( NYUNDAI ) o HY5118160B,HY5116160B

1Mx16, Fast Page mode

DESCRIPTION

This family is a 16M bit dynamic RAM arganized 1,048,576 x 16-bit configuration with Fast Page mode CMOS DRAMs.
Fast Page 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 powaer 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 self refresh). Hyundai's advanced

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

FEATURES
* Fast Page mode operation * JEDEC standard pinout
* Read-modify-write Capability * 42-pin Plastic SOJ {400mil)
* TTL compatible inputs and outputs 44/50-pin plastic TSOP-Ii (400mil)
* /CAS-before-/RAS, /RAS-only, Hidden and ¢ Single power supply of 5.0V + 10%
Self refresh capability » Early write or output enable controlied write
* Max. Active power dissipation * Fast access time and cycle time
| Speed Krefresh | 4K refresh | spsed | mac | rcac °C
&0 880mwW 550mwW L 60 60ns 15ns 40ns
70 825mw 495mw 70 70ns 20ns 45ns \
80 770mwW 440mwW 80 80ns 20ns sons |
* Refresh cycle
Part number | Refresh | Normal | Sl-part
HY51181608 1K 16ms
{ HY51161608B 4K 64ms 266ms
ORDERING INFORMATION
Pant Name Refresh | ' Powsr | . -Package . |
HY5118160BJC 1K 42Pin SOJ k
HY5118160BSLJC 1K St-part 42Pin SOJ
HY5118160BTC 1K 44/50Pin TSOP-Ii i
HY5118180BSLTC 1K SL-part 44/50Pin TSOP-il
1Y51 16160BJC 4K 42Pin SOJ
HY5116160BSLIC 4K St-part 42Pin SOJ
{ HY5116160BTC 4K 44/50Pin TSOP-II
HY5116160BSLTC 4K St-part 44/50Pin TSOP-il

*SL : Low power with self refresh

This document is a general product description and is subject to change without notice. Hyundai Electronics
does not assutne any responsibility for use of circuits described. No patent licenses are implied.
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FUNCTIONAL BLOCK DIAGRAM
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PIN CONFIGURATION (Marking Side)

S EEEEE—
vee [ 1@ 42 Vss
pae O 2 41 [J DQ1s Vee ] 1 ¢ 50 1 Vss
DOl 4 3 40 [2 DQ14 DQo g 2 49 [T DQ1s
paz [ 4 39 [ po13 33;% 3 4?, ggg;g
4
pa3 O 5 38 J pai2 DQ3 O g 46 [T DQ12
vee 4 6 37 [ vss voc ] g 45 I'B Vss
oQs 0 7 36 P pa11 DQ4 I 7 44 3 pO11
DQ5 [ 8 35 [0 pQ1o DQs O] 8 43 [ pato
pas O o 34 |1 pQy Das ] 9 42 {1 DQ9
DQ7 O 1o 33 B pas Da7 © 10 41 {1 DQ8
ne 1 22 b ne N.C T 11 40 (B NC
NC T 12 31 I LCAS
WE o 12 30 [ (CAS NC ™ 15 36 {0 N.C
RAS O 14 20 P oe NC O 16 35 {1 LCAS
*NC) A1t O 15 28 [1 A9 WED 17 34 [ GCAS
« RAS ™ 18 33 (2 OE
NCyato O 1e 27 O as “N.C)A11 T 19 32 [ ag
A0 O 17 26 [0 A7 “(N.C) A10 I 20 3t [ aAs
A1 18 25 [1 As A0 T] 21 30 [ A7
az 0 19 24 [1 A8 A1 22 29 1 Ag
A3 [ 20 23 [1 A4 ﬁgggi gggﬁ
vee O3 21 22 u Vss vee [ 25 26 [0 Vss
42Pin Plastic SOJ (400mil) 44/50Pin Plastic TSOP- |l (400mil)

*(N.C) : For 1K refrash product

PIN DESCRIPTION

/RAS Row Address Strobe

/CAS Column Address Strobe

MWE Write Enable

10E Output Enable

AO~A11 Address input (4K Refresh Product)
AQ~A9 Address Input (1K Refresh Product)
DQO~DQ15 Data InfOut

Vee Powaer (5.0V)

Vss Ground

NC No Connection
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ABSOLUTE MAXIMUM RATING

1
Symbiol Paramster Rating Unit. !
i
Ta Ambient Temperature 0to 70 °C ;
i
Ts16 Storage Temperature -55 to 150 °C 1
ViN, VOUT Voltage on Any Pin relative to Vss -1.0107.0 v “
I Vee Voltage on Ve relative to Vss -1.0ta 7.0 v
los Shart Circuit Output Current 50 mA
. Pp 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°Cto 70°C)
Symbol Parameter - Min “Typ Méx - uNIT
Vvee Power Supply Voltage 45 5.0 5.5 \
Vi Input High Voltage 2.4 - Vee+1.0 \
ViL Input Low Voltage -1.0 - 0.8 v
Note : Al voltages are referenced to Vss.
DC OPERATING CHARACTERISTIC
“Symbot Parameter Test condition g Max it
I Input Leakage Current Vss<VINSVeC+ 1.0 10 10 LA
{Any input) All other pins not under test = ¥ss
o Output L.eakage Current Vss < Vout g Vce 10 10 uA
{Any input) JRAS & /CAS at ViH
Vou Qutput Low Voltage oL = 4.2mA - 0.4 \
Vo Qutput High Voltage oK = -5.0mA 2.4 - \'
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HYM7V844008 F-

1Mx16, Fast Page mode

DC CHARACTERISTICS
(TA=0°C to 70°C, Vce = 5.0V £ 10%, Vss = OV, unless otherwise noted.)
lcct Operating Current /RAS, /CAS Cycling A
tRC = tRC(min.) m
lcce TTL Standby /RAS, /CAS 2 ViH 2 2 A
Current Cther inputs > Vss Si-part 1 1 m
lecs /RAS-only Refresh | /RAS CyclingJCAS = ViH eo 160 100
Current {RC = tRC(min.} 70 150 90 mA
) 80 140 80 ;
i
lccs Fast Page Mode /CAS Cycling, /RAS - ViL g0 10 90 ‘
Current {PC = tPC{min.) 70 100 80 mA
’ 80 90 70
Iccs CMOS Standby 1 1 mA
Current /RAS =/CAS z Ve - 0.2V SL-part 300 300 WA
Iccs ICAS-before-/RAS | /RAS & ICAS = 0.2V g 180 100
Refresh Current taC = tRC(min.) 70 150 90 mA
- ) 80 140 80
iccr Battery Back-up tRC=250us (1K Ref), 62.5us (4K Ref) | tRAS < 250 350
Current {SL-part) /CAS = CBR cycling or 0.2V 300ns
/OE & /WE = VoG- 0.2V HA
Address = Vcc-0.2V or 0.2V tRAS < 450 450
DQO~DQ15 = Vee-0.2, 0.2V or Open 1us
lces. Self Refresh Current | /RAS & /CAS = 0.2V
(SL-part) Other pins are same as Icc7 350 350 HA
Note

1. leet, lecs, fecs and locs depend on output loading and cycle rates(iRC and tec).
2. Specified values are obtained with output unloaded.
3. lcc is specified as an average current. In fcct, Iccs, iccs, address can be changed only once while /RAS=VIL. In 1Gc4,

address can be changed maximum once while /CAS=V within one Fast Page mode cycle time tPC.
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AC CHARACTERISTICS
{TA=0°Cto 70 °C, VcC = 5.0V £ 10%, Vss = OV, unless otherwise noted.)
- tRC Random read or write cycle time 110 - 130 - 150 - ns :
5 tRwC Read-modify-write cycle time 155 - 170 - 200 - ns
K tPC Fast Page mode cycle time | 40 - 45 - 50 - ns
. tPRWC Fast Page mode read-modify-write cycie time | 80 - 95 - 105 - ns :
tRAC Access time from /RAS - 60 - 70 - 80 ns 456
" fcAc Access time from /CAS - 15 - 20 - 20 ns 45
( tAA Access time from column address - 30 - 35 - 40 ns 4,6
( fCPA Access time from column precharge - 35 - 40 - 45 ns 4
L tcLz /CAS to output low impedance 0 - 0 - 0 - ns 4
L {OFF Output buffer turn-off delay from /CAS 0 15 0 15 0 15 ns 7
tr Transition time(rise and fall) 3 50 3 50 3 50 ns 2
tRP /AAS precharge time 40 - 50 - 50 - ns
{RAS /RAS pulse width 60 10K 70 10K 70 10K ns
L‘HASP /RAS pulse width(Fast Page mode) 60 !100K| 70 [100K| 70 | 100K | ns
"tRsH | /RAS hold time s - (2| - 2] - |
tcsH /CAS hold time 60 - 70 - 80 - ns
tcAs /CAS pulse width 15 10K 15 10K | 20 10K ns
| trco /RAS to /CAS delay time 20 45 20 50 20 60 ns 5
: fRAD /AAS to column address delay time 15 30 15 35 15 40 ns 6
. fcRe /CAS to /RAS precharge time 5 - 5 - 5 - ns
! tcp /CAS precharge time 10 - 10 - 10 - ns
' tasa Row address set-up time 0 - 0 - 0 - ns
" tRAM Row address hold time 10 - 10 - 10 - g
‘1 tASC Column address set-up time 0 - 0 - [ - ns
tCAH Column address hold time 10 - 15 | - 15 - ns
fRAL Column address to /RAS lead time 30 - 35 - 40 - ns
{ tRCS Read command set-up time 0 - o i - a | - ns
| tRCH Read command hold time referenced to /CAS 0 - o - 0 - ns 8
" tRRH Read command hold time referenced to /RAS 0 - 0 - 0 - ns 8
| wen Write command hold time 15 - 15 - 15 - ng
i' twp Write command pulse width 10 - 10 - 10 - ns
‘ tRWL Write command to /RAS lead time 120 - 20 - 20 - ns
[ | Wiosommandto CAS leedtime [ 20 | - [0 ] - 20 - || 1]
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AC CHARACTERISTICS

Continued

7VB44008 F
1Mx186, Fast Page mode

Data-in set-up time

fCAS Hoid Time (Self refresh)

tos
{DH Data-in hold time 15 - 16 - ns 9
Retresh period(1024 cycies) - 16 - 16 ms
tREF Refresh period{4096 cycles) - 64 - 64 ms
Refresh period(SL-part) - 256 - 256 | ms
twes Write command set-up time 0 - 0 - ns 10
tcwo /CAS to /WE delay time 45 - 50 - ns | 10,13
| two | /RAS to /WE delay time 85 | - | 95 - I ns | 10
tawD Column address to /WE delay time 55 - 60 - ns 10
tosR JCAS set-up time(CBR cycle) 5 - 5 ns 15
{CHR /CAS hold time(CBR cycle) 10 - 10 . ns 16
1RPC /RAS to /CAS precharge time 5 - 5 - ns
; 1cPT /CAS precharge ime(CBR counter test) 30 - 35 - ns 12
I tROH /RAS hold time referenced to /OE 10 - 10 - ns
toEA /OE access time - 15 - 20 ns
toED /OE to data delay time 15 - 20 - ns
© toEz Qutput buffer urn-off delay time from /OE 0 15 0 15 ns 7
; tOEH /OE command hold time 15 - 20 - ns
" tcPwD MWE delay time from /CAS precharge 55 - 65 - ns 10
' taHCP /RAS hold time from /CAS precharge 40 - 40 - ns
twRP /WE to /RAS precharge time(CBR cycie) 10 - 10 - ns
tWRH ANE fo /RAS hold time(CBR cycle) 10 - 10 - ns
| tAass | /RAS pulse width(self refresh) 100K | - | 100K . ns
. APs /RAS Precharge Time (Self refresh) 110 - 130 - ns
| toMs - ns
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NOTE

1.

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.

. VIH(min.) and ViL{max.) are reference ievels 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 equivaient to 2TTL loads and 100pF.
. Operation within the tRCD(max.) limit ensures that tRAC(max.) can be met. fRchimax.) is specified as a reference point only.

i treCD is greater than the specified tRCD(max.) iimit, then access time is controlled by tcac.

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

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

. toFF and t0ezZ define the time at which the output achieves the open circuit condition and is not referenced

to output voitage levels.

. Either tRcH or trad must be satisfied for a read cycle.
. These parameters are referenced to /LCAS or /JUCAS leading edge in early write cycles and to /WE leading edge in

read-modify-write cycles .

10.1wes, 1RwD, WD, tAWD and tcPWD are not restrictive operating parameters. They are included in the data sheet as

electrical characteristics only. If twcs > twcs(min.), the cycle is an early write cycle and data out pin will remain open
circuit (high impedance) through the entire cycle. If tAWD 2 tRWD(min.), 1CWD 2 ICWD(min.), tAWD 2 tAWD(min), and tCPWD 2
tePwD(min.}, 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.

11.tasC,iCAH are referenced to the earlier /CAS falling edge.

12.1cP and tceT are measured when both /LCAS and /UCAS are high state.

13.tcwp is referenced to the later /CAS falling edge at word read-modifiy-write cycle.
14.tcwL must be satisfied by both /LCAS and /UCAS for 16-bit access cycles.
15.1C8R is referenced to the earlier /CAS falling before /RAS transition low.

16.1CHR is referenced to the later /CAS rising high after /RAS transition low.

17.10s, toH is independently specified for lower byte DQ(0-7). upper byte DQ(8-15).

CAPACITANCE
(Ta = 25°C, Ve = 5.0V £ 10%, Vss = OV and f=1MHz, unless otherwise noted.)

Symobot Parameter Ty, Max Uit

Cint input Capacitance (A0-~A11) - 5 pF

i1 CiNe Input Capacitance (/RAS, ALCAS,/JUCAS, /WE, /OE} - 7 pF
{L Coa Data Input / Output Capacitance (DQ0~DQ15) - 7 pF
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