( *UWYUNDAI ) o HY51V17804B,HY51V16804B

2Mx8, Extended Data Out mode

DESCRIPTION

This family is a 16M bit dynamic RAM organized 2,097,152 x 8-bit configuration with Extended Data Qut 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 low power dissipation. Optional features are access time{60, 70
or 80ns}) and refresh cycie(2K ref. or 4K ref.) and power consumption {Normal or Low power with self 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-modify-write Capability » 28-pin Plastic SOJ (300mil)
* LVTTL compatible inputs and outputs 28-pin plastic TSOP-It (300mil)
* /CAS-before-/RAS, /RAS-only, Hidden and * Single power supply of 3.3V % 0.3V
Self refresh capability » Early write or output enable controlled write
* Max. Active power dissipation + Fast access time and cycle time
| Speed PKrefresh | 4K refresh Speed. | RAG | (CAC | tPC |
| 60 432mW 360mwW 60 60ns 15ns 25ns |
70 360mwW 324mwW 70 70ns 20ns 30ns
80 324mwW 288mw 80 80ns 20ns 35ns

Refresh cycle

Partnumber | Refreah | Normal | SLpart |
HY51V17804B 2K 32ms
256ms
HYS1V16804B | 4K 64ms
ORDERING INFORMATION
Part Name Refrash . Power - " 'Padkags

HYS1V17804BJ 2K 28Pin SOJ ’
HY51V17804BSLJ 2K SL-part 28Pin SOU
HYS51V17804BT 2K 26Pin TSOP-i
HY51V17804BSLT 2K SL-part 28Pin TSOP-Ii
HY51V16804BJ 4K 28Pin SOU l
HY51V16804BSLJ aK SL-part 28Pin SOJ
HY51V16804BT 4K 28Pin TSOP-II
HY51V16804BSLT ® SL-part 28Pin TSOP-II

*SL : Low power with seif refresh

Thes document is a general product description and is subject to change withoat notice. Hyundai Electronics
does not assume any responsibility for use of cireuits deseribed. No patent licenses are implied.
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FUNCTIONAL BLOCK DIAGRAM
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PIN CONFIGURATION (Marking Side)

T
vee O 1@ 28 {1 vss veedd 1@ 28 [ vss
poo ] 2 27 B pQ7 pao ] 2 27 [ par
pa1 3 26 {1 DQs pai ] 3 26 [1 DQ6
DQ2 1 4 25 I3 DQs D2 4 25 [ DQs
pQa (] s 24 0 pa4 paal] s 24 [T DQ4
WEOs 23 O CAS WE] 6 23 [ CAS
AAS ] 7 22 1 OE RASI] 7 22 [ BE
*NC)A11 [ 8 21 [1 A9 *NC)A11 D] 8 21 [ At4
A10[] 9 20 [1 A8 Atol] 9 2¢ [ At0
A0 O 10 19 [1 A7 Aol 10 19 [ a9
At 0 11 18 [1 A6 A1 11 18 [T as
A2 [ 12 17 [1 A5 A2 12 17 I8 A7
A3 13 16 [1 A4 A3] 13 16 [1 A6
vee [ 14 15 [1 vss vec T 14 15 [0 vss
— L,
28Pin Plastic SQJ (300mil) 28Pin Plastic TSOP- Ii (300mil)

*(N.C) : For 2K refresh product

PIN DESCRIPTION
/RAS Rm& Address Strobe .
ICAS Column Address Strobe
/WE Write Enable
fOE Qutput Enable
AD~A11 Address Input (4K Refresh Product)
AO~A10 Address input (2K Refresh Product)
DQO~DQ7 Data in/Qut
Vee Power (3.3v)
Vss Ground
NC No Connection
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ABSOLUTE MAXIMUM RATING

Symbol Parameter Rating Unit
Ta Ambient Temperature 01070 °C
Tsta Storage Temperature -65 to 150 °C
VIN, VouT Voltage on Any Pin relative to Vss -0.5104.6 \
i Vce Volitage on Vce relative to Vss -0.5t0 4.6 v i
tos Short Circuit Output Current 50 mA J
" PD Power Dissipation 1 w ;
TSOLDER Soldering 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°Cto 70°C)
Symboi Parameter Min Tvp Max ‘ UNIT
vee Power Supply Voltage 3.0 3.3 3.6 v
ViH Input High Voltage 2.0 - Vvee:0.3 \ |
ViL Input Low Voltage 0.3 - (011 v ;
Note : All voitages are referenced to Vss.
DC OPERATING CHARACTERISTIC
Symbof Parameter Test condition M Max | unit |
It Input lLeakage Current Vss < VIN < Vee + 0.3 10 10 LA
{Any input} All other pins not under test = Vs§
I o Outp\_n Leakage Curtrent Vss < Vout g Vee 10 10 LA |
(Any input) /RAS & /CAS at ViH
Vor Output Low Voltage ioL = 2.0mA - 0.4 \
i
| Vor Qutput High Voltage 10K = -2.0mA 2.4 - \Y
L. o
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HYS1V173804B.HYS B

2Mx8, Extended Data Out mode

DC CHARACTERISTICS

(TA=0°C to 70°C, Vce = 3.3V £ 0.3V, Vss = 0V, unless otherwise noted.)

loct Operating Current | /RAS, /CAS Cycling 50 120 100
tAC = tRC(min) 70 100 20 mA
' - 80 90 80
lccz LVTTL Standby /RAS, /CAS 2 ViH 1 1
Current Other inputs > Vss SL-part 1 1 mA
leca /RAS-only Refrash | /RAS Cycling/CAS - Vi 60 120 100
Current tRC = tACmin.) 70 100 90 mA
) 80 80 80
lcca EDO mode Current /CAS Cycling, /RAS = VIL 60 100 80
tHPC = tHPC(min.) 79 90 80 mA
. 80 80 70
lecs CMOS Standby _ 500 500 HA
Current /RAS - [CAS 2 VCG-0.2V SL-part 200 200 A
oce ICAS-before-lRAS | /RAS & /CAS = 0.2V 5 - Py A
Refresh Current RC = tRC{min.) 80 00 20
iccr Battery Back-up trRC=125us {2K Ref), 62.5us (4K Ref) tBAS < 300 300
Current {SL-part) /CAS = CBR cycling or 0.2V 300ns
JOE & WE = VoG- 0.2V LA
Address = Vee-0.2V or 0.2V tRAS <
DQO~DQ7 = Vee-0.2, 0.2V or Open Tus 400 400
iccs Self Refresh Current | /RAS & /CAS = 0.2V
(SL-part) Other pins are same as Icc7 300 800 HA
Note

1. fcct, lecs, lecs and lece depend on output loading and cycle rates{tRc and tHpc).
*2. Specified values are obtained with output unioaded.
3. Icc is specified as an average current, In Icc1, Iccs, lccs, address can be changed only once while /RAS=VIL. In (cca,
address can be changed maximum once white /CAS=ViH within one EDO made cycle time tHPC.
4. Only /RAS(max.) = 1us is applied to refresh of battery backup but tRAS(max.) = 10ps is to applied to normal functional
operation.
5. lcc5{max.) = 200pA, lcc7 and lec8 are applied to Si-part only
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AC CHARACTERISTICS
(TA=0°Cto 70 °C, Vc¢ = 3.3V £ 0.3V, Vss = OV, unless otherwise noted.)
tRC E;adom read or write cycle time 105 - 126 - 145 - né :
tRWC Read-modify-write cycle time 142 - 167 - 187 - ns B
| tec | EDO mode cycle time 25 | - a3 | - 3] - || 2
tPRWC | EDO mode read-modify-write cycle time 73 - 85 - 100 - ns 2
tRAC Access time from /RAS - 60 - 70 - 80 ns 567
I 1CAC Access time from /CAS - 15 - 20 - 20 ns 56 ‘
| taa Access time from column address - 30 . 35 - 40 ns 5,7 i
1CPA Access time from column precharge - 35 - 35 - 40 ns 5 ]‘
oLz /CAS to output low impedance s} - 0 - 0 ns 5 ‘
tCEZ Output buffer tum-oft delay from /CAS 3 15 3 15 3 15 ns 8,12
*r i Transition time(rise and fall) 2 50 2 50 2 50 ns 3
i trp /RAS precharge time 40 - 50 - B0 - ns
U tRas | /RAS pulse width 60 | 10K | 70 | 10K | 80 | 10K | ns
tRASP /RAS puise width(EDO mods) 60 [100K | 70 {100K | 80 | 100K | ns
tRSH /RAS hold time 13 - 15 - 20 - ns
1CSH /CAS hold time 40 - 50 - 60 - ris i
tcas ICAS pulse width 13 | 10K | 15 { 10K | 20 | 10K | ns |
tRco | /RAS to /CAS delay time 20 | 45 | 20 | 50 | 20 | 60 | ns | 6 j
; tRAD /RAS to column address delay time 15 30 15 35 15 40 ns 7
tcrRP /CAS to /RAS precharge time i 5 - 5 - 5 - ns !
©teP fCAS precharge time 7 - 10 - 10 - ns ,
i tASR Row address set-up time Q - [+] - 1} - ns |
Ty Row address hold time 10 - 10 - 10 . ns .
i tasc Column address set-up time 0 - 0 - 0 - ns '
tCAH Column address hold time 10 - 15 - 15 - ns “
" iRAL Column address to /RAS lead time 30 - 35 . 40 - ns |
: tRCs Read command set-up time 0 - 0 - 0 - ns J
i tRCH Read command hold time referenced to /CAS 0 - ¢ - 4] - ns g |
! tRAH Read command hold time referenced to /RAS 0 - 0 - 0 - ns 9 |
twen Write command hold time 10 - 15 - 15 - ns ;
twp Write command puise width i 10 - 10 - 10 - ns j
[ tRwL Write command to /RAS lead time 15 - 15 - 15 - ns | i
_tom__| witecommandto/CAS eadtme | 1 | - |15 | - ]2 [ - [oes | te
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2Mx8, Extended Data Out mode

AC CHARACTERISTICS
Continued
ios Data-in set-up time 0 - 0 - o} - ns 10
toH Data-in hold time 10 - 15 - 15 - ns 10
Refresh period({2048 cycles) - 32 - 32 - 32 ms
tREF Refresh period(4096 cycles) - 64 - 64 - 64 ms
Refresh period(SL-part) - 256 - 256 - 256 | ms
twes Write command set-up time 0 - 0 - 0 - ns 11
tcwo /CAS to /WE delay time 37 . 45 . 45 - ns | 11,15
tRWD /RAS to /WE delay time 80 - 95 - 105 - ns 11
{AWD Column address to /WE delay time 50 - 60 - 65 - ns 11
fCSR /GAS set-up time(CBR cycie) 5 - 5 - 5 - ns 17
{CHR /CAS hold time(CBR cycle) 10 - 10 - 10 - ns 18
RPC /RAS to /CAS precharge time 5 - 5 - 5 - ns
tcPT /CAS precharge time{CBR counter test) 30 - 35 - 40 - ns 14
* tRoH /RAS hold time referenced to /OE 10 - 10 - 10 - ns
| toEA /OE access time - 15 - 20 - 20 | ns
toEp | /OE to data delay time 15 - 20| - 2] - | ns
! torz Output buffer turn-off delay time from /OE 3 {15, 3 (15| 3 | 15| ns 8
tOEH /OE command hold time 15 - 20 - 20 - ns
i tcPwp /WE delay time from /CAS precharge 55 - 65 - 75 - ns i1
! taHcP | /RAS hold time from /CAS precharge 40 - 40 - 50 - ns
. twap /WE to /RAS precharge time(CBR cycle) 10 - 10 - 10 - ns
tWRH /MWE to /RAS hold time(CBR cycle) 10 - 10 - 10 - ns
tRASS /RAS puise width(self refresh) 100K - 100K - 100K - ns
" trrs /RAS Precharge Time (Self refrash) ol - 130 - 1150 | - | ns
tcws | /CAS Hold Time (Self refresh) 5 | - | 80! - | 50| - |ns
" tooH Output Data Hold Time 8 - 5 - 5 - ns
tREZ Qutput Buffer Turn Off Delay Time from /RAS 3 15 3 15 3 15 ns
WEZ Output Buffer Turn Off Delay Time from /WE 3 15 3 15 3 15 ns
twED /WE to Data Delay Time 15 - 15 - 15 - ns
. {oEP /OE Precharge Time 5 5 - 1,5 - ns
tWPE /WE Pulse Width (EDO cycle) 5 - 5 - 5 - ns
: tocH /OE to /CAS Hold Time 5 - 5 5 - ns
; toHO /CAS Hoid Tlme to /OE J 5 - 5 - 5 - ns !
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NOTE

1.

9.

An initial pause of 200us is required after power-up followed by 8 /RAS only refresh cycles before 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 cycles are required.

tasc 2 tce(min), assume {T=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 1TTL loads and 100pF.
. Operation within the {RCO{max.) limit ensures that tRAC(max.) can be met. tRCD(max.) is specified as a reference point only.

if tRGO is greater than the specified tRCD(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 reterence point anly.

if tRAD is greater than the specified tRaD(max ) limit, then accéss time is controlled by taa.

. tWEZ, tREZ, tCEZ and t0Ez define the time at which the output achieves the open circuit condition and is not referenced

to output voltage levels.
Either tRcH or tRRH must be satisfied for a read cycle.

10.These parameters are referenced to /CAS leading edge in early write cycles and to /WE leading sdge in

read-modify-write cycles .

11.twes, tRWD, tCwD, 1AWD and tCPWD are not restrictive operating parameters. Thay are included in the data sheet as

electrical characteristics only. If twcs > twcs(min ), the cycie is an earfy write cycle and data out pin will remain open
circuit (high impedance) through the entire cycle. If tRWD > IRWD(min.;, 1ICWD 2 {CWD(min.), taWD > 1AWD(min), and tCPWD 2
tcPwhmin), the cycle is a read-modify-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.

12.1f /RAS goes 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.

14.1cP and tcpT are measured when /CAS is high state.

15.1cwo is referenced to the later /CAS falling edge at word read-modifiy-write cycle.
16.tcwL must be satisfied by /CAS for 8-bit access cycles.

17.1csr is referenced to the earlier /CAS falling before /RAS transition low.

18.1cHR is referenced to the later /CAS rising high after /RAS transition low.

CAPACITANCE
(TA = 25°C, VcC = 3.3V £ 0.3V, Vss = OV and f=1MHz, unless otherwise noted.)

Syn‘«b‘&l. : Pataméien : | Ty . Max. o Unit
CiNt Input Capacitance (AD~A11) - 5 pF
Cinz input Capacitance (/RAS, /CAS, /WE, /OE) - 7 pF
Coa Data input / Cutput Capacitance (DQO~DQ7) - 7 pF
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