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DESCRIPTION

o HY514400A

1Mx4, Fast Page mode

This family is a 4M bit dynamic RAM organized 1,048,576 x 4-bit configuration with Fast Page mode CMOS
DRAMs. Fast Page mode offers high speed of random access memory within the same row. The circuit and precess design
atlow this device to achiave high performance and low power dissipation. Optional features are access time(50, 60 or 70ns}
package type(SOJ or TSOP-Ui) and power consumption (Normal or Low power). Hyundai’'s advanced circuit design
andprocess technology allow this device to achieve high bandwidth, low power consumption and high reliability.

FEATURES

» Fast Page Mode operation

» Read-modify-write Capability
« TTL compatible inputs and outputs

* /CAS-before-/RAS, /RAS-only, Hidden and

Self refresh capability

* Max. Active power dissipation

* JEDEC standard pinout

s 20/26-pin SOJ (300mii)
20/26-pin TSOP-11(300mil)

* Single power supply of 5V + 10%

» Early Write or output enable controlied write

* Fast access time and cycle time

50 716mwW . 50 50ns 15ns 35ns
60 632mwW 60 60ns 18ns 40ns
70 550mw 70 70ns 20ns 45ns
Refresh cycle
HY514400A 1K 16ms 128ms
ORDERING INFORMATION
Part Name Aéfresh Power i Package
HY514400AJ 1K 20/26Pin SOJ
HY514400ALJ 1K L-pant 20/26Pin 80J
| HY514400AT 1K 20/26Pin TSOP-1i
{ HY514400ALT 1K L-part 20/26Pin TSOP-1I
L : Low power
This d ti J t description and is subject to change without notice. Hyundai Electronics
doe; ngfl;:;cu'x’nésa?1§ iz:;abng{gﬁré ﬁ)‘;s;scpfaf circuits descjnbec(l) No p%tent licenses are implied.
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FUNCTIONAL BLOCK DIAGRAM
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HY514400A
1Mx4, Fast Page mode

PIN CONFIGURATION (Marking Side)

T T e
pQo o ¢ 26 {1 Vss DQo 1 26 [ Vss
DOt O 2 25 [1DQ3 DQt 2 25 [1DQ3
WE [ 3 24 1DQ2 WE 3 24 C1DQ2
RAS O 4 23 [3CAS RAS O 4 23 [ICAS
A9 O 5 22 [10E A3 O 5 22 MOE
|
A0 O g 18 [ A8 A0 O g 18 [1 A8
A1 [0 10 17 (&2 A7 At [ 10 17 O A7
A2 T 14 16 [ A8 A2 O 14 16 3 A8
A3 [ 12 15 [ A5 A3 [0 12 15 [1 AB
Vee [ 13 14 [1 A4 Vee O 13 14 {1 A4
) ——
20/26 Pin Plastic SOJ (300mii) 20/26 Pin Plastic TSOP-lI (300mil)
PiN DESCRIPTION
Pin Name Parameter |
/RAS Row Address Strobe
/CAS Column Address Strobe
WE Write Enable
10E Output Enable
AO~A9 Address Input
Dao~DQ3 Data In/Out
Vee Power (5V)
Vss Ground

&7
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ABSOLUTE MAXIMUM RATINGS

TA Ambient Temperature 0to 70 °c
Tsta Storage Temperature -55 10 145 °c
ViN, Vout Voitage on Any Pin relative to Vss -1.0t0 7.0 v
vee Voltage on Vo relative to Vss -1.010 7.0 v
los Short Circuit Output Current 50 mA
Po Power Dissipation 0.9 W
TSOLOER Soldering Temperature - Time 260 - 10 °C - sec
Note : Operation at or above Absolute Maximum Ratings can adversely aftact device reliability
RECOMMENDED DC OPERATING CONDITIONS
(TA=0°Cto 70°C)
Veo Power Supply Voitage 4.5 5.5 v
Vin input High Voltage 24 - veesto v
ViL {nput Low Voltage -1.0 - 08 v

Note : All voltages are referenced to Vss.

DC OPERATING CHARACTERISTICS

It input Leakage Current Vs sVINs VCC + 1.0 10 10 A
{Any input) All other pins not under test = Vss "
Lo Output Leakage Current Vss s VouT s Vee 10 10 wA
(Any input) JRAS & ICAS at Vi
Vou Output Low Voltage oL = 4.2mA - 0.4 A
VOH Output High Voltage IoH = -5.0mA 24 - Vv
L

98 DRAM DATA BOOK




DC CHARACTERISTICS

{TA=0°C to 70°C, Vce = 5V = 10%,Vss = 0V, unless otherwise noted.)

1Mx4, Fast Page mode

fcct Cperating Current /RAS, /CAS Cycling 130
{RC = tRC(min) 15 mA
70 100
iccz TTL Standby /RAS, /CAS = Vir(min)
Current Other inputs = Vss G mA
fccs /RAS-only Refresh /RAS Cycling,/CAS = Vin gg ::13(5) mA
Current RC = tRC(min) 20 100
| lccs Fast Page mode Current| /CAS Cycling, /RAS = ViL 50 80
5 tPC = tPC(min) 60 70 mA
70 60
: !
:lees CMOS Standby 1 mA |
Current /RAS =/CAS = Ve - 0.2V L-pant 200 VA |
lccs /CAS-before-lRAS JRAS & /CAS = 0.2V > I A
Refresh Current tAC = IRC(mn. 70 100
lccr Battery Back-up tRC=125us tRAS s 300
Current (SL-part) JCAS = CBR cycling or 0.2V 300ns
JOE & WE = VGG - 0.2V uA
Address = Vec-0.2V or 0.2V tRAS < 400
DQO~DQA3 = Vee-0.2, 0.2V or Open 1us
Note

1. keey, lees, leca, fecs and leer depend on output loading and cycle rates(tre and tre).
2. Specified values are obtained with output unloaded.
3. icc is specitied as an average current. in Icci, IcC3, Iccs, address can be changed only once while /RAS=Vi. In lcca,

address can be changed maximum once while /CAS=ViH within one cycle time tpC.
4. Only tRAS{max) = 1us is applied to refresh of battery backup but tRAS(max) = 10us is to applied to normal functional

operation.

5. lceh{max.), lcc7 are applied to L-part only.
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AC CHARACTERISTICS

(TA =0 °Cto 70 °C, VcC = 5V + 10%, Vss = 0V, unless otherwise noted.)

' tre Random read or write cycle time 80 - 1710 - 130 - ns
tRWC Read-madify-write cycle time 130 - 150 - 180 - ns
! tre Fast Page mode cycle time 35 - 40 - 45 - ns
tPRWC Fast Page mode read-modify-write cycle time 75 . 80 95 - ns
tRAC Access time from /RAS 50 - 60 - 70 ns | 49,10
tcac Access time from /CAS - 15 - 15 - 20 ns 4,9
tan Accass time from column address - 25 - 30 - 35 ns 4,10
| 1cPA Access time from /CAS precharge - {8 | - |8 | - | 4 | ns | 415
; oLz /CAS to output low impedance 0 - 0 - 0 - ns 4
_10FF | Output Buffer Tur-oft Dealy Time o lwlolslola|nl!| s |
i Transition time(rise and fall) 3 50 3 50 50 ns 3
tRP /RAS precharge time 30 - 40 - 50 - ns
tRAS /RAS pulse width 50 10K | 60 10K 70 10K ns
tRASP /RAS pulse width(FP mode) 50 | 200K ! 60 (200K, 70 |200K| ns
{RSH /RAS hold time 15 - 15 - 20 - ns j
_tcsH | /CAS hold time 50 | - | 60 70 ns ?
" tcAs ICAS pulse width 15 | 10K | 15 110K | 20 | 10K | ns
[ tRco | /RAS to JCAS delay time 15 | 35 | 20 | 45 | 20 | 50 | ns 9
tRAD /RAS to column address delay time 10 25 15 30 15 35 ns 10
torp ’ /CAS to /RAS precharge time 5 - 5 - 5 ns 15
tcp /CAS precharge time 10 - 10 - 10 - ns 17
tASR Row address set-up time 0 - 0 - 1) - ns -
tRAH Row address hoid time 8 - 10 - 10 - ns
tASC Column address set-up time 0 - 0 - Q0 - ns 14 :
©{CAH Column address hold time 15 - 15 - 15 - ns 14
LR Column address hold time from /CAS 45 - 50 - 55 - ns
| tRaL | Column address to /RAS lead time 25 | - | 30 ; - | 35| - | ns i
{RCS Read command set-up time o] - [} - 0 - ns 147
! tRCH Read command hold time referenced to /CAS ¢ 0 - 0 - ns 6,14
{RRM Read command hold time referenced to /RAS 0 0 - 0 - ng [} \
{WCH Write command hold time 10 - 15 - 15 - ns 14 ‘
twCR Write command hold time from /RAS 40 - 50 - 55 - ns
¢ twP Write command pulse width 10 15 - 15 - ns
T ‘
A A

{AWL

Write command to /RAS lead time
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1Mx4, Fast Page mode

AC CHARACTERISTICS

Continued

symo  Parameter

L towe Write command to /CAS lead time :

' tps Data-in set-up time 0 - 0 - 0 - ns 7

"o Data-in hold time 15 - 15| - 15 | - ns 7

| IDHR Data-in hold time Referenced to /RAS 40 - 50 - 55 - ns

Refresh period(1024 cycles) 16 - 16 16 - ms 12
" Retresh period(part) ’ 128 | - 18| - 18| - |ms| 1

v‘r W:ICS Write command set-up time 0 - 0 - 0 - ns 8 1
tewo /CAS to /WE delay time 35 - 35 - 40 - ns 8 1

i tRwWD /RAS to /WE delay time 70 - 80 - 95 - ns 8

[ tawp Column address to /WE delay time 45 - 50 - 60 - ns 8 :

tCSR JCAS set-up time(CBR cycle) 5 - 5 - 5 - ns 14 ‘
WHR | /CAS hold time(CBR cycle) 1w ] - 1! - 10 - | ns 15
tRPC /RAS to /CAS precharge time 5 - 5 - 5 - ns 14
cPT . /CAS precharge time(CBR counter test) 25 ‘* - 30 - 35 “ ns 17
tROH /RAS hold time referenced to /OE 10 [ 10 - 10 - ns

. tOEA /QE access time - 15 - 15 20 ns

\oEp | /OE to data delay 5 - |15 - 120 - | ns

. toez Qutput buffer turn-off delay time from /OE 0 15 0 15 0 20 . ns 5

» tOEH /OE command hold time 15 - 15 - 20 - ons |

tcewp | AWE delay time from /CAS precharge 50 - 55 - 65 - ns 8
tRHCP : /RAS hoid time from /CAS precharge 30 Lo 35 - 40 - ns
twrp /WE to /RAS Precharge time (CBR cycle) 10 | 10 - 10 - ns

| tWRH /WE 1o /RAS Hold time (CBR cycie) 10 - 10 - 10 ns
wrs Write Command Set-up time (Test Mode in) 10 - 10 - 10 - ns

T | Wite Gommand Hole tme (estMode 1ny | 10 |~ | 10 | - 110 | - e T

n
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NOTE

1. Aninitial pause of 200ps is required after power-up followed by 8 /RAS only refresh cycles betore proper
device operation is achieved. In case of using internal refresh counter, a minimum of 8 CBR refresh cycles instead of
8 /RAS-only refresh cycies are required.

2. If /RAS=Vss during powsr-up.the HY514400A could begin an active cycle. This condition resuits in higher current than
necessary current which is demanded from the power supply during power-up. It is recommended that /RAS and /CAS
track with Vec during power-up or be held at a valid VIH in other to minimize the power-up current.

3. VIH(min.) and ViL{max.}) are reference levels for measuring timing of input signals. Transition times are measured
between VIH(min.) and ViL(max.).and are assumed to be 5ns for all inputs.

4. Measured at VOH=2.0V and VoL=0.8V with a load equivalent to 2TTL loads and 10QpF.

5. tOFF({max.) and 1OEZ define the time at which the output achieves the open circuit condition and is not referenced to
output voltage levels.

6. Either {RCH or tRRH must be satisfied for a read cycle.

7. tcez and toez define the time at which the output achieves the open circuit condition and is not referenced
to output voltage leveis.

8. twces, tRwD, tewp, tawD and tCPWD are not restrictive operating parameters. They are included in the data sheset as
electrical characteristics only. If twcs 2 twcs(min.), the cycle is an early write cycle and data out pin will remain open
circuit (high impedance) through the entire cycle. I taRwD = tRWD(min.), tCWD = {CWD(min.), tAWD 2 tAWD(min), and {CPWD 2
tcPwD(min), the cycle is a read-modity-write cycle and data out will contain data read from the selected cell. If neither
of the above sets of conditions is satisfied. the condition of the data out (at access time} is indeterminate.

9. Operation within the trcD(max.) limit ensures that {RAC(max.) can be met. tRCD(max.} is specified as a reference point only.
If tRCD is greater than the spacified tRCDmax.) limit, then access time is controlled by tcac.

10.Operation within the tRAD(max.) limit ensures that tRAC(max.) can be met. tRAD(max.) i specified-as a reference point only.
If tRAD is greater than the specified tRAD(max ) limit, then access time is controlied by taa.

11.1REF(max.)=128ms is applied to L-parts only.

12.A burst of 1024 CBR refresh cycles must be executed within 16ms (128ms for L-part) after exiting self refresh.

13.When CAS goes low at the same time, 4bits data are written into the device.

14.These parameters are determined by the earlier falling edge of /CAS.

15.These parameters are determined by the later rising edge of /CAS.

16.tCWL must be safisfied by /CAS for 4bits access cycle.

17.tCP and tCPT are measured when /CAS and is high state.

CAPACITANCE
(TA =25°C,Vce = 5V = 10%,Vss = OV and f=1MHz, unless otherwise noted.)

Sympol | Parmmeter. T, Max | Unh
Civt Input Capacitance (A0~A9) - 5 pF
Cinz Input Capacitance (/RAS, /CAS, /WE, /OE) - 7 pF

! Coa Data Input / Qutput Capacitance (DQ0~DQ3) - 7 pF
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