SIEMENS

256K x 9-Bit Dynamic RAM Module HYM 39500S-80

Advance Information

® 262 144 words by 9-bit organization
® Fast access and cycle time
80 ns access time
150 ns cycle time
® Fast page mode capability with
55 ns cycle time
Single +5 V (+ 10 %) supply
Common CAS control for eight common data-in and data-out lines
Low power dissipation
max. 1100 mW active
CMOS - 31.5 mW standby
TTL - 52.5 mW standby
CAS-before-RAS refresh, RAS-only-refresh, hidden-refresh
Separate CAS control for ninth bit
Decoupling capacitors mounted on substrate
All inputs, outputs and clocks fully TTL compatible
Single in-Line Memory Module (L-SIM-30-600)
Pin configuration and outline dimensions according to JEDEC MO-064 with 15.24 mm
module height
Utilizes two 256K x 4 DRAMs in SOJ and one 256K x 1 DRAM in PL-CC-packages
512 refresh cycles/8 ms

The HYM 39500S5-80 is a 2 Mbit RAM module organized as 262 144 words by 9-bitin a
30-pin single in-line package comprising two HYB 514256AJ 256K x 4 DRAMs in SOJ
package and one 256K x 1 DRAM in PL-CC-package mounted together with three 0.2 pF
multilayer ceramic decoupling capacitors on a PC board.

A common CAS controls for eight common data-in and data-out lines. Bit nine (D8, Q8)
which is generally used for parity is controlled by CASS.

The common I/O feature on the HYM 39500S-80 dictates the use of early write cycles to
prevent contention on D and Q.
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HYM 39500S-80
256K x 9-Bit

Ordering Information

Type Ordering code | Package Description

HYM 39500S-80 Q67100-Q484 L-SIM-30-600 DRAM module
JEDEC MO-064 | (80 ns access time)

Pin Configuration Pin Names
’—}_C)— AO-A8 Address Inputs
Vee 10 M -1 RAS Row Address Strobe
‘ i —
EE% % 3 i 3 CAS Column Address Strobe
A B | E WRITE Read/Write Input
%“ 3 % ; \ DQoO-DQ7 Data Input/Qutput
5535 g 3 i ‘ D8 Data In
?\EZ }q % ‘ I Q8 Data Out
SS 3 : % 3 ‘ CASS8 Column Address Strobe
Ay 1‘5 S ! ? Vee Power Supply (+ 5 V)
R%L “ltg g i ‘ Vss Ground (0 V)
SE 12 5’ ‘ 1 N.C. No Connection
i Das 200 :
| W 218 | l
| Vss 22 ‘
i 0Q6 23[|
! NC 24 | ‘
DQ7 25 E [ !
Q8 260! ‘
‘ RAS  27p3!
| CASS 285 |
08 290 ]
Vee 3083 ‘ _J
O
SPP01000
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HYM 39500S-80
256K x 9-Bit

Block Diagram

Dao 1701
0a 1 1/02
0Q2 1/03
bas3 1/04
——_-/J\ 256K x L
A0-AB HpaM
— RS
CAS
WRITE
OE
Il
i
Da4 1/01
0as 1/02
bQ6 1703
Da7 /06
256K x4
AD-A8 ] >A0-Ae ORAM
RAS RAS
CAS
WRITE
CA E— OE
— It
WRITE—————4 |
08 D1
a8 Do
:)AO-AB
RAS 256Kx1
CASS CAS
WRITE
l I
Vi i
VSS SPB010OY
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HYM 39500S-80
256K x 9-Bit

Absolute Maximum Ratings

Operating temperature range ..........c.ccoiiiiiiiiiiiiie e Oto+70 °C

Storage temperature range .

.— 55t0+125 °C

S0Idering tEMPETALUL .......coiiiiiiii e et e e e e e e s aa e e e e e eenaes 260 C
SOIdErING HIME ...ttt et e et e et e et re e e etaeeanaaeennns 10 s
input/output voitage ....... .—1to+7 V
Power supply VOIRAGE ......oooiiiiiiiii e —-tto+7 V
Power dissipation .............cociiiiiiiii e 1.7 W
Data out current (Short CIrCUIt) .........cccoiiiiiieeee e 50 mA

Note: Stresses above those listed under "Absolute Maximum Ratings" may cause

permanent damage to the device. Exposure to absolute maximum rating conditions

for extended periods may affect device reliability.

DC Characteristics
TA=01t070°C,Vss =0V, Vcc =5V +10%

Symbol | Parameter Limit values |Unit | Test
min. | max. condition
VI Input high voltage 2.4 6.5 \ -
viL Input low voltage - 10 |08 \ -
VOH Qutput high voltage (1out = — 5mA) 2.4 - A —
VoL Qutput low voltage (/out = 4.2mA) - 0.4 \ -
Ty Input leakage current - 20 |20 uA —
(0 VSVINLSB.5 V, all other pins = 0V)
7ou) Output leakage current - 20 |20 nA =
(DO is disabled, 0 V < vouT < 5.5V)
1cct Average Vcc supply current - 190 mA 123
(RAS, CAS, address cycling: rrc = fRc min.)
iccz Standby vcc supply current (RAS = CAS = Vi) - 7.5 mA 1)
iccs Average V cc supply current, during - 190 mA 1)2)3)

RAS only refresh cycles:
(RAS cycling, CTAS = V4, tRe = tRc min.)

icca Average Vcc supply current, during - 140 mA 12)3)
RAS only fast page mode:
(RAS = viL, CAS address cycling, frc = frc min.)

Iccs Standby voc supply current (RAS = CAS = vec — 0.2 V) - 4.5 mA —

fccs Average vcc supply current, during - 190 mA 1)
CAS-before-RAS refresh mode:
(RAS, CAS cycling, ZRc = £RCc min.)

Notes see page 175.
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HYM 39500S-80

256K x 9-Bit
AC Characteristics
Ta=01t070°C, Vce = 5V £ 10%, ¢T = 5ns
Symbol Parameter Limit values Unit
min. max.
tRe Random read or write cycle time 150 - ns
trc Fast page mode cycle time 55 - ns
IRAC Access time from RAS §11) | — 80 ns
fcac Access time from CAS 811 | — 20 ns
taa Access time from column address €12 | — 40 ns
tcpPa Access time from CAS precharge 6 |~ 50 ns
loz CAS to output in low-Z 6 |0 - ns
torF Output buffer turn-off delay 7|0 20 ns
[ Transition time (rise and fall) 5 13 50 ns
trp RAS precharge time 60 - ns
IRAS RAS pulse width 80 10000 ns
trasp RAS pulse width (fast page mode) 80 16000 ns
IRsH RAS hold time 25 - ns
fcsH CAS hold time 80 - ns
fcas CAS pulse width 25 10000 ns
treD RAS to CTAS delay time " | 25 60 ns
- IreD RAS to column address delay time 12) | 20 40 ns
tcrp CAS to RAS precharge time 15 - ns
tcp CAS precharge time (fast page mode) 10 - ns
LAsR Row address setup time 0 - ns
frAH Row address hold time 15 - ns
Iasc Column address setup time 0 - ns
fcan Column address hold time 15 - ns
tAR Column address hold time referenced to RAS 65 - ns

Notes see page 175.
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HYM 39500S-80

256K x 9-Bit

AC Characteristics (cont'd)

Symbol | Parameter Limit values Unit

min. max.

tRAL Column address to RAS lead time 40 - ns
fres Read command setup time 0 = ns
IReH Read command hold time 8 [0 - ns
1RRH Read command hold time referenced to RAS 8 10 - ns
tweH Write command hold time 15 - ns
twer Write command hoid time referenced to RAS 65 - ns
Twe Write command pulse width 15 - ns
fRWL Write command to RAS lead time 25 - ns
towl Write command to CAS lead time 25 - ns
fos Data setup time 9 |0 - ns
foH Data hold time 9 |15 - ns
{DHR Data hold time referenced to RAS 65 - ns
IREF Refresh period - 8 ms
twes Write command setup time 0 - ns
tcsm CAS setup time (CBR cycle) 10 - ns
tcHR CAS hold time (CBR cycle) 30 - ns
trrC RAS to CAS precharge time 0 - ns
tcpN CAS precharge time 15 - ns

Notes see page 175.

Siemens Aktiengesellschaft 174

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



HYM 39500S-80

256K x 9-Bit
Capacitance
Ta=01070°C,Vcec =5V +10%,f=1MHz
Symbol | Parameter Limit values Unit
min. max.
cn Input capacitance (A0 to A8, RAS, CAS, WE) - 25 pF
Ccr Input capacitance - 10 pF
cio I/0 capacitance (DO to D7) - 10 pF
co Output capacitance -~ 10 pF

Notes for pages 172 to 174
1) All voltages are referenced to v ss.
2) Icci, Ices, Icca and Iccs depend on cycle rate.
3) 1cct1 and 7ccs depend on output loading. Specified values are measured with the output open.

4) Aninitial pause of 200us is required after power-up followed by 8 RAS cycles 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 is required.

5) ViH (min.) and ViL (max.) are reference levels for measuring timing of input signals. Transition times are
also measured between viv and VL.

6) Measured with a ioad equivalent of 2 TTL loads and 100pF.

7) torF (max.) defines the time at which the output achieves the open-circuit conditions and is not

referenced to output voltage levels.

Either rcH or trRRH must be satisfied for a read cycle.

These parameters are referenced to the CAS leading edge in early write cycles and to the WRITE

leading edge in read-write cycles.

10) twes is not a restrictive operating parameter. This is included in the data sheet as electrical
characteristic only. If fwcs > fwcs (min.), the cycle is an early write cycle and data out pin will remain
open (high impedance).

11) Operation within the frco (max.) limit ensures that frac (max.) can be met. frco (max.) is specified

as a reference point only. If frco is greater than the specified frco (max.) limit, then access time
is controlled by fcac.

e e

12) Operation within the 7rap (max.) limit ensures that frRac (max.) can be met. #rRap (max.) is specified
as a reference point only. If fRap is greater than the specified frap (max.) limit, then access time
is controlled by 7aa.

Siemens Aktiengesellschaft 175

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



HYM 39500S-80

256K x 9-Bit
Waveformes
Read Cycle
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HYM 39500S-80
256K x 9-Bit

Write Cycle (early write)
_— e —— e ——— e —— — s —m ——-—»l‘
- - ~tfaas - — - - “'* B
— Vi ——_\¢’ - o he : j—\—_—
RAS
M |
- g =
P o™ ’T“ i [
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— fegp :‘*' ! - fopp —
s Vs [ W\ | / j \
ViL _', =t } ] | {
= . fraL -
T e e 2
= aspi = s i
i L
AO-AB Vin / Row Column %7
Vi 77, Address Address
i 7 ’
= fanp™ i
| b g e
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f
— 14 T Twe
WRITE " - % / 7
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HYM 39500S-80

256K x 9-Bit
Fast Page Mode Read Cycle
Trasp i
- e
s h /
Vie %

I foco | -~ foo = fRsn
‘—I = fere =—Tas ] Teas feas erp
_ Y <
tas " / } \
ViL J
Tesu ‘l frut
s T [ TRan 1 Tean Tean —" fCAH
— | fasc i‘l‘ ™1 fasc "‘

AO-AB Yin Row Column Column Column
Vi Addr. Address Address Address
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o / ¥z
Y 7Y, 4
feac™1 1 fore|= [=fac™) 71 forr [= [=Ffeac™| | ~fore[=—
Trac "l foez = =1 Togz [ ~ foez [~
=tz =tz =z
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HYM 39500S-80
256K x 9-Bit

Fast Page Mode Write Cycle (early write)
RAS
AS
AD-A9
WRITE
tos t=— fost=— fost=—
= fDH .‘ *—' rDH _’{ fDH
Vin - ,
DI v Valid Dota Valid Data Valid Data
L
et
Yo
Do Vou Open SPT00872
|/
7/ Don’t Care
.
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HYM 39500S-80
256K x 9-Bit

Hidden Refresh Cycle (Read)

fa fe
tjfm_——}‘-rw-q fo———— hyg ————— top—=
1,
VT AR
RAS [
w o) \ \
=—fcrp
r—hcp —=f=— fasy—= fenr . f[RP —
— |
tas )" / / \
b =]
— ffise
foau—ar] o
— |‘—fASR Tean =
Vin Row Column 7
AOAS Acdr-@ pasess 7/ 2 8
*‘I b= rcs e S o Y
w2000 X277
WRITE
ViL
-, —

= 00000 | 77777

feac =— i f—tfore
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Trac L——fm...
.7
}581 . @ Valid Data Out [.___
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SPT00886
VA Don't Care
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HYM 39500S-80
256K x 9-Bit

Hidden Refresh Cycle (Write)
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HYM 39500S-80
256K x 9-Bit

RAS-Only Refresh Cycle
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Tras
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H
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W
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A
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Note: WRITE ,DE=Dont Care

SPT00893

CTAS-Before-RAS Refresh Cycle
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