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M191200A-MAY91
T-46-23-15
DESCRIPTION FEATURES - : :
. * Low power dissipation :
w power and new
generation dynatnic RAM organized. 4104 - Operating Curren, 100ns : 80mA(max.)
304 words by 1 bit. The HY514100 utilizes -TTL Standby Current  : 2mA(max.)
HYUNDAI's CMOS process technology as - CMOS Standby Current : lmA(max.)
well as advanced circuit technology to provide * @-Modify-Write C_apability —
wide operating margins and very low power to * RAS-only, Hidden, CAS-Before-RAS - -
the user. Refresh Capability
The package size provides high system bit * Common 1/O capability
densities and is compatible with widely avail - * Fast Page mode and Test mode capability
able automated testing and insertion equipment. * 1024 refresh cycles/16 ms .
All inputs and outputs are TTL compatible. * High reliability 300 mil 20/26 pin SOJ and
Input and output capacitances are significantly 20/26 pin TSOP
lowered to allow increased system perform- * Fast access time and cycle time (ns) ‘ -
ance. i . n
HYS514100-80 | HY514100-10 -
Max RA ,
Ti::e. t:cAccess 80 100
Max CAS Access 25 25
Time, tcac
Min Fast Page Mode o ©
BLOCK DIAGRAM Cycle Time, tpc e
Min Cycle Time, tre 150 180

ﬂ

! PIN CONNECTIONS
| COLUMN
CLOCK
! GENERATOR D1 o) 2%
i W2 25
— AASQ 3 24 N CAS
N4 23
COLUMN
[-{#reDECODER N Aods 22
RiH
ago—~| _ COLUMN
ayoe| T DECODER
Ay o] = REFRESH < 1
A3 0| @ | [contROuER
A4 o| ¥ r NSE AP Ao 18
:é o~| 5 — O oA Agio 7
o~ REFRESH Aad11
a7 0| 4 COUNTER 20 16
A8 o~ & 100 [ R [ Aagz 15
"3 0~ S Sk = Voogi3 14
A0 o0 oW ] .
|~ PREDECOOER HIT ROW
n 10 A oecooer rﬁ%(am SOJ TsOP
'l: = . :
T = PIN NAMES | S
SUBSTRATE N
BIAS [+0 Yoo RAS -
o TR 0 vgs RAS | ROW ADDRESS STROBE )
R ALLEL CAS | COLUMN ADDRESS STROBE
TEST WE | WRITE ENABLE

AgAyo | ADDRESS INPUT
Dy | DATA INPUT
Dour | DATA OUTPUT
Vpp | POWER(+5V)
Vss GROUND
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ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER _ RATING . UNIT -
Ta Ambient Temperature 0to 70 - e°C
Tste Storage Temperature —55 10150 S eC
Vine Vour Voltage on Any Pin Relative to Vsg —-101t0 7.0 v

Vbo Voltage on Vpp Relative to Vsg -10to 7.0 V r,
Tos Short Circuit Output Current 50 mA

Pt Power Dissipation 0.6 ‘W

\OTE : Operation at or above Absolute Maximum Ratings can adversely affect device reliability.

RECOMMENDED OPERATING CONDITIONS
(TA=0°C to 70°C)

SYMBOL . | PARAMETER MIN. TYP. MAX. | UNIT:
Vpp i Supply Voltage 4.5 50 55 v
Vin Input Hight Voltage 24 - Vop+1 vy
Vio Input Low Voltage -10 - 0.8 \'%

NOTE. : All voltages are reference to Vss.

DC CHARACT ERISTICS
(T2=0°C to 70°C, Vopo=5V+ 10%, Vss=0V, unless otherwise noted)

. HYM514100 e
SYMBOL PARAMETER TEST CONDITIONS STEED UNIT | NOTE
MlN. MAX: . . I
. . +| OV £Vin 6.5V, All other,
[RITR! Input Leakage Current(any input pin) pin not under test= Vss 10 pA
Mo | Output Leakage Current for Douyr is disable, : 10 A
L0} | High Impedance State OV £ Vour €55V
. RAS, CAS, Address —80 90 .
Ipot Vpp Supply Current, Operating cycling, tre=trc(min.) —T0 80 mA 1, 2
looz | Voo Supply Cument, TTL Standby | RAS=CAS=Viy 2 mA
I Vpp Supply Current, RAS cycling, C—AS=V1H, —80 90 mA 2
o3 RAS-only Refresh tre =trc(min.) -10 80 i
I Vpo Supply Current, R—E=V"_. Address -80 50 mA L3
Do+ Fast page mode cycling, tpc =tpc(min.) -10 40 *
Vop Supply Current, —_—
= =Vpp—0.
Ipps CMOS Slandby RAS=CAS DD o2V 1 mA ,
Voo Supply Current, RAS, CAS cycling —80 90
Ioos e e _ . mA 2
CAS-Before-RAS Refresh tre=trc (min.) -10 80 i
Voo Output Low Voltage loL=4.2mA 04 Vv
VoH Output High Voltage Iop=—5mA 24 \%
NOTES

1. Ipp1 and Ippa depend on output loading, specified values are obtained with the output open.
2. Ipp1. D3 1ope and Ippes depend on cycle rate.
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HY514100 4,194,304 X 1-Bit CMOS DRAM
“ .
T-46-23-15 -

AC CHARACTERISTICS
(T+=0°C to 70°C, Vopo=5V+ 10%, Vss=0V, unless otherwise noted.) NOTES : 1, 2, 3

HY514100:- .
# | SYMBOL PARAMETER . 80
MIN. | MAX. | MIN, >
1 tRC Random Read or Write Cycle Time 150 - 180 Il ns i
2 trwe Read-Modify-Write Cycle Time 180 - 210-| — ns
3 tpc Fast Page Mode Cycle Time 55 - 60 - ns
4 tPRWC Fast Page Mode Read-Modify-Write Cycle Time 85 - 90 - ns .
5 tRAC Access Time from RAS - 80 - 100 |- ns 4,9
6 lcaC Access Time from CAS - 25 - 25 ns :4.9,
7 7V Access Time from Column Address = 40 - 45 ns 4,9
8 lcpa Access Time from CAS Precharge - 50 - 55 ns 4
9] tez CAS to Output in Low-Z 0 - 0 - ns 4
10| torr Output Buffer Turn-off Delay 0 20 0 20 ns | 5
1| u Transition Time (Rise and Fall) 3 ]s0] 3] s0 ns -3
12 trp RAS Precharge Time 60 — 70 - ns ’
13 tRAS RAS Pulse Width 80 10K | 100 | 10K ns
14| trasp RAS Pulse Width(Fast Page Mode) 80 J200K | 100 [200K| ns
15| trsu RAS Hold Time 25 | - | 25| - ns
16| tcsu CAS Hold Time 80 - jwo} - ns
17| 1cas CAS Pulse Width 25 [10K | 25 [ 10K | ns
18| wep RAS to CAS Delay Time 20 [ 55 [ 25 | 75 ns 9
19 tRAD RAS to Column Address Delay Time 15 40 20 55 ns 10
20 tcrp CAS 1o RAS Precharge Time s - 10 - ns
21 iep CAS Precharge Time 10 - 10 - ns
22 tASR Row Address Set-up Time 0 - 0 - ns
23 tRAH Row Address Hold Time 10 - i5 - ns
24 tasc Column Address Set-up Time 0 - 0 - ns
25 lcaH Column Address Hold Time t5 - 20 - ns
26 tAR Column Address Hold Time referenced to RAS 60 - 80 - ns
27| trac Column Address to RAS Lead Time 40 — 45 - ns
28 tRCS Read Command Set-up Time 0 - 0 - ns
29 RCH Read Command Hold Time 0 - 0 -~ ns
30| trru Read Command Hold Time referenced to RAS 0 - 0 - ns
3 tweH Write Command Hold Time 15 - 20 - ns
32 tWCR Write Command Hold Time referenced to RAS 60 - 80 - ns
33 twp Write Command Pulse Width 15 - 20 - ns
4| trwe Write Command to RAS Lead Time 25 - 25 - ns
350 tewe Write Command to CAS Lead Time 25 - 25 - iis
36 tbs Data Set-up Time 0 - 0 - ns
37| tou Data Hold Time 15 | — 1 20| - ns
38 IDHR Data Hold Time referenced to RAS 60 - 80 - ns
39 IREF Refresh Period - 16 - 16 .ms
40 twes Write Command Set-up Time 0 - 0 - ns 8
41| tewp CAS to WE Delay Time 25 | - | 25| - ns |. 8§
2| wrwo RAS 10 WE Delay Time 80 | - |wo] - ns |. 8
43 tawd Column Address to WE Delay Time 40 ind 45 - ns 8
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HY514100 4,194,304 X 1-Bit CMOS DRAM T-46-23-15
HYSI4100 b o
# SYMBOL PARAMETER 80 10 UNIT" | NOTES
MIN, | MAX. | MIN. | MAX. | A
44| tcsr CAS Set-up Time (CAS Before RAS Cycle) 10 - 10 - ns
45| tcur CAS Hold Time (CAS Before RAS Cycle) 30 - 30 - ns
46 tRpC RAS to CAS Precharge Time 0 - 0 - ns
47| topr CAS Precharge Time(CAS Before RAS Counter Test Cycle) 40 - 50 - ns
48 twTs Write Command Set-up Time(Test Mode In) 10 - 10 - |
49 IWTH Write Command Hold Time(Test Mode In) 10 - 10 - ns 7
50| twrp WE to RAS Precharge Time(CAS Before RAS Cycle) 10 - 10 - | ns
S1|  twan WE to RAS Hold Time(CAS Before RAS Cycle) 0| - 10| —- s

AC CHARACTERISTICS IN TEST MODE note 11

HY514100

# | SYMBOL PARAMETER 30 10 | UNIT | NOTES
MIN. |[MAX. | MIN. [MAX, |- | -

52 tre Random Read or Write Cycle Time 155 - 185 - ]

53 trwe Read-Modify-Write Cycle Time 185 - 215 - ns

54 tpe Fast Page Mode Cycle Time 60 - 65 - | ns

551 tprwc Fast Page Mode Read-Modify-Write Cycle Time 90 - 95 - | ns B

56| tRac Access Time from RAS - 85 - 105 ns -| 4,9

57 lcAC Access Time from CAS - 30 - 30 ns 4,9 )

58 taa Access Time from Column Address - 45 - 50 : ns - 4,9 '

59 LCpa Access Time from CAS Precharge - 55 - 60 ns 774, i

60 | tras RAS Pulse Width 85 | 10K | 105 | 10K | ns .

61| trasp RAS Pulse Width (Fast Page Mode) 85 | 200k | 105 [200K| ns

62] tasu RAS Hold Time 0| - | 30] -1 us

63| tcsu CAS Hold Time 8 | — | 105} = ns

64| tcas CAS Pulse Width 30 [ 10K | 30 |10K| ns

65 traL Column Address to RAS Lead Time 45 - 50 | ~ ns

66| tcwp CAS to WE Delay Time 0| - |30 | -] ns | 8

67 two RAS to WE Delay Time 85 | — |1w0s]| — | ns 8

68 tawD Column Address to WE Delay Time 45 - 50 - |:-ns 8
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T-46-23-15

NOTES ©
1. An initial pause of 200us is required after power-up followed by & RAS cycles before proper device operation is achieved, In case of using infernal refresh counter, . -

a minimum of 8 CAS before RAS initialization cycles instead of 8 RAS cycles are required. -

AC measurements assume t7=5ns. -

Vin{min.} and Vy {max.) are reference levels for measuring timing of input signals. Also, transition times are measured between Viyy and Vig.

Measured with a load equivalent to 2 TTL loads and t00pF.

toFF{max.} defines the time at which the output achieves the open circait

Either Igcy or tggy must be satisfied for a read cycle.

These parameters are referenced to CAS leading edge in early write cycles and to WE leading edge in read-modify-write cycles.

WS+ RWD - 'CWD and tawp are not restrictive operating p: They are included in the data sheet as electrical characteristic only, If Wwes 2twes

min.; the cycle is an early write cycle and data out pin will remain open circuit (high impedance) through the entire cycle : If iRwD 2w (min.), tcwp > C

tcwp(min.} and tawp 2tawp(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. :

9. Operation within the ircp(max.) limit insures that tpsc(max.) can be met. tgcp(max.) is specified as a reference point only : If tycp is greater than the specified

trepimax.} limil, then access time is controlled by tcac. -

10. Operation within the tg sp{max.)} limit insures that tg ac(max.) can be met. ipsp(max.) is specified as a reference point only : If iR D is greater than the specified i
(RAD(max.) limit, then access time is controited by tya. -

1. These specifications are applied (o the test mode. X

and are not ref i to output voltage levels.

E

CAPACITANCE
(TA=0T to 70T, V=5V +10%, f=1MHz)

SYMBOL PARAMETER MIN, MAX.. |- UNIT
Cini Input Capacitance (Ag~A,q, Dyn) - 5 pF ) .
i Cin2 Input Capacitance (RAS, CAS, WE) - 7 - pF.
Cour i Output Capacitance (Doyt) - 7 pF

4-89




HYUNDAI ELECTRONICS 39 D WM 4L?5088 000032y 9 N HYNK
HY514100 4,194,304 1-Bit CMOS DRAM T-46-23-15

TIMING DIAGRAMS
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READ-MODIFY-WRITE CYCLE

moa T N s —A‘:—_—:‘\_
R & =

 — Do //////;//////////////////// o
O /) ) 77 g
w o I e N
o\ [T o s XTI
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FAST PAGE MODE READ CYCLE

etaﬂiz)i—i
RAS Vn i trasPiS) » '
VL —
teswe teca >
terPi2o teasun tcrizy tepian| <—tRSH(5)—>
-.] = trcona -+ - —
Vi — ‘k‘AS(_m_’ - tcasyn »
CAS i / N :
Vo I Y
- tapize) taauen >
tasrizzy | | tRarizm tasciza tearzs) tscan | tcamag tascies) | lcanizs
> | qd—n| —»] || o - L L || —> -
A Vi — ROW COL COL CoL
Ak ADD ADD ADD \__ADD
tacHen
<— lAADi1g)— ————
tacsen tacses trewezs || | tRCSED
- » || _— <->J|»4—
— Vi — T
LI/ cen | || -
—— - -—p R
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Voo — DATA DATA e DATA K. L
tewzin torrne  ltewzg torruo toze tosFou 5

FAST PAGE MODE EARLY WRITE CYCLE

|4— L e
—_ Vi — -

t
w - RASPT I

l e ——tastisy——in
tepizy teeian

tcrren

—»| |- [ .

— Ve — X a—leasin—»
CAS Vo — J \) L
tasciza tasciayy

tary - - - tRALEZn ——

taserear [ [ tramzn  lasces teamas tcamzs) tcantas)
> - > Bt > < o am—
Ag-A Vi — COL r CoL COL COL
e Vo — ADD ADD ADD 0D

———— tRCDy 1) =2 | 4—tCasyin — P

a—tRACtI9—

tweroa »| twoseo twcray | twesueo twerian
twesiso tecrian > || |
- -]
twraa) —» - twprag—»
— Vi twean—»
WE
Vo — [ - | l

tosis toran tosiss) toran tos (e torman
P » | |- > |l |ty
Vs —— 7 7 " VALD VALID ; ¢ 4
Ow v 7 | VALID DATA IN DATA IN DATA IN v
L8
| towmese) -
Dour Vou — HIGH-Z
Vo —
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FAST PAGE MODE READ-MODIFY-WRITE

a—tAp( —m
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RS N
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L
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7 o B X777
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L ]
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“—tmorn—e || | e— —_— -— I<—-
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WE VH—/::::::::::; I?" -l
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ow o ORI R L B K100
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tam
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A, — DATA oAiA_ DATA
o torr torF torr
- - -

RAS-ONLY REFRESH CYCLE

tren) g
——[RP{12) -
I _ eee——cc—
RAS Vi tRasiy —y
Vy, — .
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teRpi201 g )
—_— VH -
CAS /
Vo —
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doto TN U,
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NOTE : WE and Ayg="H" or "L"
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CAS-BEFORE-RAS REFRESH CYCLE

tace - >
et — | -
tRasiis) > )
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W NLLLL T

HIDDEN REFRESH CYCLE (READ)

o N N e
'Epfﬂ ROt | 7 '
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HIDDEN REFRESH CYCLE (WRITE)
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CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE
N lﬁm;a
trasaa »| |
RAS Vl_ _ y —_ — - -

a—lcrtun—p
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TEST MODE IN CYCLE _ ' '
troisz) - V - ’
a— ez ——e
Vi — - trase »| .
RAS Ve — a—APCist1 : j —

= S L*’ DR /////////////////////////////

MAEENNNN Wf *_"”““‘_’JI//////////////////////////A
Dour :llc: : ? GH-Z

NOTE : Dy and Ag-Ajg i “H™ or "L7 ) n
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TEST MODE

The HY514100 is a DRAM organized 4,194,
304 words by 1 bit and it is internally organized
524,288 words by 8 bits. In Test Mode, data are
written into 8 sectors in parallel and read the
same way. Awr. Ajoc and Aoc are not used. If
all bits are equal after reading, the data output
indicates 1. If any of the bits differed, the data
out pin indicates 0. The following figure shows
the block diagram of HY514100.

In Test Mode, the 4M X1 DRAM can be tes-
ted as if it were a 512K X8 DRAM.

WE, CAS-Before-RAS Cycle(Test Mode In)
puts the device into Test Mode. And CAS-Be-
fore-RAS Refresh Cycle or RAS-Only Refresh
Cycle puts it back into Normal Mode; The Test'
Mode function reduces test time to one-eighth
of normal mode. ’

FIG. 1 BLOCK DIAGRAM IN TEST MODE
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—————39 7
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A o AL Ax [
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— T
Aw A Ao b ;
O 12K block - 1
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o-¢ , D -
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0. ¢ 512K block [
5
Ao A Ax F
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F
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9 0
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