( <MYUNBARI jL o HY5118164B,HY5116164B

1Mx 16, Extended Data Out mode

DESCRIPTION

This family is a 16M bit dynamic RAM organized 1,048,576 x 16-bit configuration with Extended Data Out mode CMOS
DRAMs. Extended data out mode is a kind of page mode which is useful for the read operation. The circuit and process
design allow this device to achieve high performance and fow power dissipation. Optional features are access time(60, 70
or 80ns) and refresh cycle(1K ref. or 4K ref.} and power consumption (Normal or Low power with seif refresh). Hyundai's

advanced circuit design and process technology allow this device to achieve high bandwidth, low power consumption and
high reliability.

FEATURES
¢ Extended data out operation * JEDEC standard pinout
» Read-modity-write Capability * 42-pin Plastic SOJ (400mil)
» TTL compatible inputs and outputs 44/50-pin plastic TSOP-Ht (400mil)
* /CAS-before-/RAS, /RAS-only, Hidden and * Single power supply of 5V + 10%
Self refresh capability « Early write or output enable controiied write
» Max. Active power dissipation + Fast access time and cycle time
~Speed. | tKrefresh | 4Krefresh Spéed | IMAC | 1CAC | wPC
60 880mw 550mw : 60 60ns 15ns 25ns |
70 825mwW 495mW 70 70ns 20ns aons |
| 80 770mwW s4omW | 80 80ns 20ns 35ns
¢ Refresh cycle
Patrumber - | Refresti | Nomal | SLpan
HY5118164C 1K 16ms
256ms
HY5116164C 4K 64ms
ORDERING INFORMATION
| PattName. Refresh |  Power |  Package
HY5118164B.JC 1K 42Pin SOJ
HY5118164BSLJC 1K SL-part 42Pin SOJ
HY5118164BTC 1K 44/50Pin TSOP-1I |
| HY5118164BSLTC 1K St-part 44/50Pin TSOP-}
HY51161648JC 4K 42Pin SOJ
HY5116164BSLJC 4K SL-part 42Pin SOJ
i HY5118164BTC 4K 44/50Pin TSOP-i
i[ HY5116164BSLTC 4K SL-part 44/50Pin TSOP-II

*SL : Low power with self refresh

This document is a general product description and is subject to change without notice. Hyundai Elecironics
does not assume any responsibility for use of circuits described. No patent licenses are imphed.
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FUNCTIONAL BLOCK DIAGRAM
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HY511¢ ;
1Mx18, Extended Data Out mode

PIN CONFIGURATION (Marking Side)

vee O 1@ 42 [J vss
Dao g 2 41 [J pQis veed] 14 50 [T vss
DQt H 3 40 [J pQ14 pQo Tl 2 49 [ DQ15
pa2 O] 4 a9 [1 pa13 %;E i f, gggg
?ggg . o g patz pQs 5 46 1 a1z
8s vee I g 45 1 Vss
pQa O 7 36 [ poiit po4 T} 7 44 |1 DQ11
DOs 4 8 35 P paio DQs ] 8 43 [3 pato
pas O 9 34 I poe D8] g 42 1 DQ9
paz o 10 33 P pas pQ7 i 10 41 [3 DO8
NC O 19 32 0 NG NC O 11 40 [T NG
NC O 12 31 [J [CAS
We ] 13 30 [J UCAS NCc I 15 36 [BNC
RAS O] 14 29 [ OE N.C I 16 35 I TCAS
“N.C)A11 O 15 28 [J Ag WeD 17 34 HI UCAS
. RAS T 18 33 B OE
(NC) A0 16 27 3 AB '(N.C)A11 o1 19 32 :BAQ
A0 OO 17 26 [1 a7 *N.C)A10 ] 20 31 [ a8
A1 [] 18 25 [ As A0 I 21 30 [T A7
Az O 19 24 O A5 A1 L] 22 29 [ Ag
A3 [ 20 23 O A4 A2 'H 23 28 F1AS
A3 27
vee I 2t 22 B0 vss vee T 25 % 1 vss
42Pin Plastic SOJ (400mil) 44/50Pin Plastic TSOP- il {(400mil)

*{N.C) : For 1K refresh product

PIN DESCRIPTION

/RAS Row Address Strobe

/CAS Column Address Strobe

/WE Write Enable

10E QOutput Enable

AD~A11 Address Input (4K Refresh Product)
AO~A9 Address Input (1K Refresh Product)
DQo-DQ15 Data In/Out

Veo Power (5V)

Vss Ground

NC No Connection
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ABSOLUTE MAXIMUM RATING

Symbol Paramater Rating unt |
Ta Ambient Temperature Oto 70

Ts16 Storage Temperature -55 to 150

Vin, Vout Voltage on Any Pin relative o Vss -1.0to 7.0 v

vee Voitage on Vcc relative to Vss -1.0t0 7.0 v

los Short Circuit Output Current 50 mA

Po Power Dissipation 1 W
TSOLDER Soidering Temperature - Time 260 - 10 °C - sec

Note : Operation at or above Absolute Maximum Ratings can adversely affect device reliability

RECOMMENDED DC OPERATING CONDITIONS

(TA=0°C1o 70°C)

Symbol | paramoter o Mn | Tw Max uNT |
veo Power Supply Voltage 4.5 5.0 55 Y

Vg Input High Voltage 2.4 - vees1.0 v
Vi Input Low Voltage -1.0 - 0.8 \

Note : All voltages are referenced to Vss.

DC OPERATING CHARACTERISTIC

Symbot Patameter + Test:condition e MR b e Urit
Lt Input Leakage Current VsssViNgVee + 1.0 10 10 uA
{Any input) Ali other pins not under test = Vss
o Qutput Leakage Current Vss < VoutsVee 10 10 LA
(Any input) /RAS & /CAS at VIH
Vou Cutput Low Voltage oL = 4.2mA - 0.4 \
VOH Cutput High Voitage oM = -5.0mA 2.4 - v
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DC CHARACTERISTICS

HY5118164B HY:

1Mx 16, Extended Data Out mode

{TA=0°C 1o 70°C , VCC = 5V + 10%, V38 = OV, unless otherwise noted.)

Icct Operating Current /RAS, /CAS Cycling
tAC = tRC(min.)
lcca TTL Standby /RAS, /CAS = ViH 2 2 A
Current Other inputs > Vss SL-part 1 1 m
icca /RAS-only Refresh | /RAS Cycling,/CAS = Vi g0 160 100
Current tRC = tRC(min.) 70 150 90 mA
’ 80 140 80
icca EDO mode Current /CAS Cycling, /RAS = ViL 60 140 80
tHPC = tHPC(min.) 70 120 80 mA
’ 80 100 70
locs CMOS Standby B 1 1 mA
Current /RAS = /CAS 2 Ve - 0.2V SL-part 300 300 pA
icos /CAS-before-/RAS | /RAS & /CAS = 0.2V 5 i v A
Refrash Current tRC = tRC(min.) 80 140 80
[[ole4 Battery Back-up tRC=250us (1K Ref), 62.5us (4K Ref) | tRAS < 350 350
Current (SL-part) /CAS = CBR cycling 0.2V 300ns
/OE & /WE = Vce - 0.2V uA
: Address = Vcc-0.2V or 0.2V tRAS < 450 450
| DQO-~DA15 = Voc-0.2, 0.2V or Open 1us
lccs Self Refresh Current | /RAS & /CAS = 0.2V
(SL-part) Other pins are same as Icc7 350 350 WA :
Note

1. Icet, lees, toes and fece depend on output loading and cycle rates{tRC and tHPC).
2. Specified values are obtained with output unioaded.
3. lcc is specified as an average current. In {cCt, |ce3, Iccs, address can be changed only once while /RAS=VIL. In Icc4,

address can be changed maximum once while /CAS=VIH within one EDO mode cycle time tHPC.
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AC CHARACTERISTICS

(TA =0 °C 10 70 °C, Vcc = 5V + 10%, Vss = OV, uniess otherwise noted.)

Ly
Random read or write cyciertime 105 - 125 - 145 - ns
Read-madify-write cycle time 142 . 167 - 187 - ns
EDO mode cycle time 25 - 30 - 35 - ns 2
EDO mode read-modify-write cycle time 73 - 85 - 100 - ns 2 l
Access time from /RAS - 60 - 70 - 80 ns 58,7 B
Access time from /CAS s |- 20 20 | ns | 56 |
o taa Access time from column address - 30 - 35 - 40 ns 5 |
tcPA Access time from column precharge 35 - 35 - 40 ns 5
‘ tcLz /CAS to output fow impedance 0 - 0 o] - ns 5
thez Output buffer turn-off delay from /CAS 3 15 3 15 3 15 ns 8,12 ]
E 1 Transition time(rise and fall) 2 50 2 5 | 2 50 ns 3
i e /RAS precharge time 40 - 50 - 60 ns ‘
Utaas | /RAS pulse width 60 | 10K | 70 | 10K | 80 | 10K | ns i
tRASP /RAS puise width(EDO mode) 80 | 100K | 70 | 100K | 80 |100K! ns
| tsH | /RAS hold time 13| - L1s | - | 20 ns
| tcsH | /CAS hold time 0| - |so| - lse | - |ns
| tcAs /CAS puise width 13 10K | 15 10K | 20 10K | ns
tRCD /AAS to /CAS delay time 20 45 20 50 20 60 ns 6
{RAD /RAS to column address delay time 15 30 15 35 15 40 ns 7
? tcrp /CAS to /RAS precharge time 5 - 5 - 5 - ns 11 x
tcp /CAS precharge time 7 - 10 - 10 - ns 18 ;
tasrR Row address set-up time 0 0 - 0 - ns
. tRAH Row address hold time 10 - 10 - 10 - ns
} tasc Column address set-up time 0 - ] ¢ - ns
| tat | Column address hold time 10 | - | 15 15 | - | ns !
Ctam Column address to /RAS lead time 30| - {3 - | 4| - | ns
; tRCS Read command set-up time 0 - 0 - 0 ns
‘w tRCH Read command hold time referenced to /CAS 0 - 0 - 0 - ns 9
. tRRH Read command hold time referenced to /RAS 0 - o] - 0 - ns ]
“ tWCH Write command hold time 10 - 15 - | 15 - ns
Cwe Write command pulse width 10 - 10 - 10 ns
i tAwL Write command to /RAS lead time 15 - 15 - 15 - ns
[ tow. [ wite command to /CAS fead time O R IR R T N B
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AC CHARACTERISTICS

Continued
Syl Pifameter
| DS Data-in set-up time
' toH Data-in hold time
Refresh period(1024 cycles) - 16 - 16 - 16 ms
' tREF Refresh period(40386 cycles) - 64 - 64 - 64 ms
: Refresh period(SL-part) - 256 - 256 - 256 | ms
i twes Write command set-up time 4] - 0 - o - ns 11
tcwp | /CAS to /WE delay time 37 - 4| - | 45 - ns | 11,15
tawp | /RAS to /WE delay time 80 | - | 8 | - [105{ - | ns | 11 °
tawo Column address to /WE delay time 50 | - 60 - 65 - ns 11 ’
| tcsR | /CAS set-up time(CBR cycle) 5 -1l s | - 15| - |ns]| 17
{CHR JCAS hold time(CBR cycle) 10 - 10 - 10 - ns 18
. IRPC /RAS to /CAS precharge time 5 - 5 - 5 - ns
‘ toPT /CAS precharge time(CBR counter test) 30 - 35 B 40 - ns 14
| tROM /RAS hold time referenced to /OE 10 - 10 - 10 - ns
| toEA /OE access time - 15 - 20 - 20 ns
r 10ED /OE to data delay time 15 - 20 - 20 . ns
; toez Output butfer turn-off delay time from /OE 3 15 3 15 3 15 ns 8
' toen JOE command hoid time 15 - 20 - 20 - ns |
~ tcPwp | /WE delay time from /CAS precharge 55 - 65 - 175 - ns 11
: tRHCP /RAS hold time from /CAS precharge 40 - 40 . 50 - ns
~ twap MWE to /RAS precharge time(CBR cycle) 10 - 10 - 10 - ns
WRH /WE to /RAS hold time(CBR cycle) 10 Lo 10 - 10 - ns :
| thass | /RAS pulse width(self refresn) 100K | - |100k| - |100Kk| - | ns |
RPS /RAS Precharge Time (Self refresh) 110 - 130 - 150 - ns
‘ tCHS /CAS Hold Time (Self refresh) -50 - -50 - -50 - ns {
. toOM Qutput Data Hold Time 5 - 5 - 5 - ns :
| tREz | Output Buffer Tum Off Delay Timefrom /RAS | 3 | 15 | 3 | 15 | 3 | 15 | ns J
"wez | Output Buffer Tum Off Delay Time from /WE 3 1151 3 | 151 3 | 15 | ns 1
| tWED /WE to Data Delay Time 15 - 15 - 15 - ns ‘\
f toeP /OE Precharge Time 5 - 5 - 5 - ns i
WPE /WE Pulse Width (EDO cycle) 5 - 5 - 5 - ns
tocH /OE to /CAS Hold Time 5 - 5 5 1o ns |
oo [soasHoaTmewoe s [ - s [ - [s [ -]
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NOTE

1.

8.

9.

An initial pause of 200us is required after power-up followed by 8 /RAS oniy refresh cycles before proper
device aperation is achieved. In case of using internal refresh counter, a minimurn of 8 CBR refresh cycles instead of
8 /RAS-only refresh cycles are required.

tasG = tep(min}, assume tT=2ns.

. VIH{min.) and ViL(max.) are reference levels for measuring timing of input signals. Transition times are measured

between ViH({min.) and ViL(max.)

. The minimum specifications are used only to indicate cycle time at which proper operation over the full temperature

range (TA=0 to 70°C} is assured.

. Measured at VoH=2.0V and VOL=0.8V with a load equivalent to 2TTL loads and 100pF.
. Operation within the tRehimax.) limit ensures that {RAC(max) can be met. tRCD(max.) is specified as a reference point only.

if tRCD is greater than the specified tACD(max.) limit, then access time is controlied by tcac.

. Operation within the tRaD(max.) limit ensures that tRAC(max) can be met. tRAD(max.) is specified as a reference point oniy.

If tRAD is greater than the specified tRAD(max.) limit, then access time is controlled by 1aa.

tWEZ, tREZ, 1CEZ and tOEZ define the time at which the output achieves the open circuit condition and is not referenced
1o output voitage levels.

Either tACH or tRRH must be satistied for a read cycle.

10.These parameters are referenced to /LCAS or UCAS leading edge in early write cycles and to /WE leading edge in

read-modify-write cycles .

11.twes, tRWD, tCwD, tawd and tcPwD are not restrictive operating parameters. They are included in the data sheet as

electrical characteristics only. If twcs 2 twcsimin ), the cycle is an early write cycte and data put pin will remain open
circuit (high impedance) through the entire cycle. f tRWD 2 tRWD(min.), ICWD 2 tCWD(min.), tAWD 2 tAWD(min), and tCPWD 2
1CPWD(min,), the cycle is a read-modify-write cycie and data out will contain data read from the selected celi. if neither
of the above sets of conditions is satisfied, the condition of the data out (at access time) is indeterminate.

12.1f /RAS goas to high before /CAS high going,the open circuit condition of the output is achieved by /CAS high going. if

/CAS goes to high before /RAS high going,the open circuit condition of the output is achieved by /RAS high going.

13.1asC tCAH are referenced to the earlier /CAS falling edge.

14.tcp and tCPT are measured when both /LCAS and /UCAS are high state.

15.tcwn is referenced to the later /CAS falling edge at word read-modifiy-write cycle.
16.tcwi must be satisfied by both /LCAS and /UCAS for 16-bit access cycles.
17.1csR is referenced to the earlier /CAS falling before /RAS transition low.

18.tcHR is refarenced 1o the later /CAS rising high after /RAS transition low.

19.10s. toH is independently specified for lower byte DQ(0-7), upper byte DQ{8-15).

CAPACITANCE
(TA = 25°C, VCC = 5V + 10%, Vss = 0V and f=1MHz, unless otherwise noted.)
symbol |- Parameter - S Type o aMae | uni
| Cint Input Capacitance (A0~A11} - 5 pF
Cinz Input Capacitance (/RAS, /LCAS /UCAS, /WE, /OE) - 7 pF
‘ Cou Data Input / Output Capacitance (DQO~DQ15) - 7 pF
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