“NYUNDAI HY51V4170B Series

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

DESCRIPTION

The HY51V4170B 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 achieve
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
HY51V4170B conforms to JEDEC pinpoint standards and is available in industry standard 400mif 40pin SOJ and
40/44pin TSOP-Il and reverse TSOP-Il packages. .

FEATURES PIN CONNECTION

Voo
* Low power dissipation A ¥ B pidd  °iER
Max. battery back-up 0.72mW (L-part) paz g g7 oala oo fieie i) 100
Max. CMOS standby 0.54mW (L-part) e e Bhym oo oait o * 7E b
3.6mw Meds  mboon EEER
Max. TTL standby 3.6mW 1 3 de
Max. Self refresh 0.72mW (SL-part) ,ﬁ 3 § ge o 233 %
Max. operating 2le By % FEH 2
At 417 24 ) A8 :0 x .é g ‘?
T Sevom FiE R
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» Single power supply of 3.3V+10%
* TTL compatible inputs and outputs
« Fast access time
Speed tRAC | tcac trc
60 60ns | 15ns 40ns
BLOCK DIAGRAM
70 70ns | 20ns 40ns 500 ba1 o400t
80 80ns | 20ns 50ns L f ..... ¥
* Fast page mode operation
* 2 WE inputs for upper and lower byte write control
+ Read-Modify-Write capability ey it -
+ CAS-before-RAS, RAS-only, Hidden refresh TAS o T G615
and Self refresh TWE 0—
* 1024 refresh cycles / 128ms (L-part)
1024 refresh cycles / 16ms T :L# 0
PIN DESCRIPTION SENERATOR
RAS Row Address Strobe F— PREC:EngoNER K > cotumn
ol A 8) DECODER
CAS Column Address Strobe ppe i
AL O Enae 557 B | cdomettn sevoe e
) nable Mol 2
AD-A9" Address Tnput %od 8 | [hernesy
DQO-DQ15 | Data Input/Output wod £ 19 fow wenony
vce Power (+3.3V) a9 o= £ oW DECODER | L e
PREDECODER
Vss Ground (19)
A8 and A9 are applied to row address input only. . e coon ST ],
RAS GENERATOR O vs8s

GENERATOR

This document is a general product description and is subject to change without notice, Hyundai Electronics does not assume any
responsibility for use of Gircuits described. No patent licences are implied.
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“XYUNDAI

ABSOLUTE MAXIMUM RATINGS

HY51V4170B Series

SYMBOL PARAMETER RATING UNIT
TA Ambient Temperature 0to 70 ‘C
TSTG Storage Temperature -55to 150 ‘C
VIN, Vout Voitage on Any Pin Relative to Vss —-0.51t0 4.6 \J
vce Voltage on Vcc Relative to Vss -0.510 4.6 \'
los Short Circuit Output Current 20 mA
Po Powaer Dissipation 1.0 w
TSOLDER Soldering Temperatures Time 260010 ‘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 3.0 3.3 3.6 v
VIH input High Voltage 2.0 - Vece+ 0.3 \'J
VIL Input Low Voltage 0.3 - 0.8 v
NOTE : All voltages are referenced to Vss.
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“XYUNDAI

HY51V4170B Series

DC CHARACTERISTICS

(TA= 0°C to 70°C, Vcc= 3.3+ 10%, Vss= 0V, unless otherwise noted.)

SYMBOL | PARAMETER TEST CONDITIONS %‘E"Egl MIN. [ MAX. [ UNIT | NOTE
] Input Leakage Current Vss< Ving Vee+ 0.3V 10| 10| pA
(Any Input Pins) All other pins not under test= Vss
ILo Output Leakage Current Vss< VouTs Vee -10| 10| pA
(High Impedance State) | RAS & CAS at ViH
lcct Ve Supply Current, tRC= tRC (min.) 60 -1 100 | mA | 1,23
Operating 70 85
80 -| 75
Iccz2 | Vec Supply Current, RAS & CAS at ViH, - 1| mA
.| TTL Standby other inputs> Vss
lcca | Vec Supply Current, tRC= tRC (min.) 60 -1 100 | mA | 1,23
RAS-only refresh 70 -{ 85
80 -1 75
lcca | Vec Supply Current, tPC= tPC (Min.) 60 -1 451 mA | 1,23
: Fast Page mode 70 -1 40
80 -| 35
iccs | Vcc Supply Current, RAS & CAS> vcc-0.2V 1] mA
CMOS Standby L-part -1 015
lcce | Vcc Supply Current, tRC= tRC (min.) 60 -1 100 | mA | 1,23
CAS-before-RAS refresh 70 -| 85
80 75
icc7 | Vcc Supply Current, tRC= 125us, tRAS< 1us 200 | pA | 1,45
Battery Back Up CAS= CBR cycling or 0.2V
(L-part only) OE & WE= Vcc-0.2Vor 0.2V
A0-A9= Vcc-0.2V or 0.2V
DQO-DQ15= -0.2V, Vcc—0.2V or open
iccs | Ve Supply Current, RAS & CAS< 0.2V 200 [ pA [
Self refresh other pins same as Icc7
(SL-part only)
VoL Output Low Voltage loL= 2.0mA -1 04| V
VoH | Output High Voltage IOH= —2.0mA 24 -l Vv
NOTE :
1. lec, Iees, Ieca, Iccs and Icc7 depend on cycle rate
2. Icct, lees, lec4 and Iccs are dependent on output loading. Specified values are obtained with the output
“open.
3. lcc is specified as average current. Icc1, Iccs. Iccs, Address can be changed maximun two times while
RAS= VIL. Icca, Address can be changed maximum once while CAS= ViH.
4. Only tRas(max.)= 1us is applied to refresh of battery backup but tRA(max.)= 10us is applied to normal func-

tional operation .

5. lccs(max.)= 0.15mA and Icc7 are applied to L-parts (HY51V4170BLJC, HY51V4170BLTC ,HY51V4170BLRC,
HY51V4170BSLJC, HY51V4170BSLTC and HY51V4170BSLRC).
6. lccs is applied to SL-parts only (HY51V4170BSLJC, HY51V4170BSLTC and HY51V4170BSLRC).
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NYUNDAI HY51V4170B Series

AC CHARACTERISTICS

{Ta= 0°C to 70°C, Vcc= 3.3V 10%, Vss= 0V, unless otherwise noted.) NOTE : 1,2, 3, 13

HY51V4170BJC/TC/RC/LJC/LTC/LRC/
SLJC/SLTC/SLRC
# | SYMBOL PARAMETER 60 70 -80 UNIT | NOTE
MIN. [MAX. | MIN. [MAX. [ MIN. [MAX.
1] tRC Random Read or Write Cycle Time 110 -1 130 -| 150 -| ns
2 | tRWC Read-Modify-Write Cycle Time 155 - | 170 - | 200 -| ns
3| trC Fast Page Mode Cycle Time 40 -1 40 -| 50 -| ns
4 [ tprwC | Fast Page Mode Read-Modify-Write 80 -| 80 - | 100 -| ns
Cycle Time
5| trac Access Time from RAS -| 60 -| 70 -| 80| ns [49,10
6 | tcAaC Access Time from CAS -1 15 -| 20 -| 20| ns | 49
7| taa Access Time from Column Address -| 30 -| 35 -| 40| ns | 4,10
8| tcPA Access Time from Column Precharge -1 35 -| 35 -| 45| ns 4
9| tez CAS to Output Low Impedance 0 - 0 - 0 -1 ns 4
10 | tOFF Qutput Buffer Turn-off Delay 0 15 0| 15 0| 16| ns 5
11 ] tT Transition Time (Rise and Fall) 3| 50 3| 50 3| 50| ns 3
12 | tRP RAS Precharge Time 40 -| 50 -1 80 -| ns
13 | tRAS RAS Pulse Width 60 | 10K | 70 | 10K | 80| 10K | ns
14 | trasP | RAS Pulse Width (Fast Page Mode) 60 {100K | 70 [100K [ 80 [100K | ns
15 | tRSH RAS Hold Time 15 -1 20 -1 20 -| ns
16 | tCsH CAS Hold Time 60 - 70 -| 80 -| ns
17 | tcas CAS Pulse Width 15 | 10K | 20| 10K| 20| 10K | ns
18 | tRCD RAS to CAS Delay 15| 45| 20| 50| 20| 60| ns 9
19 | tRAD RAS to Column Address Delay Time 15| 30| 15| 35| 15| 40| ns 10
20 | tcrP CAS to RAS Precharge Time 5 - 5 - 5 ns
21 | tcpP CAS Precharge Time 10 -| 10 -1 10 -| ns
22 | tASR Row Address Set-up Time 0 - 0 - 0 -| ns
23 | tRaH Row Address Hold Time 10 - 10 - 10 -| ns
24 | tasc Column Address Set-up Time 0 - 0 - 0 -| ns
25 | tCAH Column Address Hold Time 15 -1 15 -| 15 -{ns
26 | tAR Column Address Hold Time from RAS 50 -| 55 -| 60 -| ns
27 | tRAL Column Address to RAS Lead Time 30 -| 35 -1 40 -| ns
28 | tRCS Read Command Set-up Time 0 - 0 - 0 -| ns 17
29 | tRCH Read Command Hold Time 0 - 0 - 0 -| ns | 6,14
Referenced to TAS
30| tRRH Read Command Hold Time 0 - 0 - 4] -| 'ns | 614
Referenced to RAS
31 | twcH Write Command Hold Time 15 -1 15 -| 15 -| ns 16
32 | twCR Write Command Hold Time from RAS 50 -1 55 -| 60 -| ns 16
33 | twp Write Command Puise Width 10 -1 10 -1 10 -{ ns | 15,16
34 | tRWL Write Command to RAS Lead Time 20 -| 20 -1 20 -| ns 15
35| towL Write Command to CAS Lead Time 20 -1 20 -1 20 -| ns | 15,18
36 | tos Data-In Set-up Time 0 - 0 - 0 -]l ns | 7,14
37 | toH Data-In Hold Time 15 -1 15 -| 15 -i ns | 7,15
38 | tDHR Data-In Hold Time Referenced to RAS 50 -1 55 -| 60 -| ns
39 | tREF Refresh Period (1024 cycles) - 16 - 16 - 16 | ms 12
L-part -| 128 -1 128 -1 128 11
40 | twes Write Command Set-up Time 0 - 0 - 0 -| ns | 815
246 1AC22-00-MAY26
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*“XYUNDAI HY51 V4170B Series

AC CHARACTERISTICS

continued)
HY51V4170BJC/TC/RC/LIC/LTC/LRC/
SLJC/SLTC/SLRC

# | sYmBoL PARAMETER W“:ﬁﬁx I — mm. - UNIT | NOTE
41| tcwp CAS to WE Delay Time 45 - 50 -] 50 -{ ns | 814
42| trwD | RAS to WE Delay Time 85 -{ 95 -] 105 -1 ns | 814
43| tAawp Column Address to WE Delay Time 55 -| 60 -| 65 -{ ns | 8,14
44| tcsm CAS Set-up Time (CBR Cycle) 5 - 5 - 5 -| ns

45| tCHR CAS Hold Time (CBR Cycle) 10 -] 10 - 10 -] ns

46| tRPC RAS to CAS Precharge Time 5 - 5 - 5| ns

47| tCcPT CAS Precharge Time (CBR Counter Test) | 30 -| 35 - 40 -1 ns

48| tROH RAS Hold Time Reference to OE 0 - 0 - 0 -| ns

49| toEA OE Access Time -l 15 -1 20 -{ 20| ns

50| toED OE to Data Delay 15 -] 20 -1 20 -| ns

51, toez Output Buffer Turn Off Delay Time 0| 15 0| 20 0 20| ns 5

from OE

52| toEH OE Command Hold Time 15 - 20 -1 20 -| ns 15
53| tcpwp | WE Delay Time from CAS Precharge 55 -| 65 - 75 -| ns 8
54| trHcP | RAS Hold Time from CAS Precharge 40 -1 40 -1 50 -| ns

55| trass | RAS Pulse Width (Self Refresh) 100 -1 100 -] 100 -| us

56| tRPs RAS Precharge Time (Self Refresh) 110 -1 130 -1 150 - ns

57| tCHs CAS Hold Time from RAS (Self Refresh) | -50 -| -50 -] -50 -| ns
1AC22-00-MAY94 a7
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*NYUNDAI HY51V4170B Series

NOTE:

1. 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 CAS-before-FAS initialization cycles
instead of 8 RAS-only refresh cycles are required.

2. If RAS= Vss during power-up, the HY51V4170B could begin an active cycle. This condition results in higher
current than necessary current which is demanded from the power supply during power-up. It is recom-
mended that FAS and CAS track with Ve during power-up or be held at a valid ViH in order to minimize
the power-up current.

. 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.

Measured at VoH= 2.0V and VoL= 0.8V 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 CAS leading edge in early write cycles and to [WE or UWE leading

edge in Read-Modify-Write cycles.

. tWCS, tRWD, tCWD, tAWD and tCPWD are not restrictive operating parameters. They are included in the data
sheet as electrical characteristics only. If twcs> twes(min.), the cycle is an early write cycle and data out
pin will remain open circuit (high impedance) through the entire cycle. If tRwD trRWD(min.),
tcwo tewp(min.), tawn tawo(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.

9. Operation within the tRco{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 trco(max.) limit, then access time is controlled by
tCAC.

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

11.tREAmax.)=_128ms is applied to L-parts (HY51 V4170BLJC, HY51V4170BLTC, HY51V4170BLRC,
HY51V4170BSLJC, HY51V4170BSLTC and HY51V4170BSLRC).

12.A burst of 1024 CAS-before-FAS refresh cycles must be executed within 16ms (128ms for L-part) after exit-
ing self refresh. i S :

13.When both TWE 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 earlier falling edge of TWE or UWE.

_ 15.These parameters are determined by the later falling edge of TWE or UWE.

16. These parameters are determined by the earlier rising edge of CWE or UWE.

17.These parameters are determined by the later rising edge of LWE or UWE.

18.tcwL must be satisfied by both LWE and UWE for 16-bits access cycles.

©® NO Or ©

CAPACITANCE
(Ta= 25°C, Vo= 3.3V 10%, Vss= OV, = 1MHz, unless otherwise noted.)
SYMBOL | PARAMETER TYP. MAX. UNIT
CIN1 Input Capacitance (A0-A9) - 5 pF
CIN2 Input Capacitance (RAS, CAS, TWE, UWE, OF) - 7 pF
Coa Data Input/Output Capacitance (DQQ-DQ15) - 7 pF
A48 1AC22-00-MAY26
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“XYUNDAI HY51V4170B Series

TIMING DIAGRAM
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NYUNDAI HY51V4170B Series

WRITE CYCLE (OE CONTROLLED WRITE)
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HY51V4170B Series

FAST PAGE MODE READ CYCLE

—— 1RASP(1Y) 1
VK 3
viL-
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=/ % \: Jl \ / 11/
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FAST PAGE MODE EARLY WRITE CYCLE
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“XYUNDAI HY51V4170B_Serles

FAST PAGE MODE READ-MODIFY-WRITE CYCLE

1RASP(14) RP(1
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RAS-ONLY REFRESH CYCLE
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“XYUNDAI __HY51V4170B Series

CAS-BEFORE-RAS REFRESH CYCLE

- o AL
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NOTE : AD-9and OE = "H"or"L"

HIDDEN REFRESH CYCLE (READ)
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JAYUNDAI HY51V4170B Series

HIDDEN REFRESH CYCLE (WRITE)

1RC{1) 1RC(1)

(RAS(13) 1RP{12) 1RAS(13) tRP(12)
vH-
BE \ / \ N_

K:RPF)_ tRCD{18) RSH(15) tCHR(45) ICAP{20}
VIH-
vu.—__j Z
tAR(26) d
tRAD(19)
1l (24) {CAH(25)

S 1, R U

1AWL(3:

WCS(40) WOH(31
tWP(33

.__I_I_.‘
T WL W/////////////////////////////////////////

WCR(32

IR/

DHR(38)
tDS(36) 1DH(37)

), SR Y,

CAS-BEFORE-RAS SELF REFRESH CYCLE
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HY51V4170B Series

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE
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HY51V4170B Series

PACKAGE INFORMATION

400 mil 40 pin Small Outline J-form Package JO)

NMOOOAAONNOOO0OnOnNOO0On ="
UNIT : INGH{mm)
|—Uuuuuuuuuuuuuuuuuuuu
0. 11.2776)
1.020(26.137)
— 1 021(5.939) 0.4300(11.0744)
| oasoqto.2870)
o] }a0.0020(0.8126) 0.3950{10.0330) 9y
0.0260{0.6804 3 X
J 0.1380(3.5050)

\ %F

—l L— 0.050(1.27)88C

\ :
.H,OML 0.3800( 04001 4
'3.0160(0.4064) 0.3680(.3472) 0.0300(0.7620)

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

BEAARARARAR HAAAAHAA — 3
UNIT : INCH{mm)
O
IHHHHHHHHHH HHEBHEEEHHE
0.720(18.51 . Lo470011.988)
lﬁ 0.721(18313) 0482(11.738)
G508(10088

o 0.2
0.0047(0.120) r__.—.——ﬁ

—-I l——uwswwopsc -“—3341—;(3—;3—3—
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HY51V4170B Series

ORDERING INFORMATION

PART NUMBER SPEED POWER PACKAGE
HY51V4170BJC | 60/70/80 SOJ

HY51V4170BLIC | 60/70/80 | Lpart SOJ

HY51V4170BSLIC | 60/70/80 | SL-part| SOJ

HY51V4170BTC | 60/70/80 TSORII
HY51V4170BLTC | 60/70/80 | Lpart | TSOPI
HY51V4170BSLTC | 60/70/80 | SL-part | TSOP-I
HY51V4170BRC | 60/70/80 TSOP-I(R)
HY51V4170BLRC | 60/70/80 | L-part | TSOPII(R)
HY51V4170BSLRC| 60/70/80 | SL-part | TSOPI(R)
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