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DESCRIPTION FEATURES - T-YL-23-47)
The HYMS581000 is a 1M words by 8 bits dy- * Fast Page Mode operation _ B
namic RAM module and consists of eight * Fast access time B
HYS531000J Fast Page mode CMOS DRAM in e | toac | tec
20/26 pin SOJ package mounted on a 30 pin HYM381000-60 60 2 : 40
glass-epoxy printed circuit board. 0.22uF de- HYM581000-70 Ll 0 | 4
coupling capacitors are mounted under all the HYM581000-80 80 | .20 | 4
1M DRAMs. HYMS581000-10 100 25 | 5%
HYMS81000M is a socket type and * Single power supply of 5V 10%
HYMS81000P is a leaded type single-in-line * CAS Before RAS, RAS only, Hidden
module, these are suitable for easy interchange Refresh
and addition of 1M bytes memory, * Low power operating

3.74W max (HYMS581000-60)
3.30W max (HYMS581000-70)
2.86W max (HYMS81000-80)
2.42W max (HYMS581000-10)
* TTL compatible inputs and outputs
* 512 refresh cycles / 8ms
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HYMS581000 1,048,576 X8-Bit CMOS DRAM MODULE T-46~23-17

PIN CONNECTIONS
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NOTES :

1. HYMS581000P s pin configuration is the same as HYMS581000M 's.

2. Common CAS control for eight data-in and data-out tines (DQO-DQ7).

3. The common [/O feature dictates the use of only early write operations to prevent contention on data-in and data-out(DQgp-DQ7).
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HYMS581000 1,048,576 X 8-Bit CMOS DRAM MODULE

T-46-23-17
ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER RATING CUNIT
Ta Ambient Temperature 0to 70 °C )
Tsto Storage Temperature(Plastic) —55 to 150 o o
Vi Vout Voltage on Any Pin Relative to Vss ~101t0 70 V )
Vpo Voltage on Vpp Relative to Vss ~10 to 7.0 v
Ios Short Circuit Output Current 50 mA
Pr Power Dissipation 48 W
NOTE : Operation at or above Absolute Maximum Ratings can adversely affect device reliability.
RECOMMENDED OPERATING CONDITIONS
(TA=0°C to 70°C)
[ syMBOL PARAMETER MIN. TYP. MAX. JUNIT- -
Vobn Supply Voltage 4.5 5.0 55 v
Viu Input High Voltage 24 - Vop+l \'
Vi Input Low Voltage -1.0 - 0.8 A
NOTF ¢ All soliages are reference to Vs, '
DC CHARACTERISTICS
(Ta=0°C to 70°C, Vop=5V+ 10%, Vss=0V, unless otherwise noted)
SYMBOL PARAMETER TEST CONDITIONS SPEED HYM381000 UNl'IT NOTE
" MIN. | MAX R
Iyl Input Leakage Curvent(any input pin) | Vss < Vin < Vpp 80 pA -
Mo | - Ofnpul Leakage Current for Vss < Dour < Vop o pA.
| High Impedance State RAS, CAS at Vi
! -60 680
i —70 600 ~
Ioor  { Voo Supply Current, Operating trc=trc(min.) 50 520 mA 1,2
—-10 440
foo: | Voo Supply Cusrent, TTL Standby ;‘:fr ii’;ft:‘zv{j‘s . 16 | ma
| -60 680
Voo Supply Current, -70 600
l foos RAS-only Refresh trc=trc{min.) —80 520 mA x
F —-10 440
i —60 520
f | Vpo Supply Current, Mini el -70 440 A . . 2
I bos Fast page mode mimum Cycle -80 360 *
| -10 280
i Vpp Supply Current, RAS > Vpp—0.2V, CAS=
I Toos CMOS Standby Vin, other inputs > Vss 8| mA
§ -60 680
' ! Voo Supply Current, ) -70 600
i o0 EXS-Before-RAS Refresh tre = trc(min.) ~80 s0 | ™| 2
| -10 440
; Voo Output Low Voltage Ior=4.2mA 04 \'%
| Vou ! Output High Voltage Ion=—5mA 24 v
\OTES :

1. Ipp is dependent on output loading when the device output is selected, Specified Ipp(max.) is measured with output open.

2. Ipp is dependent upon the number of address transitions, Specified Ipp(max.) is

fast page mode.

d with a

of two

per address cycle in
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HYMS581000 1,048,576 X 8-Bit CMOS DRAM MODULE T-46-23-17
AC CHARACTERISTICS
(TA=0°C to 70°C, Vop=5V* 10%, Vss=0V, unless otherwise noted.)
# SYMBOL PARAMETER 60 70 80- 10-. . |UNIT|NOTE
MIN.[MAX.| MIN.JMAX [MIN.[Max.[miNmax)] |
1| tras | RAS Pulse Width 60 |10k | 70 {10k ] 80 | 10K | 100 [ 10K | ns
2} e Random Read or Write Cycle Time 120 130 150 7180 ns
3| e | RAS Precharge Time 50 50 60 70 ‘ns.
4] lasr Row Address Set-up Time 0 0 0 0 ns
5| tran | Row Address Hold Time 10 10 10 15 - ns
6| trar | Column Address to RAS Lead Time 30 35 40 50 ns
7| trap | RAS to Column Address Delay Time 15 30 5 35 15] 40 20| S0 | ns 1
8! tasc Column Address Set-up Time 0 0 0 0 ns
9| tcan | Column Address Hold Time 15 15 15 20 ns
10 taco | RAS to CAS Delay 20| 40| 20| 50| 20| 60| 25| 75| ns | 2
11| trac | Access Time From RAS 60 70 80 100 | ns | 345
12} 140 Access Time From Column Address 30 35 40 50 ] ns | 57
13] tcac | Access Time From CAS 20 20 20 25| ns | 56
14| 1cas | CAS Pulse Width 20 10K | 20 10K | 20 |1OK| 25 | 10K | ns
15| trsu | RAS Hold Time 20 20 20 25 ns
16| tres Read Command Set-up Time 0 0 0 0 h,s
17] tren | Read Command Hold Time Referenced to CAS 0 0 0 0 ns 8
18| trrn | Read Command Hotd Time Referenced to RAS 0 0 0 0 ns | 8
19| tcrp | CAS to RAS Precharge Time 5 5 5 5 ns |
20| torr | Output Buffer Tum OfY Delay 0| 20 0 20 0] 20 0] 20| ns 9
21| twp Write Command Pulse Width 15 15 15 20 ns
22| 1cp | CAS Precharge Time 10 10 10 10 ns'
231 tar Column Address Hold Time From RAS 50 55 60 75 ns.
24| twer | Write Command Hold Time From RAS 50 55 60 75 ns
25| twes | Write Command Set-up Time 0 0 0 0 ns | 10|
26{ twcu | Write Command Hold Time 15 15 15 20 ns )
27| tps Data-In Set-up Time 0 0 0 0 ns | 11
28| tpw | Data-In Hold Time 15 15 15 20 ns | 1
29| tpur | Data-In Hold Time Reference to RAS 50 55 60 75 ns
30| tcpa | Access Time From CAS Precharge 35 35 40 50 | ns | 512
3 tee Fast page mode Cycle time 40 40 45 55 ns
32| trwi. | Write Command to RAS Lead Time 20 20 20 25 us
33| tcwy | Write Command to CAS Lead Time 20 20 20 25 ns
34| tgpc | RAS to CAS Precharge Time 0 0 0 0 nis’
35| tcsr | CAS Set-up Time(CAS Before RAS Cycle) 5 5 5 5 ns
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T-46-23-17

HYMS81000 -
# SYMBOLY PARAMETER 60 70 80 .
MIN. [MAX.| MIN. [MAX.|MIN. [MAX| MIN. [MAX.} . "}

36| tcur | CAS Hold Time(CAS Before RAS Cycle) 15 15 15 20 ns

37| w Transition Time(Rise and Fall) 3] 50 3| 50 3| 50 3| 50| ns

38 taiz CAS to output in Low-z 0 0 0 0 | ns | §

39| tger | Refresh Interval(512 Cycle) 8 8 8 8 | ms 15

40| tpasp | Fast page Mode RAS Pulse Width 60 70 80 100 “ns '

411 tcpr | CAS Precharge Time(CBR Counter Test Cycle) 40 40 40 50 ns

NOTES ©

. Operation within the (g \p{max.} limit insures that tg A({ max.) can be met. tg Ap(max.) is specified as a referenced point only. If trAp is greater than the specified
R AD{max.} limiL then the access time is controlled by 144 and tcac-

. Operation within the (g p{max.} limit insures that tg A\({max) can be met. tgep{max) is specified as a reference point only. If tRcp is greater than the specified

1R( p{max; limit then the access time is controlled by A

Avsume RAD < iRAD(max), If irap is greater than IRap(max.) then (¢ will increase by the amount that tpap exceeds g ap{max). - N

Avwume Ig¢ p < IR p{max). If ig¢p is greater than tgepimax.} then g ¢ will increase by the amount that tigep exceeds trep{max).

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

Assumes that ig¢ p 2 IRep(max) and (RAp < tRAD{Max).

Assumes that IR p < IRe n{mMax) and trap 2 tRAD(MUA).

Either 1Igpyy ar tRe'H must be satisfied for a reud coycle.

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

U twCs is not a restrictive operating parameter. This is included in the data sheel as a electrical characteristic only, If twcs 2 twes(min). the cycle is an early

write cycle and the data out pin will remain open circuit(high impedance) throughout the entire cycle.

11,1y and 1y are referenced to the latter occurence of CAS or WE

12. Access time is determined by the longer of taa. LCAC. OF tCPA.

13t is measured between Vipgdmin.Y and Vi (max).

14, AC mueasurements assume 1 =480

L X NP AR~

IS. An initial pause of 2(Nls is required after p p and foll d at least 8 initialization cyctes(any bination of cycles ining a RAS clock such.as RAS-
only refresh). 8 initialization cycles are required after extended period of hias without clocks. : -

CAPACITANCE , ' S
(T\=25°C, Vp=5V+ 10%, Vss =0V, unless otherwise noted)

SYMBOL PARAMETER TYR | MAX.
Cin Input Capacitance(Ap— Ag, WE, CAS, RAS) 55
Coq 1/0 Capacitance(DQo—DQ7) 15 i
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TIMING DIAGRAM
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RAS-ONLY REFRESH CYCLE
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HIDDEN REFRESH CYCLE (READ)
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