*AdYUNDA
SEMICONDUCTOR

HY514170 Series

256K x 16-bit CMOS DRAM with 2 WE
PRELIMINARY

DESCRIPTION

The HY514170 is the new generation and fast dynamic RAM organized 262,144 x 16-bit configuration employing
advanced submicron CMOS process technology and advanced circuit design technique to achleve fast access
time. Independant write of upper and lower byte is controlled by 2 separate WE inputs.

Refresh control is provided through RAS-only, CAS-before-RAS, hidden refresh and self refresh modes. The
HY514170 conforms to JEDEC pinpoint standards and is available in industry standard 400mil 40pin SOJ and
40/44pin TSOP-Il and reverse TSOP-Il packages.

FEATURES PIN CONNECTION
eLow power digsipation vee 1o rra N
Max. battery back-up 1.65mW (SL-part) 086 § 2° Sb s el 25831
Max. CMOS standby 1.1mW (SL-part) saine 3P Do Boeod SERan
5.5mw i A H Eove 0gid? % Eoan
Max. TTL standby 11.0mW Dad g7 #bban e % Cbaa’
Max. Self refresh 1.65mW (SL-part) Doe 48 g2 b Dae bar = 1o 3 [=Dae
Max. operating o 42 SEN 18 a2 b
Speed | Power wiE B E. =
60 715.0mW " s 2i% g % B
A 17 240 A8 ADE :g g ;%
70 605.0mwW Az 01 Zh e R Zpa
80 §22.5mW vee 420 21 fi Ves Ve d 3 2E%
eSingle power supply of 5V+10% TSOPI
o TTL compatible inputs and outputs
eFast access time
Speed tRAC | tcac trc
% | Sons | 20ns | 4dons BLOCK DIAGRAM
70 70ns | 20ns 45ns pao bt DO10Q1S
80 80ns | 20ns 50ns .

eFast page mode operation
o2 WE inputs for upper and lower byte write control
eRead-Modify-Write capability
oCAS-before-RAS, AAS-only, Hidden refresh
and Self refresh
©1024 refresh cycles / 128ms (SL-part)
1024 refresh cycles / 16ms

PIN DESCRIPTION
RAS Row Address Strobe COLUMN
(] DECODER
CAS Column Address Strobe Ao o] §
LWE, UWE Write Enable Az o= R REFRESH SENSE AMP
d A3 o CONTROLLER
OE Output Enable M o H VO GATE
AQ-AQ* Address Input a6 o B RerRESH
DQO-DQ15 Data Input/Output aedE 1 row MEMORY
vce Power (+5V) Ao | e DEGODER | 262144x18
Vss Ground (1)
* A8 and A9 are applied to row address input only. s CLlook SUBSTRRTE |, yo
RAS GENERATOR GENERATOR o VSS

This document is a general product description and is subject to change without notice. Hyundai electronics does not assume any
responsibility for use of circuits described. No patent licences are implied.
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*XYUNDARI

HY514170 Series

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER RATING UNIT
TA Ambient Temperature 0to 70 °C
TSTG Storage Temperature -55 to 150 °C
VIN, VOuT Voltage on Any Pin Relative to Vss -10t07.0 v
vce Voitage on VCC Relative to Vss -1.0t07.0 Vv
los Short Circuit Output Current 50 mA
Po Power Dissipation 1.0 w
TSOLDER Soldering Temperature*Time 260+ 10 °Cesec
NOTE : Operation at or above Absolute Maximum Ratings can adversely affect device reliability.
RECOMMENDED DC OPERATING CONDITIONS
(TA=0°C to 70°C)
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
vce Supply Voltage 45 5.0 55 v
ViH Input High Voltage 24 - vVcc+1.0 )
ViL input Low Voltage -1.0 - 0.8 \
NOTE : All voltages are referenced to Vss.
208 1AC09-00-APR93

I 4?5088 0001494 TOT EE



*XNYUNDAI

HY514170 Series

DC CHARACTERISTICS

A=0°C 10 70°C, VCC =5V +10%, VSS=0V, unless otherwise noted.)

SYMBOL | PARAMETER TEST CONDITIONS ]Tpﬁ/ MIN. [MAX. [ UNIT | NOTE
POWER
Iu Input Leakage Current VSS<VIN<6.5V, -10 | 10| uA
(Any Input Pins) All other pins not under test =Vss
ILo Output Leakage Current | VSS<VOUT=<5.5V, 10| 10 #A
(High Impedance State) | RAS & CAS at ViH
(o] VCC Supply Current, tRC =tRC (min.) 60 -1 130 | mA | 1,23
Operating 70 - 110
80 - 95
Iccz | Vcc Supply Current, RAS & CAS at ViH, - 2| mA
TTL Standby other inputs=Vss
lccs | Vec Supply Current, tRC =tRC (min.) 60 - 130 | mA | 1,3
RAS-only refresh 70 -] 110
80 - 95
Ilcca | Vce Supply Current, tPC=tPC (min.) 60 -| 60| mA| 1,23
Fast Page mode 70 -1 50
80 - 45
lccs | Vco Supply Current, RAS & CAS = Vcc-0.2v - 1| mA
CMOS Standby SL-part -| 02 5
icce | Vcc Supply Current, tRC =1tRC (min.) 60 -1 130 mA | 1,3
CAS-before-RAS refresh 70 - 110
80 - 95
lccz | Vce Supply Current, tRC = 125us, tRAS < 1us -1 300 | uA | 1,45
Battery Back Up CAS =CBR cycling or 0.2V
(SL-part only) OE & WE=Vcc-0.2V,
A0-A9=VCcCc-0.2V or 0.2V
DQO0-DQ15 =0.2V, VCC-0.2V or open
iccs | Vce Supply Current, RAS & CAS =< 0.2V - 1300 | A 5
Seif refresh other pins same as ICC7
(SL-part only)
VoL Output Low Voltage 10L=4.2mA - 04| V
VOH Output High Voltage IOH=-5mA 24 -1V
NOTE :

1. Icc, lces, Iccas, Iccs and ICC7 depend on cycle rate.

2. Icct and Icca depend on output loading. Specified values are obtained with the output open.

3. It depends on user whether column address is changed or not at least once while RAS = ViL and CAS = ViH.

4. Only tRas(max.) = 1us is applied to refresh of battery backup but tras(max.) = 10xs is applied to normal func-
tional operation .

5. lccs(max.) =0.2mA, ICG7 and Icce are applied to SL-parts only (HY514170SLJC, HY514170SLTC and
HY514170SLRC).

1AC09-00-APR93
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XYUNDAI HY514170 Serles

AC CHARACTERISTICS

(TA=0°C to 70°C, VGC =5V+10%, V55 =0V, uniess otherwise hoted.) NOTE : 1, 2, 3, 13
HY514170JC/TC/RC/SLIC/SLTC/SLRC
# | SYMBOL PARAMETER -0 70 -80 UNIT | NOTE
MIN. [MAX. | MIN. | MAX. | MIN. [MAX.

1| tRC Random Read or Write Cycie Time 120 -1 130 - | 150 -1 ns

2 | tRWC Read-Modify-Write Cycle Time 175 - | 180 - | 200 -| ns

3| tPC Fast Page Mode Cycle Time 45 -| 45 -| 50 -| ns

4 | tPRwWC | Fast Page Mode Read-Modify-Write 95 -1 95 - | 100 -1 ns

Cycle Time

5 | tRAC Access Time from RAS -| 60 - 70 -] 80| ns |4,9,10

6 | tCAC Access Time from CAS -1 20 - 20 -] 20| ns 4,9

7 A Access Time from Column Address -| 30 -1 856 40 | ns | 4,10

8 | tCPA Access Time from Column Precharge -1 40 -1 40 -| 45| ns 4

9 | tcLz TAS to Output Low Impedance 0 - 0 - 0 -| ns 4
10 | tOFF Output Buffer Turn-off Delay 0| 15 0| 15 0| 15| ns 5
11 | 7 Transition Time (Rise and Fall) 3| 50 3| 50 3| 50| ns 3
12 | tRP RAS Precharge Time 50 -1 50 -1 60 -1 ns
13 | tRAS RAS Pulse Width 60 | 10K 70 | 10K 80 | 10K | ns
14 | tRASP RAS Pulse Width (Fast Page Mode) 60 M0OK | 70 [100K | 80 [100K | ns
15 | tRSH RAS Hold Time 20 -1 20 -1 20 -| ns
16 | tCsH CAS Hold Time 60 -1 70 -| 80 -| ns
17 | tCAS CAS Pulse Width 20 | 10K 20 | 10K 20 { 10K | ns
18 | tRCD RAS to CAS Delay 20 40 20 50 20 55| ns 9
19 | tRAD RAS to Column Address Delay Time 15| 30| 15| 3| 15| 40| ns 10
20 | tcrp CAS to RAS Precharge Time 5 - 5 - 5 -| ns
21 | tcp CAS Precharge Time 10 -] 10 -| 10 - | ns
22 | tasR Row Address Set-up Time 0 - 0 - 0 -| ns
23 | tRAH Row Address Hold Time 10 -1 10 -] 10 -1 ns
24 | tAasc Column Address Set-up Time 0 - 0 - 0 -] ns
25 | tCaH Column Address Hold Time 15 -| 15 -] 15 -| ns
26 | taR Column Address Hold Time from RAS 50 -| 558 -| 60 -| ns
27 | tRAL Column Address to RAS Lead Time 30 -1 8 -| 40 -| ns
28 | tRCS Read Command Set-up Time 0 - 0 - 0 -| ns 17
23 | tRCH Read Command Hold Time 0 - 0 - 0 -] ns | 614

Referenced to CAS
30 | tRRH Read Command Hold Time 0 - 0 - 0 -| ns | 614
Referenced to RAS
31 | twCH Write Command Hold Time 15 -| 15 -1 15 -| ns 16
32 | twCR Write Command Hold Time from RAS 50 -| 55 -{ 60 -| ns 16
33 | twp Write Command Pulse Width 10 - 10 - 10 -| ns | 15,16
34 | tRwL Write Command to RAS Lead Time 20 -1 20 -] 20 -| ns 15
35 | towL Write Command to CAS Lead Time 20 -1 20 -] 20 -| ns |15,18
36 | tps Data-In Set-up Time 0 - 0 - 0 -| ns | 7,14
37 | toH Data-In Hold Time 15 -| 15 -1 15 -| ns | 7,156
38 | tDHR Data-in Hold Time Referenced to RAS 50 -| 55 -1 60 -| ns
39 | tREF Refresh Period (1024 cycles) -1 16 -1 16 -| 16 { ms
SL-part - | 128 - | 128 - | 128 11
40 | twes Write Command Set-up Time 0 - 0 - 0 -1 ns | 815
210 1AC09-00-APR93
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HY514170 Series

AC CHARACTERISTICS

continued)
HY514170JC/TC/RC/SLIC/SLTC/SLRC
#| SYMBOL PARAMETER 60 70 80 UNIT | NOTE
MIN. [MAX. | MIN. [ MAX. | MIN. | MAX.
41| tCwp CAS to WE Delay Time 45 -| 45 -| 45 -| ns | 8,14
42| tRWD RAS to WE Delay Time 85 - 95 -4 105 -| ns 8,14
43| tawp Column Address to WE Delay Time 55 -1 60 -| 65 -| ns | 8,14
44| 1CSR CAS Set-up Time (CBR Cycle) 10 -1 10 -1 10 -1 ns
45| tCHR TAS Hold Time (CBR Cycle) 15 -1 15 -l 15 -| ns
46| tRPC HAS to CAS Precharge Time 10 -1 10 -1 10 -| ns
47 ¢ tCPT CAS Precharge Time (CBR Counter Test) | 20 -| 20 - 20 -| ns
48| tROH HAS Hold Time Reference to OE 10 -1 10 -{ 10 -| ns
49 | tOEA OE Access Time 0 20 0| 20 0| 20| ns
50| tOED OE to Data Delay 20 -1 20 - 20 -| ns
51| toEz Output Buffer Turn Off Delay Time o{ 15 0! 15 0| 16| ns 5
from OE

52| tOEH OE Command Hold Time 20 -| 20 - 20 - ns 15
53| tcpwp | WE Delay Time from CAS Precharge 60 -| 65 -1 70 -1 ns 8
54| tRHCP | RAS Hold Time from TAS Precharge 30 -| 85 -1 35 -| ns
55| trass | RAS Pulse Width (Self Refresh) 100 - 100 ~1100 | us
56| tRPS RAS Precharge Time (Self Refresh) 120 -| 130 -| 150 -| ns
57| tcHs CAS Hold Time from RAS (Self Refresh) -50 -| 50 -| -50 - ns
1AC09-00-AFR93 211
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*XYUNDARI HY514170 Serles

N
1.

OTE :

An initial pause of 200us is required after power-up followed by 8 RAS cycles before proper device operation
is achieved. In case of using internal refresh counter, a minimum of 8 TAS-before-RAS initialization cycles
instead of 8 RAS-only refresh cycles are required. The device should be carefully initialized to be

prevented from being entered into multi bit test mode during Initialization.

. AC measurements assume t7 =5ns.
. VIH{min.) and ViL(max.) are reference levels for measuring timing of input signals. Also, transition times are

measured between ViH and VIL.

. Measured at VOH=2.4V and VOL = 0.4V with a load equivalent to 2 TTL loads and 100pF.
. tOFF(max.) and tOEZ define the time at which the output achieves the open circuit condition and is not refer-

enced to output voltage levels.

. Either tRCH or tRRH must be satisfied for a read cycle.
. These parameters are referenced to TAS leading edge in early write cycles and to LWE or UWE leading

edge in Read-Maodify-Write cycles.

. twCs, tRWD, 1CWD, tawD and tCPWD are not restrictive operating parameters. They are included in the data

sheet as slectrical 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 tRWD=tRWD(min.),
tcwp=towp(min.), tAwD =tawp(min.), and tCPWD=tCPWD(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 indeterminated.

. Operation within the tRCD(max.) limit insures that tRAC(max.) can be met. tRCD(max.) is specified as a refer-

ence point only. If tRCD is greater than the specified trRcD(max.) limit, then access time is controlled by
tCAC.

10.Operation within the tRAD(max.) limit insures that tRAC(max.) can be met. trRAD(max.) Is specified as a refer-

ence point only. If tRAD is greater than the specified tRap(max.) limit, then access time is controlied by tAA,

11.tREF(max.) = 128ms is applied to SL-parts only (HY5141 70SLJC, HY514170SLTC and HY514170SLRC).
12. A burst of 1024 CAS-before-RAS refresh cycles must be executed within 16ms (128ms for SL-part) after exit-

ing Self refresh.

13.When both LTWE and UWE go low at the same time, all 16-bits data are written into the device. IWE and,

UWE must be transited simultaneously within a same read or write cycle.

14.These parameters are determined by the eariier falling edge of LTWE or UWE.
15.These parameters are determined by the later falling edge of WE or UWE.
16.These parameters are determined by the earlier rising edge of [WE or UWE.
17.These parameters are determined by the later rising edge of WE or OWE.
18.tcwL must be satisfied by both TWE and UWE for 16-bits access cycles.

CAPACITANCE
(TA=25°C, VCC=5V+10%, V58 =0V, f=1MHz, unless otherwise noted.)
SYMBOL | PARAMETER TYP. MAX. UNIT
CiN1 input Capacitance {(A0-A9) - 5 pF
CiN2 input Capacitance (RAS, CAS, WE, OF) - 7 pF
Cba Data Input/Output Capacitance (DQ0-DQ15) - 7 pF
212 1AC09-00-APR93
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HY514170 Series

TIMING DIAGRAM

READ CYCLE
tRC(1)
_ 1RAS(13) tAP(12)
___ VH- 3
RS N Z \
1RCD(18) _ __tRSH(15)
tCSH(16)
1CpPizo) | cAs(n) 1CRP!
___ VIH-
VL,
AR(26)
RAD(18) N 1RAL(27)
tASA(22) tRAH(23) IASC(24) 1CAH(28)
VIH-
Ao /x ROW COLUMN K/ /
viL— f
] 1AA(7) tRCH(29)
28 {ARH(30)
a 7 %
LWE i,
1ROH(48)
__ _JOEA@d9) |
= LI
o Vi
VIL ~
| _tcace |
oLz 4 (OFF(10)
__ tRACS) e | | _10EZ¢sy
VOH -
DGO-15 HIGH-Z VALID DATA OUT ?—
voL -
EARLY WRITE CYCLE
. - . WwCty ey
77777 tRAS(13) N 1RP(12)
VI
RAS \
L~
1 tRCD(18) [ i~ L1 D—
! 1CSH(16)
,_(CRPEO| |
. O\ / ‘
e ____'AR@E) . I
tRAD(1S) [ L ] waen
tRAH(23) USCR) | |_tcaries) |
AC9 m COLUMN W 7/
L womey | s
A e S
N tAwLE4) | J
UWE VM- 777
WE / / // / / /
| tWCS(40) __J L _twoH@1) J
Lo [WRPEy
VIH 7 77 77 / // 7/ /
*w 11 / /// /1Y s / / /
L. oHR@Es) | |
105(06) [ wher. j
VIH
DQS8 15
B HIGH 2 { VALID DATA IN } HIGH Z
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*YUNDARI HY514170 Series

WRITE CYCLE (OE CONTROLLED WRITE)

o S G .
1cpeeo)) S 1cAs() p tRPrEO) |
w T F O / 7
I, I 111, SN U I
w T T,
o]

= T, 4ﬁ T,

10ED(E0) DS(s)| | toH@En

= LD ) TN Y

READ-MODIFY-WRITE CYCLE

BAWG(2)_

. tRAS(13) _ F weg2)
__ vHT *—————
RAS
viL- \ \___
B tCSH(16) ————
o tRSH(15) 1
ICRP(20) tRCD(18) L tCAS(17) _ B 1GAP(20)
VIH-
o / \ /
VIL -
1AR(26) B
tRAD(19) tRAL(27) 43
L IASR(22) | | tRAH(23) SC{24) tCAH(25)
VIH- CTTITTT 7
ro9 m ROW COLUMN W / , 111/ /
' IRCS(28) 1CWD@E1) - q p ICWLES)
IRWD(42) L 1RwL(34)
tAWD(43) _
Owe VIH- \
WE
tCAC(E) WP(E3) |
F—LN — — -
- tOEA(4
® TN
OE /
VIL - ¥

10OED{50) §_@]’ tDH(3!
tCLZ g) 1GEZ(51
B R
0Qs-1 HIGH-Z- ¢ VALID DATA OUT VALID DATA IN
DQO-7 oL ~
viL

214 1AC09-00-APR93
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HY514170 Series

FAST PAGE MODE READ CYCLE

tRASP(14) 1RP(12)
___ VH- __’k
RAS \
viL- Z
tRHCP(54)
1CSH(186) PC(3) tRSH(15)
1CRP(20) tRCD(18) tCAS(17) cPR1) | 1CAS(17) tCP(21) 1CAS(17) CRP(20)
@ w / \ / \ / \ /
VIL -, /
tAR(26) y
\RAD(18 RAL(27)
ASR(22) | |1RAHES) tASC(24) | LICAH(2S, tASC(24) | | ICAH(25) msrp@q 1CAH(25)
VIH - r
A09 w m ROW COLUMN X// ;x COLUMN W /X COLUMN W
Y X
) d |
AAGT) 1AAR) li:m tRCH;
RCS(28 WCHE9)| | _, |RCSe8) | RCHE@e)] ,  , |tRCs(eg) RRH(30) |
UWE VH- /
WE - KKE 2 ;
tRAC(5) ICPA(B) 1CPA(8)
tCAC(®) tCAC(S) tCAC(8),
10EA(49) 10EA(39) JOEA(1S)
. VH- /
* N/ / /
VL~
1 }
1OFF(10) 1OFF(10) LIGRF(10)
4 10EZ(51) _Jtcyze) tOEZ(51) _ (8) tOEZ(51
VOH
oao-ts HIGH-Z VALID DATA OUT| VALID DATA OUT VALID DATA OUT >—
FAST PAGE MODE EARLY WRITE CYCLE
o 1RASP(14) . tRP{12
_ vHTTT A T ?F 3
VIL -
1RHCP(54)
_ICSH(16) tPC(3) IRSH(15) o
1CRPEO) | | tRCD(18) ] 1CAS(17) 1CP(21 tCAS(17) 1CP(21) | tcAs(17) 1CRP(20)
o 7 N2 \__ 7
TAS
viL ’_/ Z /
1AR(26) _
tRAD(18) tRAL(27)
tASR(22) tRAH({23) tASC{24) tCAH(25) | tASC(24 tCAH(25) tASC(24) tCAH(25)
VIH
A0-8 m ROW m COLUMN W/ m COLUMN W / fx COLUMN W
ViL ~
| 1CWL(35) 1CWL(35) I 1RWL(34]
, WCS(40) | | tWCH (31, tWCS(40) | | tWCH(31 tWCS ;AQLi tWCH{31
L tWP(33) 1WP(33) tWP(33)
= |y S AR A
WE - / / /
[ tWOR@E2) | ] ] L_ 1 1105H(52) b IOEH(E2)
L 1OGH(52) 1 ﬁ
= 7 N7 \
CE | /
Nu, /
AonREs | tOED(50) ‘(ﬁOEﬁD_‘(SO)
;_Qg(gs)_} JIDH@E7) DS(36)) | IDH(E7) | po@s) ] | IDHEN
oQe-15 Vi - / / Z /7 e
DROT - VALID DATA IN '/ J VALID DATA IN "y VALID DATAIN S/ /
! f di d
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HY514170 Series

FAST PAGE MODE READ-MODIFY-WRITE CYCLE

RAS

viL-

LCSH(16)
1CRRi0) | tRCD(18) L 1CAS(17)

. VH \
CAS

ViL -

AR
1RAD(19)}
1ASA(2) | [tAAH(2) 1ASE(24

VIH
A9 ROW COl

VIL \ {

RE5(28))
e 7 ¥
WE - '/
tAA(17)
1CACS]

. VH-
OE

viL-

__tRACS,

VIH 1CL2(8)
DQg-1¥OH ~
DQO-7 yor —

vIL

VIH — !\

- C

tRASH(15)

tCAS(17}

joRPRO) |
/ ;

/

q M- tCwWL(35)

= 1RWL(34)

jﬂm}

RAS-ONLY REFRESH CYCLE

VIH- 3

viL-

lCFIP [20)

. VIH-
CAS
VIL -,

tASR(22) 1RAH(23)

VIH-
Ac-g

/TR o K,

VIL

NOTE . OEand WE = "H"or"L"
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X YUNDAI HY514170 Series

CAS-BEFORE-RAS REFRESH CYCLE

tRG(1}

RP(12) tRAS(13) B 1RP(1
— \ ;F 3
ViL- / \
RPC(48) 1CER(44)
1CP(21} 1CHR({45)
VK-
o / \[ i
VIL-,

T 1, LI, /11111

orF 10y
VOH —

2a07 > HiaH 2
VOL -, F

NOTE : A0-9and OE = "H"or"“L"

HIDDEN REFRESH CYCLE (READ)

tRC(1) " 1RC(1)
L. L. . WAs(13_ ®/P(1Z) ] tRAS(13) 1RP(12
___ VH- 3 l—“‘_“!k fi
s \ Z \
CRP| tRCD(18) tASH(15) 1CHR(8) CRP{20)
_ WHS \
CAs /
Vi~ \ Z
AR(26) 4
WRAD(1S) lraLen)
tASREZ2) | | IRAH(23 Cl24 1CAH(Z5)
VIH-
oo T WO o X 7
VIL - ‘ . / /
mcsga)
I»—- IHHH(SO)'—‘}

e 7 N ] X/ Y/
Wi 7

| 1caCle) |
EA(49)
RAC(S) o OFF{10)

CLZ(9) p—o 10EZ(51)
VOH - \
DQO-15 HIGH Z VALID DATA OUT P HIGH-Z
VoL -

]
-
N
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*XYUNDAI HY514170 Series

HIDDEN REFRESH CYCLE (WRITE)

tRC(1) tRC(1)
tRAS(13) | tRP(12) tRAS(13) o 1RP(12)

- 3
w o N / \ / \_
I’CHFF]_* tRCD(18) tRSH(15) tCHR{45) 1CRP(20)
= u_ ] A\ /
tAR(28) 4
1RAD(18]
1A RAH 23. (24)

anga [ oo
SR IR YY) R Y

1RWL(34)

S w LN fﬂ T

I T

1DHR(38)

tDH(37}

S, SIS

CAS-BEFORE-RAS SELF REFRESH CYCLE
tRASS(S5) 1RPS
. ViH-
=/ / \
viL-

[44)
-ﬁ( S
ViH ~ }—‘—
CAS
VL~ \

NOTE : A0-9,WEand UOE = "H'or"L"

218 1AC09-00-APR93
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HY514170 Series

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

1RAS(13) RP(12)
K- T
mAS
- [ﬁ
| 1CPT(4T) IRSH(15)
{CSR(44 CHR{45) \CAS(17)
K-
GAs VIL - ) j \ /
tRAL(2T)
tASCI24 1CAH(25)
VIR -,
A8 COLUMN
w LI 1IN X/, 11, 7
READ CYCLE AT SRS,
{RCS(28) 1CAC(E) RCH (29
OWE ViH- / / / ! / /
WE -
__ tROHW4g —
b~ JtoEAwe)
= VNN /
oE
VL~
1OFF(10)
- o2 L] Joedey |
DCO-15 HIGH-Z @ VALID DATA OUT >—
VOL -
WRITE CYCLE X T I
tCWL(35)
[wespn] | wor@Ey
OWE ViH- 7/
WE - / /7 /// / /
1WP(33)
= WL LT 7
s // LY i /
os@e) | | wonen
oas-15VIH - 7 N
BT HIGH-Z { VALID DATA IN » HIGH-Z
READ-MODIFY-WRITE CYCLE
AWD{43) o
{RCS(28) 1CWD(41)
OWE VIH-7 77 77 7 7
we ' //)))) /7 /77 ’//
1AA(7)
1CAC(E)
1OEA{49)
VWIS 7
- // / //’ ///// / ’/A /
| t0ED(50)
u 1oLz b lioEz(51) \DS(38)] | 1DH(E
%:;é\llor HIGH-Z m our N }
viL
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~XYUNDAI HY514170 Series

PACKAGE INFORMATION

400 mil 40 pin Small Outline J-form Package (JC)

rll_lml‘lrll_lrll_ll—ll_\l_!ﬁﬁl_ll_lr_ll_ll_llﬂl_!'_l—_“_
UNIT : (INCH{mm)
Luuuuuuuuuuuuuuuuuuuui—"
0.4440(11.2776)
1.029(26.137)

L 1.021(26.833) 1 0.4360(11.0744)

1 0.4050(10.2870)

0.0320{0.8128) 0.3850(10.0320)

~1 |~0.0200(0.9804) ©.1480(3.7580)

0.1380(3.5050)
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400 mil 40/44 pin Thin Small Outline Package (TC) (RC)

UNIT : INCH(mm)

|_ 0.720(18.517) | 0.470(11.838)
N 0.721(18.313) ~ 0.462(11.735)
| 0.404(10.262)
© 306(10.056)

0.0083(0.210)

0.0047(0.120) —_—
g H—1H ] | — ] .
L oossesmese loomosm g::j,g J{ooesosse  _ooew

0.017(0.432) 0.002(0.050)
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*XYUNDAI

HY514170 Series

ORDERING INFORMATION

PART NUMBER SPEED POWER PACKAGE
HY514170JC 60/70/80 SOJ
HY514170SLJC 60/70/80 | SL-part SOJ
HY514170TC 60/70/80 TSOP-I
HY514170SLTC 60/70/80 | SL-part | TSOP-I
HY514170RC 60/70/80 TSOP-il(R)
HY514170SLRC 60/70/80 | SL-part | TSOP-II(R)
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