BJ/BJL-50/-55/-60
256K x 16-DRAM

Parameter Symbol Limit Values Unit | Note
-50 -55 -60

min. [max. {min. [max. [min. |max
Read command hold time ref. to | fgay 0 - 0 — 0 - ns 11
RAS
CAS to output inlow-Z foiz 0 - 0 - 0 - ns |8
Output buffer turn-off delay from | zoee 0 13 0 13 |0 15 ns 12
CAS
Output buffer turn-off delay from | 7oe, 0 13 |0 13 |0 15 ns 12
OE
Data to OE low delay fozo ] - 0 - 0 - ns |13
CAS high to data delay Teop 10 |- 10 |- 13 |- ns |14
OE high to data delay | foop 10 |- 10 |- 13 |- ns |14
Write Cycle
Write command hold time twon 8 — 8 - 10 - ns
Write command pulse width twe 8 - 8 - 10 - ns
Write command setup time fwes 0 - 0 - 0 - ns 15
Write command to RAS lead time | tpu, 13 |- 13 |- 15 - ns
Wirite command to CAS lead time | 7oy, 13 |- 13 |- 15 |- ns
Data setup time tos 0 - 0 - 0 - ns 16
Data hold time on 8 - 8 - 10 |- ns 16
Data to CAS low delay foze 0 - 0 - 0 - ns |13
Read-modify-Write Cycle
Read-write cycle time fawe 118 |- 122 |- |138 |- ns
RAS to WE delay time fawo 64 |- 69 |- 7 |- ns |15
CAS to WE delay time town 27 |- 27 |- 32 |- ns |15
Column address to WE delay Tawo 39 |- 39 |- 47 |- ns |15
time
OE command hold time foen 10 |- 10 |- 13 |- ns

Hyper Page Mode (EDO) Cycle

Hyper page mode cycle time trc 20 |- 20 |- 25 - ns

CAS precharge time tep 8 - 8 - 10 - ns

Access time from CAS precharge | 7¢pa - 27 - 27 |- 32 ns 7
Bl 3235605 008L54D 393 MW
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SIEMENS HYB 514175BJ/BJL.-50/-55/-60
256K x 16-DRAM

Parameter Symbol Limit Values Unit | Note
-50 -55 -60
min. {max. |min. {max. imin. [max
Output data hold time tcon 5 - 5 - 5 = ns
RAS pulse width in hyper page taas 50 {200k (55 |200k |60 |[200k |ns
mode
RAS hold time from CAS tance 27 |- 27 |- 32 |- ns
precharge

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

Hyper page mode read/write tepwe 58 |- 58 |- 68 |- ns
cycle time
CAS precharge to WE delay time | fcpwo 41 |- 4 |- 49 |- ns

CAS before RAS Refresh Cycle

CAS setup time tesh 5 - 5 - 5 - ns
CAS hold time fenm 10 |- 10 |- 10 |- ns
RAS to CAS precharge time frpc 5 - 5 - 5 - ns
Write to RAS precharge time twrp 10 |- 10 |- 10 |- ns
Write to RAS hold time fwan 10 |- 10 |- 10 |- ns

'CAS-before-RAS Counter Test Cycle
CAS precharge time | Topr | 35 ] - l 35 I - | 40 I - ] ns i

Self Refresh Cycle (L-Version only)

RAS pulse width trass 100 |- 100 |- 100 |- us
RAS precharge time thes 95 |- 110 |- 110 |- ns
CAS hold time toms -50 |- -50 |- -50 |- ns

B A235L05 008kL5u4l 22T WA
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SIEMENS HYB 514175BJ/BJL-50/-55/-60
256K x 16-DRAM

Notes:

1) All voltages are referenced to Vgg.

2) Tccas Iccas Icos @nd Ioes depend on cycle rate.

3) Iccq and Ioc, 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 Icc. it can be changéd 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 fr = 2 ns.

7} Vii miny @nd Vi (maxy 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 V= 0.8 V and V,,, = 2.0 V. Access time is determined
by the latter of tgac, fcac, fan, fepa s foea: fcac IS Mmeasured from tristate.

9) Operation within the frcp (max, limit ensures that zpac (max) N be met. rpep (max) IS specified as a reference point
only. If zacp is greater than the specified trcp max) limit, then access time is controlled by rcac.

10) Operation within the tgap (max, limit ensures that zpac (max) CAN D@ Met. 1pap max ) IS Specified as a reference point
only. if taap is greater than the specified faap max) limit, then access time is controlled by .

11) Either rpcy Or 1ppy must be satisfied for a read cycle.
12) torr (maxy foEz (maxy define the time at which the output achieves the open-circuit conditions and are not

referenced to output voltage levels. o is referenced from the rising edge of RAS or CAS, whichever occurs
last.

13) Either Zp¢ Or Inzo Mmust be satisfied.

14) Either g Or £opp Must be satisfied.

15) fwcss tawos towo @nd rawp are not restrictive operating parameters. They are included in the data sheet as
electrical characteristics only. If awcs > fwcs (miny the cycle is an early write cycle and data out pin will remain
open-circuit (high impedance) through the entire cycle; if fawp > fawo (miny fowp > fowp (miny 2N Zawo > Zawp (minye
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.
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SIEMENS HYB 514175BJ/BJL-50/-55/-60
256K x 16-DRAM

tre B
tras le— frp —»
oy
RAS vm \ / \
1 lesH ¢ '
r~— trco tsH CRP
v tcas ——
IH
UCAS A\ /
LCAS L tran o
tasm tasc tcan task
VIH i
Address v & Row @ Column Row
" —| f— treH
ban tngs tas
\"
—_— IH X
= Y N
ViL tan
v toea
—_ H
. _A M l) M DM
tozc teop
v 7o toop
Vo IH ,
(Inputs) ViL tcac .
oFF
v torz toez
OH "]
zlgutputs) VoL HiZ §< Valid Data Out >— Hiz
trac :
N " orL” WL1
&\ H" or“L

Read Cycle
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SIEMENS HYB 514175BJ/BJL-50/-55/-60
256K x 16-DRAM

trc

tras trp |
VvV —
IH
RAS |
V"_ \ 7 \_
lesH tv
e tacD <—] tasH cap
V;H \ fcas / /
UCAS \
LCAS IL trap traL
lasn | tasc] foan tasA
V'H Row I Column | Row
Address v, N . N
—J [— fowr
tran twes
WE VIH ' twp
ViL
twer
; trwr ———»

A L L HHMIHINIHIHTe

tos HoH
uo VlH———(v lid Data In )
(Inputs) v {valid Data in }
VoH iz
]
(Outputs) oL

“H” or"L” » wL2

Write Cycle (Early Write)
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SIEMENS HYB 514175BJ/BJL-50/-55/-60
256K x 16-DRAM

trc
[fe———————— tras—— »l |+— IrRP —»
— A —_— -
RAS W N J)L \
V
- lesH
-« trcp tRsH fcap
v tcas
IH
UCAS A\ L/
LCAS IL trap e
t"ls_R. tasc! feat tasAl
VIH | " I [ .
Address @( Row @ Column m Row
. I |+—I tewr
taan tawe
Vin twp < <
WE
ViL N &mmss;;;;:;:;;;m
toeH
(—)E VIH .
ViL D \ /| |tooo t\‘ w
le— lDH—
tpzg g
Iozc tdez
A\
/0 IH -
(inputs) v, " Valid Data }&& N §
Lz
loea ™
o Vou Hi-z ) Hi-Z
(Outputs) oL

“H” or“L” WL3

Write Cycle (OE Controtled Write)
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SIEMENS HYB 514175BJ/BJL-50/-55/-60
256K x 16-DRAM

tawe
tras —— + fae
T YvS VIH \ |
RAS v, fcsH >
trco tczF;SH fcrA
v Dol
IH
UCAS Vi \) ay
LCAS tRAH tCAH
tasA | r tasc| [ 7 sk
v |22 o]
Address VIH § Row Column JW Row
|
trAD uWDthD 1 tCM;L
trwp — — » tRWL
V,H we S
WE \ \ \
L
taa
trcs toea foen
A"
_ IH X S
| Iozg — ..tD_S
tozc L - tor
w M pemn _JAMINMN
(Inputs) v, torz toon
t .
v e - toez
e} OH
(Outputs) @( %al:r
trac
&“ “H" or“L” w4

Read-Write (Read-Modify-Write) Cycle
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SIEMENS . HYB 514175BJ/BJL-50/-55/-60
256K x 16-DRAM
tras il
\Y
_— — | & lrHce
RAS IH \ RcD
ViL
trsH
thrc | lcrP
terr tcas fep s Icas
\Y
IH
UCAS \\ / \ ]
LCAS L tost T
tsr | |[RAR tasg ‘tg)ﬂH Tﬁg fcan ltasc | ear
v i |
Address VlH Row gColumn @Column 2 & & Column N
IL
traD
tapH
lrcs ﬁﬁ
— ViH
WE ¥
ViL Y fcac tcac
taa taa
loes tcpa tcra torF
VOH loea_
— % |
OE v '§
oL v
trac
faa toez
leac fcor teon
leiz
Vo VlH ' Data Ou Data Out Data Out
(Output) Vi 5§!\ y P A
i
N w4y o wLs
&\ H”" or “L

Hyper Page Mode (EDO) Read Cycle
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SIEMENS HYB 514175BJ/BJL-50/-55/-60
256K x 16-DRAM

lras ! tHPi
RAS V'”_\ faco tavce L—\_
ViL |
trsH fcrp!
tHpc ]
" feas \ fer leas lcas ’
v, [
ucAs , |/ \\ )’ NN/
LCAS IL losH {RAL
tqu *_I@H tasd | feam ‘r_s_g fcan tas¢ | foan
Vin I i
Address ‘VIL m&ﬁ Column 1&§Column2& w*c,mumnN
trap tawt
ltewr fow o
wes~ |~ | tyoy twos= 4 twew,  wos= (4 4
v tye twp twe
— H
= eI e e
\%
o O NN @
OF VOL & &

tps’ toH 4
Jos toH

. Ips| | toH
v !
tH B J
I/0 (Input) VIL W Data In 1 1@ Data In 2 ‘@ Data In N N \

H orL s

Hyper Page Mode (EDO) Early Write Cycle
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HYB 514175BJ/BJL-50/-55/-60

SIEMENS

256K x 16-DRAM
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Hyper Page Mode (EDO) Late Write and Read-Modify-Write Cycles
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SIEMENS

HYB 514175BJ/BJL-50/-55/-60
16-DRAM

256K x

RAS H
ViL

v
ucas H
LCAS V.

Address

L
Vo Von
(Outputs) v,

trAs

trc

—_— -

J/ trp — |

|
fcrp

Row

“H” or “L”

Hi-Z

wLg

RAS-Only Refresh Cycle
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SIEMENS HYB 514175BJ/BJL-50/-55/-60
256K x 16-DRAM

\

HAS IH _/ \ /‘_—\

ViL .

lrpc .
fcp tapc

VIH fcHR

iL —/ ,

twaH

NN\ ZZ A AN

toez

I ) LD O

,_
lin

tedp

A
(mpute) v A1LMMMMINY LMMIMINY
(Inputs) Vi

tooo

\Y
vo ot ) HI-Z
(Outputs)VOL 4

—» loFF+—

“H” or "

CAS-Before-RAS Refresh Cycle
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SIEMENS HYB 514175BJ/BJL-50/-55/-60
256K x 16-DRAM

-~ Irp ] trass. | taps
v
RAS H / ) L
iL i +F .
torc, fcap

tcsA lcus
v lep J_L ‘
—_ IH
o u / »

77

twau

e\ LR
we o N N \
O_E_ VIH .

ViL N Qm

tcon |
Vo ViH
(Inputs) Vi \ \ \WW
(0)0) /i )
loez
vo VOH \ //
(Outputs) v, / 77 HI-Z
torr
Q “H” or “L” wL13

CAS before RAS Self Refresh Cycle (L-version only)
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SIEMENS ~ HYB 514175BJ/BJL-50/-55/-60
256K x 16-DRAM

rc trc
tap tap
v thas tras
IH—
RAS
iL \ / \ / \
e tacp trsH
e foctr —»| — locrP —
\Y%
ucas " R\
LCAS ViL tran \
fasc) B
> tra tean twaH EEH -
I
mn Row
|
trrH
§ N\ &
laa
toea
A\

—_— IH <
OE v { N\ N
IL A R

toze) ! teop
tozo .
oo
\

Vo H "

(Inputs) v, N4 tos
torF

—] | ferz tors
— tmac
7o} OH -
(Outputs) y Valid Data Out >— HI-Z ——

"H” or"L” ) WL11

Hidden Refresh Cycle (Read)
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Hidden Refresh Cycle (Early Write)
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Package Outlines

g3 é !
= 10.3.05 o
23 13 B
= Ny N
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if ; ifiiy Ugruz_f_ i J )
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0.431t0.1 . [m
=l --—{5]0,18W[A) 40x H2t0%
24.13 | =]0.18W[B]
T uuuu;uuwuw
26.18
-0.26 @
Index Marking
®
1) Does not Include plastic or metal protrusion of 0.25 max. per side §
5
Sorts of Packing
Package outlines for tubes, trays etc. are contained in our
Data Book “Package Information”.
SMDP:= Surace Mounted Devite Dimensions in mm
B 2235605 008L556 750 HR
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