SIEMENS

2 M x 8-Bit Dynamic RAM HYB 5116800AJ-50/-60/-70/-80

Advanced Information

® 2097152 words by 8-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)
80 ns (-80 version)
Cycle time:
95 ns (-50 version)
110 ns (-60 version)
130 ns (-70 version)
150 ns (-80 version) _
CAS access time:
15 ns ( -50,-60 version)
20 ns ( -70,-80 version)
® Fast page mode cycle time
35 ns (-50 version)
40 ns (-60 version)
45 ns (-70 version)
50 ns (-80 version)
@ Single + 5V (+ 10 %) supply
@ Low power dissipation
max. 550 active mW (-50 version)
max. 495 active mW (-60 version)
max. 440 active mW (-70 version)
max. 385 active mW (-80 version)
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,
test mode

® Fast page mode capability

@ All inputs, outputs and clocks fully TTL-compatible

® 4096 refresh cycles/64 ms

@ Plastic Package: P-S0OJ-28-3 400 mil
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SIEMENS HYB 5116800AJ-50/-60/-70/-80
2 M x 8-DRAM

The HYB 5116800AJ is the new generation dynamic RAM organized as 2097152 words by 8-bits.
The HYB 5116800AJ 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. Multipiexed address inputs permit the HYB 5116800AJ 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-ariented features include single
+ 5V (+ 10 %) power supply, direct interfacing with high-performance logic device families such as
Schottky TTL.

Ordering Information

Type Ordering Code | Package Descriptions

HYB 5116800AJ-50 | on request P-S0J-28-3 400 mil | DRAM (access time 50 ns)
HYB 5116800AJ-60 | on request P-S0J-28-3 400 mil | DRAM (access time 60 ns)
HYB 5116800AJ-70 | on request P-S0J-28-3 400 mil | DRAM (access time 70 ns)
HYB 5116800AJ-80 | on request P-S0J-28-3 400 mil | DRAM (access time 80 ns)
Pin Names

AO-A11 Address Inputs

RAS Row Address Strobe

OE Output Enable

1/01-1/08 | Data Input/Output

CAS Column Address Strobe

WRITE Read/Write Input

Vee Power Supply (+ 5 V)

Vss Ground (0 V)
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SIEMENS HYB 5116800AJ-50/-60/-70/-80
2 M x 8-DRAM

P-S0J-28-3 (400 mil)
Ve O 19 281 Vs
/01 2 27{1 1/08
/02 O3 2601 1/07
1/03 4 25 1/06
/04 15 243 1/05
WRITE []6 23[1 CAS
% RAS 7 221 OF
A1 ds 210 A9
A10 9 2011 A8
A0 []10 190 A7
AL O 181 A6
A2 12 1700 A5
A3 13 1617 A4
SPP02193
Pin Configuration
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SIEMENS HYB 5116800AJ-50/-60/-70/-80

2 M x 8-DRAM
1/01 1/02 1/08 i
PP [
Data In Data Out ¢
Buffer Buffer O
L Y
WRTE ——— & I T
CAS —o— — 8 8
No.2 Clock ¢
Generator |
Column 5 >
3 > Address >
A0 —> Buffers (9) Column
Al —> Decoder
A2 —
A3 —» Refresh [«
Ad —» Controller  |q— Sense Ampl. <l
A5 —» 7 I/0 Gating
A6 —> FYVYY
Refresh
A7 —> Counter (12) 5x182 e
A8 —» yYyYy
| T :
A10 —»| - —»
Al —> ow Row : Memory Array ‘
12 >  Address 12 > Decoder | 4096 4096x512x8
Buffers (12) :
!
== No.1 Clock
RAS ————»
Generator «——
N-Well Bias Vee
Generator — Vs
SPB02192 }
i
|
| |
|
Block Diagram
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SIEMENS HYB 5116800AJ-50/-60/-70/-80

2 M x 8-DRAM
Absolute Maximum Ratings
Operating teMperature raNJE ..........ccceverieeeiiieeeretritesee e ste et e e eresr st stes et esneneeneesees 0to70°C
Storage temperature range .—551t0150°C
Soldering tEMPEFAtUNE ..ot cer e bbb st eeene 260 °C
SOAEING tIME ...cuiiiiceiccc ettt e enas e beet st ee e s e et eeeemene 10s
INPUL/OULPUL VOIRAGE ..ottt et - 0.5 to min (Vce+0.5,7.0) V
Power supply VORAGE........ccoiiiiiiecii et en e ene s -1.0Vto7.0V
Power dissipation..............
Data out current (SOt CITCUIL) .........coeiieeieeie et e e s e e e e st e e ae e emeens 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
Ta=01070°C, Vgg=0V, Ve =5V +10%; t: =5ns

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

Input high voltage Vi 2.4 Vee+0.5 [V | D

Input low voltage Vi -0.5 0.8 v |"

Output high voltage (Igyr = — 5 MA) Von 2.4 - v |

Output low voltage (Jour = 4.2 mA) Vou - 0.4 v |V

Input leakage current,any input ) -10 10 pA [V

(0 V<V, <Vee + 0.3V, all other pins =0 V)

Output leakage current Iow -10 10 pA P

(DO is disabled, 0 V < V1 < Vee + 0.3V)

Average V¢ supply current: Ico
-50 ns version - 100 mA |34
-60 ns version - 90 mA (234
-70 ns version - 80 mA {2349
-80 ns version - 70 mA (234

(RAS, CAS, address cycling: tpe = tgc min.)

Standby V¢ supply current (RAS = CAS = V) | Icc - 2 mA |-

Average V¢ supply current, during RAS-only | Zocs

refresh cycles: -50 ns version - 100 mA (24
-60 ns version - 90 mA {29
-70 ns version - 80 mA |29
-80 ns version - 70 mA |24

(RAS cycling: CAS = V! tpe = fpe min.)

Notes see page 231.
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SIEMENS HYB 5116800AJ-50/-60/-70/-80

2 M x 8-DRAM
DC Characteristics (cont'd)
Ton=01t070°C, Vs =0V, Vo =5V £E10%;tt=5ns
Parameter Symbol Limit Values Unit | Test
min. max. Condition

Average V¢ supply current, I
during fast page mode: -50 ns version - 85 mA |234

-60 ns version - 75 mA |239

-70 ns version - 65 mA [239

-80 ns version - 55 mA [234
(RAS = V|, CAS, address cycling:
tpc = tpc MIN.)
Standby Vi supply current Iccs - 1 mA |V
(RAS = CAS = Voo~ 0.2V)
Average V¢ supply current, during CAS- Icce
before-RAS refresh mode: -50 ns version - 100 mA |24

-60 ns version - 90 mA |24

-70 ns version - 80 mA |24

-80 ns version - 70 mA |24
(RAS, CAS cycling: trc = tgemin.)

Notes see page 231.
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SIEMENS HYB 5116800AJ-50/-60/-70/-80

2 M x 8-DRAM
AC Characteristics
To=01070°'C,Vec =5V +10%, tr=5ns
Parameter Symbol Limit Values Unit
-50 -60 =70 -80
min. |max. | min. {max. | min. | max. | min. | max.
Random read or write |t 95 - 110 |- 130 |- 150 |- ns
cycle time
Read-write cycle time | trwe 135 |- 150 |- 180 (- 200 |- ns
Fastpage modecycle | tpc 35 - 40 - 45 - 50 - ns
time
Fast page mode tprwe 75 - 80 - 95 - 100 |- ns
read-write cycle time
Access time from trac - 50 - 60 - 70 - 80 ns
RAS )12
Access time from tecac - 15 - 15 - 20 - 20 ns
CAS 7) 12)
Access time from tan - 25 - 30 -~ 35 - 40 ns
column address 7 19
Access time from tepa - 30 - 35 - 40 - 45 ns
CAS precharge "
CAS to output in torz 0 - Q - 0 - 0 - ns
low-Z 7)
Output buffer turn-off | torr 0 15 0 15 0 20 0 20 ns
delay ®
Transition time tr 3 50 3 50 3 50 3 50 ns
(rise and fall) ®
RAS precharge time | tgp 35 - 40 - 50 - 60 - ns
RAS pulse width tras 50 10k |60 10k |70 10k |80 10k |[ns
RAS pulse width trasp 50 200k |60 200k |70 200k |80 200k |ns
(fast page mode)
CAS precharge to trHCP 30 - 35 - 40 — 45 - ns
RAS Delay
CAS precharge to tepwD 50 - 55 - 65 . 70 . ns
WE (FPMR RMW)
RAS hold time trsH 15 15 - 20 - 20 - ns
CAS hold time tosh 50 60 - 70 - 80 - ns

Notes see page 231.
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SIEMENS HYB 5116800AJ-50/-60/-70/-80

2 M x 8-DRAM
AC Characteristics (cont'd)
T,=0t070°C,Vec=5Vx£10%,t;=5ns
Parameter Symbol Limit Values Unit
-50 -60 -70 -80
min. [ max. | min. | max. | min. | max. | min. | max.
CAS puise width tcas 15 10k {15 10k |20 10k |20 10k |[ns
RAS to CAS delay trep 20 35 20 45 20 50 20 60
time 12
RAS to column trao 15 25 15 30 15 35 15 40 ns
address delay
time 13
CAS to RAS tcrp 5 - 5 - 5 - 5 - ns
precharge time
CAS precharge time | fcpy 10 - 10 - 10 - 10 - ns
CAS precharge time | tep 10 - 10 — 10 - 10 - ns
(fast page mode)
Row address setup tash 0 - (¢} - 0 - 0 - ns
time
Row address hold traH 10 - 10 - 10 - 10 - ns
time
Column address tasc 0 - 0] - 0 - 0 - ns
setup time
Column address hold | tean 10 - 15 - 15 - 15 - ns
time
Column address to tRAL 25 . 30 - 35 - 40 - ns
RAS lead time
Read command [ ¢} - ¢} - 0 - 0 - ns
setup time
Read command hold | tgen 0 - 0 — 0 - 0 - ns
time
Read command hold | tgay 0 - 0 - 0 - 0 - ns
time referenced to
RAS 9
Write command hold | fycn 10 - 15 - 15 - 15 - ns
time
Write command pulse | fwp 10 - 15 - 15 - 15 - ns
width

Notes see page 231.
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SIEMENS HYB 5116800AJ-50/-60/-70/-80

2 M x 8-DRAM
AC Characteristics (cont'd) ¥
T,=01t070°C,Vec=5V+10%, fr=5ns
Parameter Symbol Limit Values Unit
-50 -60 -70 -80
min. {max. | min. | max. | min. [ max. | min. | max.
Write command to tawe 15 - 15 - 20 - 20 - ns
RAS lead time
Write command to towL 15 - 15 - 20 - 20 - ns
CAS lead time
Data setup time '@ | g 0 - 0 - 0 - 0 - ns
Data hold time 1% fon 10 - 15 |- 15 |- 15 |- ns
Refresh period trer - 64 - 64 - 64 - 64 ms
Write command setup | fwes 0 - 0 - 0 - 0 - ns
time 1"
CAS to WRITE delay | tcwo 35 - 35 - 45 - 45 - ns
time 1 —
RAS to WRITE delay | tgwo 70 - 80 - 95 - 105 |- ns
time 1
Column address to fawp 45 - 50 - 60 - 65 - ns
WRITE delay time '
CAS setup time tesm 10 - 10 — 10 - 10 - ns
(CAS-before-RAS
cycle)
CAS hold time (CAS- | four 30 - 30 |- 30 |- 30 |- ns
before-RAS cycle)
RAS to CAS tapc 0] - 0 - 0 - 0 - ns
precharge time
CAS precharge time | fcpr 35 - 40 - 40 - 40 - ns
(CAS-before-RAS
counter test cycle)
Write command setup | fyrs 10 - 10 - 10 - 10 - ns
time (in test mode
entry cycle)
Write command hold | fwry 10 - 10 - 10 - 10 - ns
time (in test mode
entry cycle)

Notes see page 231.
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SIEMENS HYB 5116800AJ-50/-60/-70/-80

2 M x 8-DRAM
AC Characteristics (contd) %
T7,=0t070°C,Vec=5V+10%, tr=5ns
Parameter Symbol Limit Values Unit
-50 -60 -70 -80
min. | max. { min. | max. | min. | max. | min. | max.
Write to RAS twap 10 - 10 - 10 - 10 - ns
precharge time (CAS-
before-RAS cycle)
Write hold time twaH 10 - 10 - 10 - 10 - ns
referenced to RAS
(CAS-before-RAS
cycle)
OE command hold | foey 15 - 15 |- 20 |- 20 |- ns
time
OE access time toea - 15 |- 15 |- 20 |- 20 |ns
Qutput buffer tum-off | toez 0 15 0 15 0 20 0 20 ns
delay from OE
Data to CAS low toze 0 - 0 - 0 - 0 - ns
delay 19)
Data to OE low tozo 0 - 0 - 0 - 0 - ns
delay ¥
CAS high to data teop 15 - 15 - 20 - 20 - ns
delay 19
OE high to data toop 15 - 15 |- 20 |- 20 |- ns
delay 19
Notes see page 231.
Capacitance
Ta=0t025"C,Vee =5V +10%, f=1MHz
Parameter Symbol Limit Values Unit
min. max.
Input capacitance (A0 to A11) Cn - 5 pF
Input capacitance (RAS, CAS, WRITE, OE) Cp - 7 pF
1/O capacitance (//01-1/08) Co - 7 pF
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SIEMENS HYB 5116800AJ-50/-60/-70/-80
2 M x 8-DRAM

Notes for pages 225 to 230:

1) Ali voltages are referenced to Vgg.
2) Iccis Ioos. Icca and Igcs depend on cycle rate.
3) Igct and Iy depend on output loading. Specified values are measured with the output open.

4) Address can be changed once or less while RAS = V.. In the case of |4 1t can be changed once or less during
a fast page mode cycle (tpg).

5) Aninal 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 internal refresh counter, a
minimum of 8 CAS-before-RAS initialization cycles instead of 8 RAS cycles are required.

6} Vin(min) and Vi_ (max ) are reference levels for measuring timing of input signals. Transition times are also
measured between V,,; and V..

7) Measured with a load equivalent to 2 TTL Joads and 100 pF.

8) torr (max ) @nd toez (max ) define the time at which the outputs achieve the open-circuit condition and are not
referenced to output voltage levels.

9) Either tgey or tpy Must be satisfied for a read cycle.

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

11)twes, tawps fowps fawp @nd fcpwp are not restrictive operating parameters. They are included in the data sheet
as electnical charactenstics only. If twgs = twes (min.), the cycle 1s an early write cycle and the 1O pin will remain
open-circuit (high impedance) through the entire cycle; if trwp 2 trwo (min ? tewp 2 towp (min.). fawp = fawp (min.)
and tcpwp 2 fcpwp (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 /O pins (at access time) 1s
indetermenate.

12)Operation within the trep (max.) limit ensures that fpac (max.) €an be met. tpep (max ) is specified as a reference
point only: If trep is greater than the specified trep (max.) limit, then access time 1s controlled by fgac.

13)Operation within the tgap (max.) Itmit ensures that trac (max ) €an be met. taap (max.) 'S specified as a reference
point only: If trap is greater than the specified trap (max ) limit, then access time is'controlled by faa.

14)AC measurements assume f; = 5 ns.
15)Either tpzc or tpzo must be satisfied.

16)Erther tcpp or topp Must be satisfied.
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SIEMENS HYB 5116800AJ-50/-60/-70/-80

2 M x 8-DRAM
Waveforms
. IrC
tRAS = [RP —=
_ Vv ——
RAS H N\ / \
ViL
tcsH l
y |- IRCD IRSH ; _etcm;’
— ICAS — - =i
IH - 4
CAS Vi \ \‘ /
1
IRAD. RAL
MR | | guec =—|ICAH [~=— fASR |
v —— | ———— |
H Row Column \/ Row
A0 - A11 VIL Address Address NN Address
o e ] treH
ltran tres|
v ! > = tRRH
i N
WRITE \\Il \
IL } ' a4
| ‘ |
v ) —3| [OEA -
IH IS
OF N
ViL x ‘ 5
I
t;ac . CDD
topp
v = IDZ0 | =<
101-/08 H N N y.
(Inputs) Vi tcAC
toFF
toEZ
v —==! IcLZ
1/01-/08 OH ) - = )
(Outputs) HiZ Valid Data Out >— Hiz ——
IRAC
&\ H” or “L
Read Cycle
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SIEMENS HYB 5116800AJ-50/-60/-70/-80

2 M x 8-DRAM
O — IrRC - S
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Write Cycle (Early Write)
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SIEMENS

HYB 5116800AJ-50/-60/-70/-80
2 M x 8-DRAM

—— - - - IrRC
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Semiconductor Group

234
BN 48235605 0O55436 397 WA

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



SIEMENS HYB 5116800AJ-50/-60/-70/-80

2 M x 8-DRAM
IRWC i
IRAS —— o IrP
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Read-Write (Read-Modify-Write) Cycle
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HYB 5116800AJ-50/-60/-70/-80

2 M x 8-DRAM

SIEMENS
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SIEMENS

HYB 5116800AJ-50/-60/-70/-80

2 M x 8-DRAM
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SIEMENS HYB 5116800AJ-50/-60/-70/-80

2 M x 8-DRAM
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Fast Page Mode Early Write Cycle
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SIEMENS HYB 5116800AJ-50/-60/-70/-80
2 M x 8-DRAM
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RAS-Only Refresh Cycle

Semiconductor Group 239

B 3235605 0055441 757 A

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



SIEMENS HYB 5116800AJ-50/-60/-70/-80

2 M x 8-DRAM
trC
‘<—IR”€-J IRAS trp e—’
Vv i
RAS Ho 7 \ '.
ViL N
ol tRPC | | ICRP!
——= [CSR|de=—
VIH —>=1 ICPN [ — {CHR —=| IRPC |[—=—
cas _/ \ /
WRP

IWRH
— - ——
Vi 3
WRITE Y
WA\ N w

Vv
1/01-/08 H N \
(Inputs) VL R

v
vo1-yos OH \ -z
{Outputs) Vor 4
IOFF (==—

CAS-Before-RAS Refresh Cycle
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SIEMENS HYB 5116800AJ-50/-60/-70/-80

2 M x 8-DRAM
R — trC -
v o tRAS (tRP) ‘ thas ! IrRP
—_— IH—
RA .
S w N /N /\
(= IRCD IRSH_
res— {CHR Q-LFG KCrP >
CAS
N |
£, ;WRP(
FASC lme— ==
| tCAH L IWRH g&_‘k -
Col mn N R
AC-ATH I&\ MMM
IrRCS ! IRRH
e —— |
! |

v . —
LU\ M ML

‘ | | toEa
——
ViH ‘
< N
OE v N N
ipzc fcop
B |
L e IDZO| |
I topD |
A
vo1-yos H \ 2
(Inputs) v &\\ §
| ICAC e {oFF
| e ——
‘ . | fcrz loez
= IRAC - |
\%
/01-1/08 ©OH \ \
Vaiid Data Qut , HI-Z ——
(Outputs) VoL ! )—
&\ H* or “L
Hidden Refresh Cycle (Read)
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SIEMENS HYB 5116800AJ-50/-60/-70/-80

2 M x 8-DRAM
o~ ——— IRC -~ ~— IRC
IrRP 1RP
\% IRA. fe—— I
» __A\ s / \ IrAS )F
RAS v | ‘ \
IL (I
(= [RCD Som{—e— [RSH S| e ICHR ol e tCRP|
v
I IH )LF
CAS v - \¢ |
tRAH (e fasc
Sl
ASR
— -
v _&fR el —:rtCAH }(— L

=]
IH R / Column Row
A0-A11 Vil §<VA%¥>®Q Addl¢ess \ \ MAddress

twes|
= =< IWCH
e

Y le— twp —=

M\ A \

IL ;

= DI \

-2t [DS [

fes— IDH—=>

v
lVo1-/08 H - <
(inputs) v \ §< Valid Data § \

v
1/01-/08 OH
(Outputs) VoL HI-Z

Hidden Refresh Cycle (Early Write)
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SIEMENS HYB 5116800AJ-50/-60/-70/-80
2 M x 8-DRAM

Iras | = Igp i
==

AAS o N { .

le fCHR IRSH > |
e ICSR e fCAs
J— VIH !
CAS v JK I 4

IL i
- Irat >
ca | -
Vi %»| tasc = fasw
- N olumn Row
AC-AS n w Address W A Address
[
Read Cycle Twrp o Trcs| =< Toac =] = - IRRH

v o= fivrp| TS || | IrcH
WRITE H N y
MEA\\VAHER NN |

| LOEA |
|
N

) oF , MIlllrses \fg 7&\ N A AN N
‘ DzCom] | i ten,
] . Ipzo ! Qelonf:>
e TS —
: > lopz e L-etqt‘;:
o oA o o |
oL P N T
Write Cycle = ’::'?WRH 7 tc“ffm =}

= M7 MO OOO)s
. o mc<imlsls,s,s,,ss

} | Ipp——22m
101-/08 v = |

(Inputs) V:r & m Valit Data In & \\\\\\\\\\\“\\\\\%
:?1 -yos \\;IH - Lawp }{ o | = [

Read- M:)dlf'y Wnte Cycle ; Fwr |~ e lRes 2 fewo 3—1 twe ;
WRITE v::' W VW' e (= N \Q )

| =3 o tOEH‘-é

= s/ IJTIH’5’D /{*Mm

e 170 | > Ty (-
= Ipzo |

\' |
vo1-v08 H X
oo > ez MMM

——
: fcac totDD
CIZ%
101-/08 Vou =
(Outputs) VoL HI-Z D.Out) Hi-Z

W orL

CAS-Before-RAS Refresh Counter Test Cycle
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HYB 5116800AJ-50/-60/-70/-80
SIEMENS > M x B.DRAM

IrC |
fazz—— IRP —] trAS

v S ; RP —=]
ms 0 \ / \

t i

fes IRP

—=»! ICPN tRPC LCRP!
Tosk e—<— ICHR T _
-

A\ L1
ﬁ§vr / \7

IRAH
— ———o

ZAMMIMIMDMHEEHZZ I TITaa

AO0-A9

—==| {oDD

Vv
s NN

et ICDD|~—

v ol JOEZ e
1/01-1/08 OH N HL.Z
{Outputs) % 4
L =

loFF

Test Mode Entry
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SIEMENS HYB 5116800AJ-50/-60/-70/-80
2 M x 8-DRAM

Test Mode

As the HYB 5116800AJ is organized internally as 1 M x 16-bits, a test mode cycle using 2:1
compression can be used to improve test time. Note that in the 2 M 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 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 /O would indicate a “1”. If they were not equal, the /O would
indicate a “0”. The WCBR cycle (WRITE, 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 A0 through AS have to kept high to perform a testmode entry cycle. All other
addresses are don't care.
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