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HYUNDAI ELECTRONICS

“NYUNDAI

SEMICONDUCTOR

DESCRIPTION

The HYM5C9256M is a 256K words by 9 bits
dynamic RAM module and consists of nine
HY53C256LF Fast Page mode CMOS DRAMs
in 18 pin PLCC package mounted on a 30 pin
glass-epoxy printed circuit board. 0.22uF de-
coupling capacitors are mounted under all the
256K DRAMs.

HYMSC9256M: is suitable for easy inter-
change and addition of 256K bytes memory
with parity RAM.
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FEATURES THe-23-17
* Fast Page Mode operation
¢ Fast access time
trac tcac tpc
HYMS5C9256-70 70 15 50
HYMSC9256-80 80 20 55
HYMS5C9256-10 100 25 60
HYMS5C9256-12 120 30 70

* Single power supply of SV+ 10%
* CAS Before RAS, RAS only, Hidden Refresh.
* Low power operating
3.47W max. (HYMSC9256M-70)
2.97W max.(HYMSC9256M-80)
2.48W max.{HYM5C9256M-10)
2.23W max. (HYMS5C9256M-12)
* TTL compatible inputs and outputs
* 256 refresh cycles / 4ms

PIN NAMES

AoAs ADDRESS INPUT
DQyDQ; | DATA INPUT/QUTPUT

PD DATA IN PARITY

PQ DATA OUT FOR PARITY
AAS ROW ADDRESS STROBE

CAS COLUMN ADDRESS STROBE
PCAS CAS FOR PARITY

WE WRITE ENABLE

Voo POWER(+5V)

Vss GROUND
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HYMSC9256 262,144 X9-Bit CMOS DRAM MODULE
L

T-46-23-17
PIN CONNECTIONS
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NOTES :

1. Common CAS control for eight data-in and data-out lines (DQy-DQ5).

2. Separate PCAS control for one separate pair of data-in (PD} and data-out (PQ) lines. )

3. The common 1/O feature dictates the use of only early write operations to prevent contention on data-in and da!a~om(DQ0_DQ7).
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ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER RATING UNIT
Ta Ambient Temperature 0 to 70 °C
Tste Storage Temperature —355 to 150 °C
Vm, Vour Voltage on Any Pin Relative to Vsg —-1.0t0 7.0 A%
Vop Voltage on Vpp Relative to Vgs —1.0to 7.0 v
Tos Short Circuit Output Current 50 mA
Pr Power Dissipation 9 w
NOTE : Operation at or above Absolute Maximum Ratings can adversely affect device reliability.
RECOMMENDED DC OPERATING CONDITIONS
(TA=0°C to 70°C)
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Voo Supply Voltage 4.5 5.0 55 v
Viu Input High Voltage 24 - Vppt+1 A\’
Vi Input Low Voltage ~1.0 - 0.8 v
NOTE. : All voitages are reference to Vg,
DC CHARACTERISTICS
(Ta=0°C to 70°C, Vop=5V+ 10%, V<=0V, unless otherwise noted.)
SYMBOL PARAMETER TEST CONDITIONS SPEED HYMSC9256M UNIT | NOTE
MIN. | MAX, :
|yl Input Leakage Current(any input pin) | Vss < Vin < Vop 90 pA
o | O}nput Leakage Current for Vss < Dour < Vop 10 uA
High Impedance State RAS, CTAS at Vi
=70 630
—80 540
Iopt Vpp Supply Current, Operating tre =1g¢(min.) T 430 mA L2
—12 405
Inp2 Vpp Supply Current, TTL Standby (]){t:eslt 51/;:(:(2\/{25 18 mA
—-70 630
Vpp Supply Current, —80 540
Tops RAS-only Refresh tre =trc(min.) ~10 a0 | ™ 2
—-12 405
-70 405
—80 360
Tops ::;): i:::lyMz‘::em. Minimum Cycle 10 s mA 1,2
-12 270
Vpp Supply Current, RAS > Vpp—0.2V, CAS= 9 mA 1
loos CMOS Standby Vi, other inputs > Vss
=70 630
Vpp Supply Current, —80 540
Iooe CAS-Before-RAS Refresh tre =tre(min.) -10 450 mA 2
—12 405
Vo Output Low Voltage Ioi.=4.2mA 0.4 A\’
Vou Output High Voltage Ion=—5mA 24 \%
NOTES :
1. Ipp is depends on output loading when the device output is selected, Specified Ipp(max.) is measured with the output open.
2. Ipp is depends upon the ber of add) i Specified Ipp(max.) is d with a of two per address cycle in
fast page mode.
427
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HYMS5C9256 262,144 X 9-Bit CMOS DRAM MODULE
S

T. 46- 23__1 7
AC CHARACTERISTICS
(Ta=0°C to 70°C, Vop=>5V+ 10%, V=0V, unless otherwise noted.)
. HYMS5(C9256M i
# |SYMBOL : PARAMETER : 70 80 0. | 12 |UNIT|NOTE
UL MINGMAX. MING [MAX: [ MEN: [MAX. | MIN. [MAX.
1] tras RAS Pulse Width 70 | 10K | 80 | 10K | 100 | 10K | 120 | 10K | ns
2| tre Read or Write Cycle Time 130 145 175 205 ns
3| trp RAS Precharge Time 50 55 65 75 ns
4| tasr Row Address Set-up Time 0 0 0 0 ns
51 tRaH Row Address Hold Time 15 15 15 20 ns
6| tpar Column Address to RAS Lead Time 35 40 45 55| ns
7| traDp RAS to Column Address Delay Time 20 | 35 20 40| 20| 55| 25| 65 | ns 1
8| tasc Column Address Set-up Time 0 0 0 0 ns
91| tcan Column Address Hold Time 15 15 20 25 ns
10{ tgep | RAS to CAS Delay 25| 55| 25| 60| 25| 75| 30| 90 | ns 2
11| trac | Access Time from RAS 70 80 100 120 | ms | 345
12 taa Access Time From Column Address 35 40 45 55 | ns | 5612
13| teac Access Time from CAS 15 20 25 30| ns | 512
14| tcas CAS Pulse Width 15 |75K | 20 75K | 25 | 75K | 30 | 75K | ns 1
15| trsu RAS Hold Time 15 20 25 30 ns
16 | tres Read Command Set-up Time 0 0 0 ns
17 | trRcH Read Command Hold Time Referenced to CAS 5 5 5 5 ns 7
18| trpn | Read Command Hold Time Referenced to RAS 5 5 5 5 ns 7
19| tcrp | CAS to RAS Precharge Time 15 15 15 20 ns
20| torr Output Buffer Turn Off Delay 0 15 0 20 0 25 0 30 | ns 8
21 | twe Write Command Pulse Width 15 15 20 25 ns
22 tep CAS Precharge Time 15 15 20 25 ns
23| tar Column Address Hold Time From RAS 55 60 70 80 ns
24| twer | Write Command Hold Time From RAS 55 60 70 80 ns
251 twces Write Command Set-up Time 0 0 0 0 ns 9,10
26 twey | Write Command Hold Time 15 15 20 25 ns
27| tps Data In Set-up Time 0 0 0 0 ns H
28 | tpu Data In Hold Time 15 15 20 25 ns 13}
29 | tpur | Data In Hold Time Reference to RAS 55 60 70 80 ns
30| tcpa | Access Time from CAS Precharge 45 50 55 65 | ms | 12 |
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HYMS5C9256 262,144 X9-Bit CMOS DRAM MODULE
e

. T-46-23-17

o lsvinot, 5 aaaerer I [ w [ w0 [ 1 |uNTiNoTE
~ e e N IMAX MIN [MAX [ MIN. MAX. [ MIN. [MAX|

31! tpe Fast Page Mode Cycle time 50 55 60 70 ns

32| tawr | Write Command to RAS Lead Time 20 25 30 35 ns

33| tcwe | Write Command to CAS Lead Time 20 25 30 35 ns

34| tgpc | RAS to CAS Precharge Time 0 0 0 0 ns

35| tcsre | CAS Set-up Time, CAS before RAS Refresh 10 10 10 10 ns

36 | tcur | CAS Hold Time, CAS before RAS Refresh 20 25 30 40 ns

37w Transition Time(Rise and Fail) 34 25 3| 25 3| 25 31 25 ns

38| tRer Refresh Interval(256 cycle) 4 4 4 4 | ms

NOTES :
1. Operation within the tg Ap(max. Jlimit insures that trac(max.} can be met. trap{max.) is specified as a referenced point only. If tr Ap is greater than the specified

trRAap(max.) limit, then the access time is controlled by tp5 and tCAC-
2. Operation within the (rep(max.)limit insures that tgac(max.) can be met. tgcp{max.) is specified as a reference point only. If IR p is greater than the specified

trep(max.) limit, then the access time is controlled by tCAC.

3. Assume tRAD < RAD(Max.). If trap is greater than tRAp(max.) then tRAC Will increase by the amount that (RAD exceeds trap(mas.)

4. Assume IRCD < tRep(max.). If trep is greater than trep(max.) then tgac will increase by the amount that t(rep exceeds trep(max.)

5. Measured with a load equivalent to two TTL loads and 100 pF.

6. Assumes that t(rep > tReD{max.) and (RAD < IRAD{max.).

7. Assumes that Igcp < ReD(max.) and tRAD > tRAD{max.).

R. Either trRry or tRCH must be satisfied for a read cycle.

9. toFF define the time at which the data output achieves the open circuit condition and is not referenced to the output voltage levels.

10. twCs is not a ristrictive operating p . This is included in the data sheet as a electrical characteristic only. If twcs > twes(min the cycle is an early write

cycle and the data out pin will remain apen circuit{ high impedance) throughout the entire cycle.
11. tps and tpy are referenced 1o the latier occurence of TAS or WE
12. Access time is determined by the longer of 1oA. ICAC- tCPA,
13. 1y is measured between Viy(min.) and Vy (max).
14. AC measurements assume by =5ns.

15. An initial pause of 200ps is required after power-up and followed by at least 8 initialization cycles(any combi of cycles containing a RAS clock such
as RAS-only refresh). 8 initialization cycles are required after extended period of bias without clocks.
CAPACITANCE
(Ta=25°C, Vop=5V+ 10%, Vss=0V, unless otherwise noted.)
SYMBOL , _:.7 . PARAMETER TYP. | MAX. UNIT
Cm Input Capacitance( Ap-As, WE, CAS, RAS) - 60 pF
Cin2 Input Capacitance(PD, PCAS) - 10 pF
Cpo 1/0 Capacitance( DQqy-DQ5) - 15 pF
Cpo Output Capacitance(PQ) — 10 pF
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TIMING DIAGRAM
(TAS includes PCAS and CAS, Dy includes DQo—DQ- and PD, Dot includes DQo— DQ- and PQ.)

1-46-23-17
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FAST PAGE MODE READ CYCLE
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RAS-ONLY REFRESH CYCLE

tre)

Vi ey I o
RAS _
Vi

NS

— tRAKE) —™

S  osoones LI L

tcRrag)

—
— Vi —
CAS
Vi j

VoH ——

Vou

CAS-BEFORE-RAS REFRESH CYCLE

I taps) -
— trasiy
RAS v — A\ [T N

-— tReC(ae) —

1crez)

tcsr(as)
- | | —— e(cnnm)-—-»
Vin — r
oAS — 7] /
Vie l I

| tuzio0)

HIGH-Z

DQ

9[

4-32



HYUNDAI ELECTRONICS 5)E D N 4b?75088 D000A9Y 228 EEHYNK

HYMSC9256 262,144 X 9-Bit CMOS DRAM MODULE

1-46-23-17
HIDDEN REFRESH CYCLE (READ)
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PACKAGE INFORMATION

HYMSC9256M

UNIT : mm

I 2284013
I 2.54 MIN

16.5(max)

—_—
e

—| |e—
254 1.78 (max.

-

) gl

* DETAIL OF CONTACTS

iuinlu
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