SIEMENS

4M x 4-Bit Dynamic RAM
2k & 4k Refresh
(Hyper Page Mode - EDO)

Preliminary Information

4 194 304 words by 4-bit organization
0 to 70 “C operating temperature
Fast access and cycle time
RAS access time:
50 ns (-50 version)
60 ns (-60 version)
70 ns (-70 version)
Cycle time:
89 ns (-50 version)
104 ns (-60 version)
124 ns (-70 version)
CAS access time:
12 ns ( -50 version)
15 ns ( -60 version)
20 ns ( -70 version)
+ Hyper page mode (EDO) cycle time
20 ns (-50 version)
25 ns (-60 version)
30 ns (-70 version)
Single + 5 V (£ 10 %) supply
Low power dissipation
max. 550 mW active
(HYB 5116405BJ/BT-50)

Ordering Information

HYB 5116405BJ/BT -50/-60/-70
HYB 5117405BJ/BT -50/-60/-70

max. 660 mW active

(HYB 5117405BJ/BT-50)

max. 605 mW active

(HYB 5117405BJ/BT-60)

max. 550 mW active

(HYB 5117405BJ/BT-70)

11 mW standby (TTL)

5.5 mW standby (MOS)

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

Hyper page mode (EDO) capability

All inputs, oufputs and clocks fully

TTL-compatible

4096 refresh cycles / 64 ms for

HYB5116405BJ/BT (4k-Refresh)

2048 refresh cycles / 32 ms for

HYB5117405BJ/BT (2k-Refresh)

Plastic Package: P-S0J-26/24 300 mil
P TSOPII-26/24 300 mil

Type

Ordering Code

Package

Descriptions

HYB 5116405BJ-50

Q67100-Q1098

P-S0OJ-26/24-1 300 mil

DRAM (access time 50 ns)

HYB 5116405BJ-60

Q67100-Q1099

P-S0OJ-26/24-1 300 mil

DRAM (access time 60 ns)

HYB 5116405BJ-70

Q67100-Q1100

P-80J-26/24-1 300 mil

DRAM (access time 70 ns

)
HYB 5116405BT-50 | on request P-TSOPII-26/24-1 300mil | DRAM (access time 50 ns)
HYB 5116405BT-60 | on request P-TSOPI1-26/24-1 300mil | DRAM (access time 60 ns)
HYB 5116405BT-70 | on request P-TSOPIi-26/24-1 300mil | DRAM (access time 70 ns)
HYB 5117405BJ-50 | Q67100-Q1101 | P-SOJ-26/24-1 300 mil DRAM (access time 50 ns)
HYB 5117405BJ-60 | Q67100-Q1 102 | P-SOJ-26/24-1 300 mil DRAM (access time 60 ns)
HYB 5117405BJ-70 | Q67100-Q1103 |P-SOJ-26/24-1 300 mil DRAM (access time 70 ns)
HYB 5117405BT-50 | on request P-TSOPII-26/24-1 300mil | DRAM (access time 50 ns)
HYB 5117405BT-60 | on request P-TSOPI1-26/24-1 300mil | DRAM (access time 60 ns)
HYB 5117405BT-70 | on request P-TSOPII-26/24-1 300mil | DRAM (access time 70 ns)
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SIEMENS HYB 5116(7)405BJ/BT-50/-60/-70

4M x 4-EDO DRAM

The HYB 5116(7)405BJ/BT is the new generation dynamic RAM organized as 4194304 words by
4-bits. The HYB 5116(7)405BJ/BT 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 51 16(7)405BJ/BT to be packaged in a
standard SOJ 26/24 or TSOPII-26/24 plastic package, both with 300 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 + 5 V (+ 10 %) power supply, direct
interfacing with high-performance logic device families such as Schottky TTL.

Pin Definitions and Functions

Pin No. Function

AD-A11 Row Address Inputs for HYB5116405
AD-A9 Column Address Inputs for HYB5116405
A0-A10 Row and Column Address Inputs for HYB5117405
RAS Row Address Strabe

OE Output Enable

1/01-1/04 | Data Input/Output

CAS Column Address Strobe

WE Read/Write Input

Vee Power Supply (+ 5 V)

Ves Ground (0 V)

N.C. not connected
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R
SIEME NS HYB 5116(7)405BJ/BT-50/-60/-70
4M x 4-EDO DRAM
Pin Configuration
(top view)
P-S0J-26/24 300 mil
P-TSOPII-26/24 300 mil
Vee O1 2603 Yes Yee O 261 Ves
1/01 2 250 1/04 /01 ]2 250 1/04
1/02 3 2411 1/03 /02 3 241 1/03
WE [ 4 2307 CAS WE 4 2300 CAS
RAS (5 221 O RAS (5 220 OE
At1 s 210 A9 NC. 6 210 A9
A0 O8 190 A8 A10 18 19[7 A8
A0 09 180 A7 A0 9 180 A7
A1 Q10 1710 A6 Al [f10 17[3 A6
A2 O 1611 A5 A2 1t 163 A5
A3 012 150 A4 A3 12 150 A4
e 0113 140 Vs Ve 013 140 Vs
SPPO2468 SPP0O2470
HYB 5116405 BJ/BT HYB 5117405 BJ/BT
:
i
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HYB 5116(7)405BJ/BT-50/-60/-70
SIEMENS 4M x 4-EDO DRAM

1/011/02 1/03 1/04

Data IN Data OUT ‘ AF
Buffer Buffer Ot
__ 7y
WE —d & + T
TAS - 4
‘ 4
No.2 Clock ‘
Generator |
10 Column 10 g
—>| Address > Column
A0 —» Buffers (10) Decoder
Al —»
A2 —»
A —» Refresh [+
Controller i 4
M — l— Sense Amplifier
A5 T 1/0 Gating —
AG  — 'y AA
A7 —» Refresh ) ... 1024
Counter (12 x 4
A8 —> ( v v
A9 —> um <
A1D —| R
ATt —» {12 Row 12, ] Row y Memory Arra
L=—=){ Address V) Decoder 4096 4096 x1024 x4
Buffers (12) .
_ A
B o G
Voltage Down Vee
Generator l— Ve
(internal)
SPB02457
Block Diagram for HYB 5116405
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SIEMENS HYB 5116(7)405BJ/BT-50/-60/-70
4M x 4-EDO DRAM

1/011/02 1/03 1/04
Data IN Data OUT AF
Buffer Buffer oF
WE —d & I T 4
CAS - 4
| 4
No.2 Clock
Generator
11 Column 11 i
—) /B\dfdfress(ﬂ) > Column
A0 —» arers Decoder
Al —>
—»
2; . Refresh
Controller g Sense Amplifier 4
AL —> 1/0 Gating K—!
A5 v
. v 7YY
A8 Refresh 2048
A7 —» Counter (11) x4 77T
A8 —» A N
A —» @11 >
MO | Row R :
Row . Memory Array
L—> Address > 2048
Buffers (11) Decoder . 2048 x 2048 x4
7Y
RAS No.1 Clock
Generator v
Voltage Down — e
Generator P
(internal)
SPB02455
Block Diagram for HYB 5117405 BJ/BT
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IEMEN HYB 5116(7)405BJ/BT-50/-60/-70
S S 4M x 4-EDO DRAM

Absolute Maximum Ratings

Operating temperature FaNGE ........ccvvvriieeeneeitiirer s s 0to70°C
Storage temperature ranQe.......coouvevieiiiiiiieiiie et ~55t0 150 °C
SOIEriNg LEMPEIALUIE «..vi.veverreeriieete et e bbb bbb rae e eas 260°C
£ o] (o L= (T o Yo TR {114 T= T O OO OO TOP PP
INPUYOULPUL VOIRAGE ...coverirececirc e

Power supply voltage .
POWEr diSSIPAHON ... oceieei it e e e e e
Data out current (ShOort CIFCUIL) ........ccoooirii e 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 (note : values in brackets for HYB 5117405 BJ/BT)
T,=01070°C, ¥es =0V, Vee =5V +£10%; rr=2ns

Parameter Symbol Limit Values Unit | Test
min. max. Condition
Input high voltage Vi 2.4 Vee+ 05 |V | D
input low voltage Vi -05 |08 v |V
Output high voltage (Ioyr = — 5 mA) Von 2.4 - v oY
Output fow voltage (Jour = 4.2 MA) Vo - 0.4 v |V
Input leakage current Iy -10 10 pA |
OV < V< Voo + 0.3V, all other pins = 0 V)
Output leakage current Tow -10 10 pA |V
(DO is disabied, 0 V < Vgyr < Voo + 0.3 V)
Average V. supply current: Tocq
-50 ns version - 100(120) | mA |234)
-60 ns version - 90 (110) [mA [234)
-70 ns version - 80 (100) |mA [234)
(RAS, CAS, address cycling: fgc = tge Min.)
Standby V. supply current (RAS = CAS = V) | Zoce — 2 mA |-
Average V¢ supply current, during RAS-only | Zges
refresh cycles: -50 ns version - 100(120) |mA |24
-60 ns version - 90 (110) |[mA |24
L L -70 ns version - 80 (100) |mA |24
(RAS cycling, CAS = V', tpe = tae Min.)
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SIEMENS

HYB 5116(7)405BJ/BT-50/-60/-70
4M x 4-EDO DRAM

DC Characteristics (note : values in brackets for HYB 5117405 BJ/BT) (cont'd)
T,=0t070°C, Veg=0V, Ve =5V210%;5=2n8

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

Average Ve supply current, Iocs

during hyper page mode:  -50 ns version - 85 (90) [mA [234)
-60 ns version - 75 (80) |mA |24
-70 ns version - 65 (70) |mA (234

(RAS = ¥, CAS, address cycling:tpe = fpc Min.)

Standby V. supply current Tocs - 1 mA |1

(RAS=CAS =V, —0.2V)

Average V¢ supply current, during CAS- Iecs

before-RAS refresh mode: -50 ns version - 100(120) [mA |24
-60 ns version - 90 (110) {mA |24
-70 ns version - 80 (100) [mA |24

(RAS, CAS cycling: tr = tac min.)

Average Self Refresh Current Ioer - 1 mA

(CBR cycle with tqas>fragsmin., CAS held low, WE =

Voo — 0.2V, Address and Din = ¥ - 0.2 V or 0.2V)
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SIEMENS HYB 5116(7)405BJ/BT-50/-60/-70
4M x 4-EDO DRAM

AC Characteristics 57
T,=01070°C, Vee =5V£10%,5,=2ns

Parameter Symbol Limit Values Unit
HYB HYB HYB
5116(7)405BJ/ | 5116(7)405BJ/ | 5116(7)405BJ/
BT-50 BT-60 BT-70
min. |max. [min. |max. |min. |max.
Random read or write cycle |z 89 — 104 - 124 - ns
time
Read-write cycle time fawe 117 — 138 — 162 - ns
Hyper page mode (EDO) | #upc 20 — 25 - 30 - ns
cycle time
Hyper page mode (EDQO) torwe 57 - 68 - 77 - ns
read-write cycle time
Access time from trac - 50 — 60 - 70 ns
RAS /12
Access time from tonc - 12 - 15 - 17 ns
CAS 7)12)
Access time from column | 7aa - 25 — 30 - 35 ns
address 7 13
Access time from CAS tcpa - 27 - 32 - 37 ns
precharge 7
CAS to output in low-Z 7 | z5.5 0 - 0 - 0 - ns
Output buffer turn-off torF 0 15 ¢ 15 0 20 ns
delay & 18
Transition time tr 1 50 1 50 1 50 ns
(rise and fall) ©
RAS precharge time trp 35 - 40 - 50 - ns
RAS puise width tras 50 10k 60 10k 70 10k ns
RAS pulse width trasp 50 200k |60 200k |70 200k |ns
(Hyper page mode- EDO)
CAS pulse width toas 7 10k 10 10k 12 10k ns
CAS precharge to RAS tRHGP 27 - 32 - 37 - ns
Delay (Hyper Page Mode)
CAS precharge to WE - |zpwn |41 - 49 - 56 - ns
(HPM RMW)
RAS hold time tasH 12 15 - 17 - ns
CAS hold time tosn 50 60 - 70 - ns
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SIEMENS HYB 5116(7)405BJ/BT-50/-60/-70
4M x 4-EDO DRAM

AC Characteristics (cont'd) 97
Ta=01t070°C, Ve =5V +10%, tr=2ns

Parameter Symbol Limit Values Unit
HYB HYB HYB
5116(7)405BJ/ | 5116(7)405BJ/ | 5116(7)405BJ/
BT-50 BT-60 BT-70
min. |[max. |min. max. | min. max.
RAS to CAS delay time '@ | fzep 12 38 14 45 14 53
RAS to column address thap 10 25 12 30 12 35 ns
delay time 13
CAS to RAS precharge torp 5 - 5 — 5 - ns
time
CAS precharge time tep 9 - 10 — 10 - ns
Row address setup time asr 0 - 0 — 0 - ns
Row address haold time fran 8 - 10 — 10 - ns
Column address setup time | #agc 0 - 0 - 0 - ns
Column address hold time | #say 5 — 7 - 10 - ns
Column address to RAS thaL 25 - 30 - 35 - ns
lead time
Read command setup time | tpcs 0 - 0 - 0 - ns
Read command hold treH 0 - 0 - 0 - ns
time 9
Read command hold time | faey 0 — 0 - 0 - ns
referenced to RAS 9
Write command hold time | #y, 5 - 7 - 10 - ns
Write command pulse width | #p 5 — 7 - 10 - ns
Write command to RAS fawL 12 - 15 - 17 - ns
lead time
Write command to CAS towL 12 - 15 - 17 - ns
lead time
Data setup time '% fos 0 - 0 - 0 - ns
Data hold time 19 fon 5 - 7 - 10 - ns
Refresh period for tace - 64 — 64 - 64 ms
HYB5116405
Refresh period for trer - 32 - 32 - 32 ms
HYB5117405
Write command setup twes 0 - 0 - 0 - ns
time 1
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SIEMENS HYB 5116(7)405BJ/BT-50/-60/-70

4M x 4-EDO DRAM
AC Characteristics (contd) 97
T,=0t070°C, Ve =5VE£10%, s =2n8
Parameter Symbol Limit Values Unit
HYB HYB HYB
5116(7)405BJ/ | 5116(7)405BJ/ | 5116(7)405BJ/
BT-50 BT-60 BT-70
min. |max. |min. [max. |min. |max.
CAS to WE delay time 'V | oo 26 - 32 - 36 - ns
RAS to WE delay time ' | taup 64 - 77 - 89 - ns
Column address to WE tawn 39 - 47 - 54 - ns
delay time ")
CAS setup time (CAS- tosh 10 - 10 - 10 - ns
before-RAS cycle)
CAS hold time (CAS- oHr 10 - 10 - 10 - ns
before-RAS cycle)
CAS hold time (Test mode | tourr 30 - 30 - 30 - ns
entry cycle)
RAS to CAS precharge trpo 5 - 5 - 5 - ns
time
CAS precharge time (CAS- | tcpr 35 - 40 - 40 - ns
before-RAS counter test
cycle)
Write command setup time | fyrs 10 - 10 - 10 - ns
(in test mode entry cycle)
Write command hold time | &y 10 - 10 - 10 - ns
(in test mode entry cycle)
Write to RAS precharge twrp 10 - 10 - 10 - ns
time (CAS-before-RAS
cycle)
Write hold time referenced | fypy 10 - 10 - 10 - ns
to RAS (CAS-before-RAS
cycle)
Output data hold time toon 5 - 5 - 5 - ns
OE command hold time foen 12 - 15 - 17 - ns
OE access time toea - 12 - 15 - 17 ns
Output buffer turn-off delay | toez 0 12 0 15 o] 17 ns
from OE
Data to CAS low delay '® | 1526 0 - 0 - 0 - ns
Data to OE low delay ' | 120 0 - 0 - 0 - ns
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R
SIEMENS HYB 5116(7)405BJ/BT-50/-60/-70
4M x 4-EDO DRAM
AC Characteristics (cont'd) 57
. Th,=0t070°C, Ve =5V+10%,=2ns
' Parameter Symbol Limit Values Unit
f HYB HYB HYB
! 5116(7)405BJ/ | 5116(7)405BJ/ | 5116(7)405BJ/
BT-50 BT-60 BT-70
min. |[max. |min. |max. |min. |max.
CAS high to data delay '® | ze0p 12 - 15 - 17 - ns
OE high to data delay '® | 2000 12 - 15 - 17 - ns
RAS pulse width during self | frase 100k |— 100k |- 100k |- ns
refresh
RAS precharge time during | ges 95 - 110 |- 130 |- ns
self refresh
CAS hold time during self | tns -50 |- -50 |- -50 |- ns
refresh
Capacitance
T,=01070°C, Vec =5V £10%, f=1MHz
| Parameter Symbol Limit Values Unit
ﬂl min. max.
Input capacitance (A0 to A10,A11) Cy - 5 pF
Input capacitance (RAS, CAS, WE, OE) Co - 7 pF
1/O capacitance (/O1-1/04) Co — 7 pF
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| HYB 5116(7)405BJ/BT-50/-60/-70
SIEMENS 4M x 4-EDO DRAM

Notes:

1) All voltages are referenced to Vgg.
2) Ico1, {oca: Ioca and Iogg depend on cycle rate.
3) Igcy and Igcq depend on output loading. Specified values are measured with the output open.

4) Address can be changed once or less while RAS = ¥ In the case of /cc. it can be changed once or less during
a hyper page mode cycle (fpc)-

An initial pause of 200 ps is required after power-up followed by 8 RAS cycles of which at least one cycle has
1o 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.

5

8) ViH (min.) and 7). (max.) are reference levels for measuring timing of input signals. Transition times are also
measured between V) and ¥

Measured with a load equivalent to 2 TTL gates and 50 pF (¥, =0.8 Vand V, =2.0 V).

~

8]

=

IOFF (max) @1 L0EZ (max.) Gefine the time at which the outputs achieve the open-circuit condition and are not
referenced to output voltage levels.

9) Either tpcy O trry Must be satisfied for a read cycle.

10)These parameters are referenced to the CAS leading edge in early write cycles and 1o the WE leading edge
in read-write cycles.

11)twes: ZRwDs fowos Zawp and icpwp are not restrictive operating parameters. They are included in the data
sheet as electrical characteristics only. If aycs > fwcs (min,). the cycle is an early write cycle and the IO pin will
remain open-circuit (high impedance) through the entire cycle; if trwp > tRwD (min.): ZCWD > fCWD (min.)» TAWD
> LAWD (min.) @nd fcPWD > (oPWD (min.) » the cycleis a read-write cycle and /O pins will contain data read from
the selected cells. If neither of the above sets of conditions is satisfied, the condition of the /O pins (at access
time) is indeterminate.

12)Operation within the frep (max.) liMit ensures that frac (max,) €an be met. frep (max.) is specified as a reference
point only: If zrcp is greater than the specified frep (max,) liMit, then access time is controlled by rcac-

13)Operation within the fgap (max) limit ensures that tRaG (max.) ¢an be met. igap (max.) i specified as a reference
point only: If ;gap is greater than the specified (RaD (max,) liMit, then access time is controlled by za.

14)AC measurements assume ¢ = 2 ns.
15)Either rpz¢ orF tpzo must be satisfied.
16)Either 7gpp Or fopp Must be satisfied.

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.

18)1,; is referenced from the rising edge of RAS or CAS, whichever occurs last.
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SIEMENS HYB 5116(7)405BJ/BT-50/-60/-70
4M x 4-EDO DRAM
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HYB 5116(7)405BJ/BT-50/-60/-70
SIEMENS 4M x 4-EDO DRAM
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SIEMENS HYB 5116(7)405BJ/BT-50/-60/-70

4M x 4-EDO DRAM
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SI E M E N s HYB 5116(7)405BJ/BT-50/-60/-70
'4M x 4-EDO DRAM
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4M x 4-EDO DRAM

HYB 5116(7)405BJ/BT-50/-60/-70

SIEMENS

Tz » e, e 0, YO/I-LON
{ noeeq N
3 PIEA . 4 PIEA @ plen  A¥ Io>
|
440] ¥ T. bZT - [HO] | e
NmO.\ * Alo_\o_wlv < QQU.N
&& _ o¥0] kS\E

.10 H, ?A

///////%,

=

/////V/NO//%,,, K

A|<m0g
A|$§I|VA Alv_ﬁQ
|
. «— wy [ vy} LN
N TN
1Y) lv%,ENT A
| i U
A _ © A
R NN G NN D NN EHED N
iETEE el
¢ w0 o . i 59 / > \‘ T
\\f\ SYol  ——» F AT svo) |V/ ‘\+| sv0) ||v/ - [N Tl HI A
— a1y | —¥| LT . 7
e HSp ——] k. HSO] N -
|/ \\‘ le——aoy) |v/ H A
£ |« owy > Y] ——» | _>
= svy] i

10

Im

SSaIppy

svo1
Svon

Hyper Page Mode (EDO) Read Cycle

291

I 4235605 007?b295 &5T W

Semiconductor Group

This Material Copyrighted By Its Respective Manufacturer



SIEMENS

HYB 5116(7)405BJ/BT-50/-60/-70

4M x 4-EDO DRAM
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SIEMENS HYB 5116(7)405BJ/BT-50/-60/-70
4M x 4-EDO DRAM

Test Mode

As the HYB 5116(7)405BJ/BT is organized internally as 1M x 16-bits, a test mode cycle using 4:1
compression can be used to improve test time. Note that in the 4M x 4 version the test time is
reduced by 1/4 for a N test pattern.

In a test mode “write” the data from each IO pin is written into four 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 four bits are equal, the I/O would indicate a "1”. If they were not equal, the /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 cylces or by WCBR
refresh cycles.

Row addresses A0 through A9 have to kept high to perform a testmode entry cylce. All other
addresses are don't care.
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