K4E171611D, K4E151611D
K4E171612D, K4E151612D CMOS DRAM

1M x 16Bit CMOS Dynamic RAM with Extended Data Out

DESCRIPTION

This is a family of 1,048,576 x 16 bit Extended Data Out CMOS DRAMSs. Extended Data Out Mode offers high speed random access of
memory cells within the same row, so called Hyper Page Mode. Power supply voltage (+5.0V or +3.3V), refresh cycle (1K Ref. or 4K
Ref.), access time (-45, -50 or -60), power consumption(Normal or Low power) and package type(SOJ or TSOP-II) are optional features
of this family. All of this family have CAS -before-RAS refresh, m-only refresh and Hidden refresh capabilities. Furthermore, Self-
refresh operation is available in L-version. This 1Mx16 EDO Mode DRAM family is fabricated using Samsung¢s advanced CMOS pro-
cess to realize high band-width, low power consumption and high reliability. It may be used as graphic memory unit for microcomputer,
personal computer and portable machines.

FEATURES « Extended Data Out Mode operation
+ Part Identification (Fast Page Mode with Extended Data Out)
- KAE171611D-J(T) (5V, 4K Ref.) - 2 CAS Byte/Word Read/Write operation
- K4E151611D-J(T) (5V, 1K Ref.) . %—before—RAS refresh capability
- K4E171612D-J(T) (3.3V, 4K Ref.) * RAS-only and Hidden refresh capability
- K4E151612D-J(T) (3.3V, 1K Ref)) « Self-refresh capability (L-ver only)
e TTL(5V)/LVTTL(3.3V) compatible inputs and outputs
* Active Power Dissipation Unit : mW « Early Write or output enable controlled write
Speed 3.3V 5v » JEDEC Standard pinout
4K 1K 4K 1K ¢ Available in plastic SOJ 400mil and TSOP(Il) packages
45 360 540 550 825 + Single +5V+10% power supply (5V product)
.50 324 504 495 770 ¢ Single +3.3V +0.3V power supply (3.3V product)
-60 288 468 440 715

Part Refresh | Refresh period
Vcc RAS —
NO. cycle Nor- L-ver UCAS—|  Control Vee
K4E171611D 5V 4K 64ms W o— T
K4E171612D | 3.3V 128ms L é_;)geiL
K4E151611D | 5V 1K 16ms Refresh Timer Row Decoder Buffer ool
K4E151612D | 3.3V ] o Lower DQ7
! 2| r{ommeu [
Memory Array 9 Buffer
+ Performance Range 1.048,576x16 | £ Upper o
Cells ; Data in
Speed | trAc tcac trc thpc | Remark A0AlL § g Buffer DS)S
45 | 45ns | 13ns | 69ns | 16ns | 5V/3.3V o A Upper DQ15
50 | 50ns | 15ns | 84ns | 20ns | 5v/3.3Vv (AO - AQ)1 —-|C°" Address Buffer Column Decoder Caurer T
-60 60ns 17ns | 104ns | 25ns | 5V/3.3V

Note) *1: 1K Refresh

SAMSUNG ELECTRONICS CO., LTD. reserves the right to
change products and specifications without notice.
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K4E171611D, K4E151611D

K4E171612D, K4E151612D CMOS DRAM
PIN CONFIGURATION (Top Views)
 K4E17(5)1611(2)D-J « K4E17(5)1611(2)D-T
Vecc 1 O Vss Veccmr1 P 44FmVss
DQO 02 DQ15 DQO ] 2 431 DQ15
DQ1 O3 DQ14 DQ1 3 42 DQ14
DQ2 O 4 DQ13 DQ2 | 4 41 DQ13
DQ3 05 DQ12 DQ3 M5 40mDQ12
Vcc O 6 Vss Vecm 6 39FmVss
Doa O 7 DO11 DQ4 7 38[mDQ11
Q Q DQ5 | 8 371 DQ10
DQ5 H 8 DQ10 DQ6 ™ 9 36mDQY
DQ6 H49 DQ9 DQ7 10 35 DQ8
DQ7 E 10 DQ8 N.C 11 34[N.C
N.C N.C
N.C O LCAS N.CJ 12 33MN.C
= UCAS N.C 13 32[LCAS
RAS O OE W 14 31FmUCAS
. RAS @ 15 30mOE
ﬁégmg E ﬁg *A11(N.C) ] 16 29Fm A9
o O A7 *A10(N.C) ] 17 28T A8
A0 18 27Fm A7
A1 O A6 A1@] 19 260 A6
A2 0 A5 A2 1] 20 25T A5
A3 O Ad A3 @] 21 24Em A4
Vcec O Vss Vcc o 22 23FmVss

*A10 and A1l are N.C for K4E151611(2)D(5V/3.3V, 1K Ref. product)

J :400mil 42 SOJ

T : 400mil 50(44) TSOP II

Pin Name Pin Function
A0 - Al1 Address Inputs (4K Product)
AO - A9 Address Inputs (1K Product)
DQO - 15 Data In/Out
Vss Ground
RAS Row Address Strobe
UCAS Upper Column Address Strobe
LCAS Lower Column Address Strobe
w Read/Write Input
OE Data Output Enable
Vee Power(+5V)
Power(+3.3V)
N.C No Connection
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K4E171611D, K4E151611D

K4E171612D, KAE151612D CMOS DRAM
ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Rating Units
3.3v 5V
Voltage on any pin relative to Vss ViNVouT -0.5 to +4.6 -1.0 to +7.0 \
Voltage on Vcc supply relative to Vss Vcc -0.5 to +4.6 -1.0 to +7.0
Storage Temperature Tstg -55 to +150 -55 to +150 °C
Power Dissipation Pp 1 1 w
Short Circuit Output Current los Address 50 50 mA

* Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation should be restricted
to the conditions as detailed in the operational sections of this data sheet. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS (Vvoltage referenced to Vss, TA= 0 to 70°C)

3.3V 5V
Parameter Symbol Units
Min Typ Max Min Typ Max
Supply Voltage Vcc 3.0 3.3 3.6 4.5 5.0 55 \%
Ground Vss 0 0 0 0 0 0 \%
Input High Voltage ViH 2.0 - Vce+0.3*1 2.4 - Vee+1.0™1 \
Input Low Voltage Vi .0.3™2 - 0.8 -1.02 - 0.8 \%

*1 :Vcc+1.3V/15ns(3.3V), Vcc+2.0V/20ns(5V), Pulse width is measured at Vcc
*2 :-1.3V/15ns(3.3V), -2.0V/20ns(5V), Pulse width is measured at Vss

DC AND OPERATING CHARACTERISTICS (Recommended operating conditions unless otherwise noted.)

Max Parameter Symbol Min Max Units
Input Legkage _Current (Any input O£VINEVIN+0.3V, hw 5 5 UA
all other input pins not under test=0 Volt)

3.3V %u;f: E)tte f;kc?izzbclgc:eon\javOmEch) lowy S 5 uA
Output High Voltage Level(loH=-2mA) VoH 2.4 -

Output Low Voltage Level(loL=2mA) VoL - 0.4 \%
Input Legkage CFurrent (Any input O£VINEVIN+0.5V, ) 5 5 UA
all other input pins not under test=0 Volt)

5V ?Du;f: Enlf ikc?iizggéfeo%ﬁwmﬁwc) lowy S 5 uA
Output High Voltage Level(loH=-5mA) VoH 2.4 -
Output Low Voltage Level(loL=4.2mA) VoL - 0.4 \Y,
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K4E171611D, K4E151611D

K4E171612D, K4E151612D CMOS DRAM
DC AND OPERATING CHARACTERISTICS (Continued)
Max .
Symbol Power Speed Units
K4E171612D K4E151612D K4E171611D K4E151611D
-45 100 150 100 150 mA
Icc1 Don¢ care 50 90 140 90 140 mA
60 80 130 80 130 mA
Icc2 Normal Don care L L 2 2 mA
L 1 1 1 1 mA
-45 100 150 100 150 mA
Iccs Dond& care 50 90 140 90 140 mA
60 80 130 80 130 mA
-45 110 110 110 110 mA
Icca Dont care 50 100 100 100 100 mA
60 90 90 90 90 mA
lccs Normal Dont care 0.5 0.5 1 1 mA
L 200 200 200 200 UA
-45 100 150 110 150 mA
Icce Don care 50 90 140 90 140 mA
60 80 130 80 130 mA
Icc7 L Don¢ care 300 200 350 250 UA
Iccs L Don care 150 150 200 200 UA

Icc1* : Operating Current (RAS and UCAS, LCAS, Address cycling @Rkc=min.)

lcc2 : Standby Current (RAS=UCAS=LCAS=W=Vix)

Icc3* : RAS-only Refresh Current (UCAS=LCAS=ViH, RAS, Address cycling @trc=min.)

Icca* : Hyper Page Mode Current (RAS=V L, UCAS or LCAS, Address cycling @tHpc=min.)

lccs : Standby Current (RAS=UCAS=LCAS=W=Vcc-0.2V)

Icce* : CAS-Before-RAS Refresh Current RAS, UCAS or LCAS cycling @ rc=min.)

Icc7 : Battery back-up current, Average power supply current, Battery back-up mode
Input high voltage(ViH)=Vcc-0.2V, Input low voltage(ViL)=0.2V, UCAS, LCAS=0.2V,
DQ=Don¢ care, TrRc=31.25us(4K/L-ver), 125us(1K/L-ver)

TRAs=TRAsMIN~300ns

Iccs : Self Refresh Current
RAS=UCAS=LCAS=ViL, W=OE=A0 ~ A11=Vcc-0.2V or 0.2V,

DQO ~ DQ15=Vce-0.2V, 0.2V or Open

*Note : |cci, Iccs, Icca and Icce are dependent on output loading and cycle rates. Specified values are obtained with the output open.
Icc is specified as an average current. In Icc1, Icc3and Iccs, address can be changed maximum once while RAS=VL. In Icca,
address can be changed maximum once within one Hyper page mode cycle time, Hrc.
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K4E171611D, K4E151611D

K4E171612D, KAE151612D CMOS DRAM
CAPACITANCE (Ta=25°C, Vcc=5V or 3.3V, f=1MHz)
Parameter Symbol Min Max Units
Input capacitance [AO ~ Al1] Cint - 5 pF
Input capacitance [RAS, UCAS, LCAS, W, OE] CiNz - 7 pF
Output capacitance [DQO - DQ15] CbQ - 7 pF
AC CHARACTERISTICS (0°C£TAE70°C, See note 1,2)
Test condition (5V device) : Vcc=5.0V+10%, Vih/Vil=2.4/0.8V, Voh/Vol=2.0/0.8V
Test condition (3.3V device) : Vcc=3.3V£0.3V, Vih/Vil=2.2/0.7V, Voh/Vol=2.0/0.8V
Parameter Symbol 45 0 60 Units | Notes
Min Max Min Max Min Max
Random read or write cycle time trc 79 84 104 ns
Read-modify-write cycle time trRwc 105 115 140 ns
Access time from RAS trAC 45 50 60 ns | 34,110
Access time from CAS tcac 14 15 17 ns 3,45
Access time from column address taa 23/*20 25 30 ns 3,10
CAS to output in Low-Z teLz 3 3 3 ns 3
Output buffer turn-off delay from CAS tcez 3 13 3 13 3 15 ns 6,19
OE to output in Low-Z toLz 3 3 3 ns 3
Transition time (rise and fall) tr 2 50 2 50 2 50 ns 2
RAS precharge time trP 30 30 40 ns
RAS pulse width trAS 45 10K 50 10K 60 10K ns
RAS hold time trsH 13 13 17 ns
CAS hold time tcsh 36 40 50 ns
CAS pulse width tcas 71*6.5 10K 8 10K 10 10K ns 18
RAS to CAS delay time trco 19 31 20 35 20 43 ns 4
RAS to column address delay time trAD 14 22 15 25 15 30 ns 10
CAS to RAS precharge time tcrp 5 5 5 ns
Row address set-up time tasr 0 0 0 ns
Row address hold time tRAH 9 10 10 ns
Column address set-up time tasc 0 0 0 ns 11
Column address hold time tcaH 7 8 10 ns 1
Column address to RAS lead time tRAL 23 25 30 ns
Read command set-up time trcs 0 0 0 ns
Read command hold time referenced to CAS | trch 0 0 0 ns 8
Read command hold time referenced to RAS | trrH 0 0 0 ns 8
Write command hold time twcH 8 10 10 ns
Write command pulse width twp 8 10 10 ns
Write command to RAS lead time tRwL 10 13 15 ns
Write command to CAS lead time tewL 7 8 10 ns 14

* K4E151611D-TC(L)45 (5V, 1K Refresh) only
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K4E171611D, K4E151611D

K4E171612D, KAE151612D CMOS DRAM
AC CHARACTERISTICS (Continued)
Parameter Symbol 45 -0 -60 Units | Notes
Min Max Min Max Min Max

Data set-up time tos 0 0 0 ns 9,17
Data hold time toH 7 8 10 ns 9,17
Refresh period (1K, Normal) tREF 16 16 16 ms
Refresh period (4K, Normal) tREF 64 64 64 ms
Refresh period (L-ver) tREF 128 128 128 ms
Write command set-up time twcs 0 0 0 ns 7
CAS toW delay time tcwp 28 32 36 ns 7,13
RAS toW delay time tRWD 59 67 79 ns
Column address W delay time tawp 37 42 49 ns
CAS precharge to w delay time tcPwD 39 a7 54 ns 7
CAS set-up time (CAS -before-RAS refresh) tcsr 5 5 5 ns 15
CAS hold time (m -before-RAS refresh) tcHR 10 10 10 ns 16
RAS to CAS precharge time tRPC 5 5 5 ns
Access time from CAS precharge tcpa 25 28 35 ns 3
Hyper Page mode cycle time tHPC 18 20 25 ns 18
Hyper Page read-modify-write cycle time tHPRWC 39 47 56 ns 18
CAS precharge time (Hyper Page cycle) tcp 7/1*6.5 8 10 ns 12
RAS pulse width (Hyper Page cycle) tRASP 45 200K 50 200K 60 200K ns
RAS hold time from CAS precharge tRHCP 27 30 35 ns
OE access time toEA 13 13 15 ns 3
OE to data delay toep 10 13 15 ns
Output buffer turn off delay time from OE toez 3 13 3 13 3 15 ns 6
OE command hold time toeH 10 13 15 ns
Output data hold time tboH 4 5 5 ns
Output buffer turn off delay from RAS tREZ 3 13 3 13 3 15 ns 6,19
Output buffer turn off delay from W twez 3 13 3 13 3 15 ns 6
W to data delay twep 15 15 15 ns
OE to CAS hold time tocH 5 5 5 ns
CAS hold time to OE tcHo 5 5 5 ns
OE precharge time toep 5 5 5 ns
W pulse width (Hyper Page Cycle) twrE 5 5 5 ns
RAS pulse width (C-B-R self refresh) tRASS 100 100 100 us 20,21,22
RAS precharge time (E-B-E self refresh) trRPS 79 90 110 ns 20,21,22
CAS hold time (C-B-R self refresh) tcHs -50 -50 -50 ns 20,21,22

* K4E151611D-TC45 (5V, 1K Refresh) only
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K4E171611D, K4E151611D
K4E171612D, K4E151612D CMOS DRAM

NOTES

1.

An initial pause of 200us is required after power-up followed by any 8 RAS -only refresh or CAS-before-RAS refresh cycles

before proper device operation is achieved.

. Input voltage levels are Vih/Vil. Vin(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 2ns for all inputs.

3. Measured with a load equivalent to 2 TTL(5V)/1TTL(3.3V) loads and 100pF.

. Operation within thetrcp(max) limit insures that trac (max) can be met. trep (max) is specified as a reference point only.

IftrcD is greater than the specified trco(max) limit, then access time is controlled exclusively by tcac.

5. Assumes that trcp? trep (max).

6. This parameter defines the time at which the output achieves the open circuit condition and is not referenced to Voh or Vol.

10.

. twcs, trwp, tcwp, tawp and tcpwb are non restrictive operating parameters. They are included in the data sheet as electrical

characteristics only. Iftwcs® twcs(min), the cycle is an early write cycle and the data output will remain high impedance for the
duration of the cycle. If tcwp? tcwp(min), trRwp3 trRwb (min), tawp3 tawp(min) and tcpwbp3tcpwbp(min), then the cycle is a read-
modify-write cycle and the data output will contain the data read from the selected address. If neither of the above conditions

is satisfied, the condition of the data out is indeterminate.

. Either trcH or tRrRH must be satisfied for a read cycle.

. These parameters are referenced to CAS falling edge in early write cycles and to w falling edge in OE controlled write cycle

and read-modify-write cycles.
Operation within thetrap(max) limit insures that trac(max) can be met. trap(max) is specified as a reference point only.

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

K4E17(5)1611(2)D Truth Table

RAS LCAS UCAS w OE DQO - DQ7 DQ8-DQ15 STATE
H X X X X Hi-Z Hi-Z Standby
L H H X X Hi-Z Hi-Z Refresh
L L H H L DQ-OUT Hi-Z Byte Read
L H L H L Hi-Z DQ-OUT Byte Read
L L L H L DQ-OUT DQ-OUT Word Read
L L H L H DQ-IN - Byte Write
L H L L H - DQ-IN Byte Write
L L L L H DQ-IN DQ-IN Word Write
L L L H H Hi-Z Hi-Z -
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K4E171611D, K4E151611D
K4E171612D, K4E151612D CMOS DRAM

11.tasc, tcaH are referenced to the earlier CAS falling edge.

12.tcp is specified from the later CAS rising edge in the previous cycle to the earlier CAS falling edge in the next cycle.
13.tcwo is referenced to the later CAS falling edge at word read-modify-write cycle.

14.tcwi is specified from V_Vfalling edge to the earlier CAS rising edge.

15.tcsR is referenced to the earlier CAS falling edge before RAS transition low.

16.tcHR is referenced to the later CAS rising edge after RAS transition low.

RAS N

LCAS N\

UCAS N

tcsr tcHR

AN

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

18.tasc36ns, assume t1=2.0ns.

19.1f 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.

20.If trass® 100us, then RAS precharge time must use trrs instead of trp.

21.For RAS-only refresh and burst CAS-before-RAS refresh mode, 4096(4K)/1024(1K) cycles of burst refresh must be executed
within 64ms/16ms before and after self refresh, in order to meet refresh specification.

22.For distributed CAS-before-RAS with 15.6us interval, CAS -before-RAS refresh should be executed with in 15.6us immediately

before and after self refresh in order to meet refresh specification.

ELECTRONICS

www.BDTIC.com/SAMSUNG



K4E171611D, K4E151611D
K4E171612D, K4E151612D

CMOS DRAM

WORD READ CYCLE

trRC
tRAS ft————tRP ———
— VIH- y | y
RAS \ / \
ViL - K 7
g tcsH
CRP e —
r—- tRCD tRSH tcre
ocAs NN\ ers [
ViL - \ N /
I tcsH
Jl_tCRP tre trsH [*—T1CRP —
VIH - 3 [+ fcas 4
[CAS \ /
ViL - K
[——trRAD —
tAsr tRAH tasc tRAL
r—tcAH—
A ViH - f ROW ' COLUMN )
VIL - | ADDRESS | ADDRESS y
trRCH
T_tRCS_’ —tRRH—>
_ VIH- / Y
ViL - \
taa
[f—>|toLz
— ViH- \ f
OE F——tOEA— /
Vi - k !
fcac |¢—» tcez
DQO ~ DQ7 trAC terz— [—toez—
VOH - 3
OPEN DATA-OUT ——
VoL - ] 7
fp——1tcaAc—— |*—~ tcez
DQ8 ~ DQ15 N —toz — —toEz —»
trAC
VOH - N
OPEN DATA-OUT —
VoL - A
I:I Don¢ care
. Undefined
ELECTRINICS
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K4E171611D, K4E151611D
K4E171612D, K4E151612D CMOS DRAM

LOWER BYTE READ CYCLE
NOTE:DIN = OPEN

trRC
trRAS | [¢———tRP—
— VIH- ) y y
RAS \
ViL - \\ ;-/
tcrP f——1tRPC —*
r—-
VIH - 3
UCAS \
ViL -

tcsH
tcrP

trRCD {RSH

|
— VIH- A 3 [f————tcas ———]
LCAS \
ViL - K ).

[+——1IRAD —

{RAL

tAsr {RAH tasc
R

[¢—tCAH —
A ViH - (" RrRow ' COLUMN
VIL - | ADDRESS | ADDRESS

trRCH
r_tRCS'* —tRRH—
— VIH- 3
W \—
ViL -
tcez

taa toEZz—

— VH -
OE [—toEA —
ViL - N
tcac
DQO ~ DQ7 tRAC r—tcLz —>|
VoH - 4 3
OPEN DATA-OUT ——
VoL - b\ b,
toLz ——
DQ8 ~ DQ15
VOH -
OPEN

VoL -
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K4E171611D, K4E151611D

K4E171612D, K4E151612D CMOS DRAM
UPPER BYTE READ CYCLE
NOTE:DIN = OPEN
{rRC
RAS fr—"trp—
___ VH T y—\
RAS |, \\ / \
{CsH
(CRP trReD tRSH ~—lCcRP—
— VIH 3 \ tcas 4
UCAS |, . / \ \ /
tcrp ‘—tRPc—'I
— VH
LCAS / \
ViL - ——{RAD —
{RAL
tasr tRAH tasc
fP— [— ‘—tCAH—'l
ViH - - RrRow " COLUMN \
A - | ADDRESS ADDRESS y
trRCH
r_tRCS_’ [*—{RRH—|
_— VIH - y
ViL - / )
tcezi—
taa > T—tOEz—'
— VIH- \ /
OE —rtoEA—
ViL - k
toLz
DQO ~ DQ7
VOH - OPEN
VoL - Q
ff——-tcac ——
DQS8 ~ DQ15 tRAC re—tcLz —»|
VoH - 4 3
OPEN .{ DATA-OUT —
VoL - N\ b,
|:| Don¢ care
. Undefined
ELECTRINICS

www.BDTIC.com/SAMSUNG



K4E171611D, K4E151611D
K4E171612D, K4E151612D CMOS DRAM

WORD WRITE CYCLE (EARLY WRITE)
NOTE : DouT = OPEN

trRC
[ 1RAS {RP ———
VIH - )
RAS N \
ViL - N\ 7
terp N tcsH
 — trRCD tRSH —lcrRP—
UCAS VIH - 3 \‘ tcas / i
ViL - \ x 2 /
tcsH
Fﬂ’ trRCD. < tRSH —{CRP—|
——— VIH- 3 X tcas 4
LCAS \ /
ViL - N 2
[——trAD—
tAsr tRAH tasc RAL
[*—tcAH —
A ViH - ( Row | coLumn
VL - | ADDRESS || ADDRESS
twcs
a— [—twcH—
w Vin- \ twp /
Vi - K ) .
— VIH-
OE
ViL -
tos
DQO ~ DQ7 e ton—
VIH - 3><
DATA-IN
ViL - A
tos
DQS8 ~ DQ15 k—tDH—]
VIH - 3><
DATA-IN
ViL - A
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K4E171611D, K4E151611D
K4E171612D, K4E151612D CMOS DRAM

LOWER BYTE WRITE CYCLE ( EARLY WRITE )
NOTE : DouT = OPEN

fRC
- trRAS trRP
ViH- — Y ; y
RAS \
ViL - \\ 7
tcrpP
|4—o
Ucas
ViL -
¢ » tcsH
CRP
— I trRCD tRSH r_tCRP_’
—— VIH- 1 [+————tcaAs———»
LCAS \
ViL - X 2
[«——tRAD —]
tasr tRAH tasc (RAL

—tcan
TN Rowa oL $< %
VIL - | ADDRESS || ADDRESS
twcs
f—twCH—

— VIH- \ /
w twp
ViL -

oE VIH -
ViL -

tos
DQO ~ DQ7 [+—to H—)
ViH - ) £ !><
DATA-IN
ViL - b,

DQ8 ~ DQ15
VIH -
Vi -
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K4E171611D, K4E151611D
K4E171612D, K4E151612D

CMOS DRAM

UPPER BYTE WRITE CYCLE (EARLY WRITE)

NOTE : DouT =

VIH -
ViL -

RAS

UCAS Vi
Vi

ViH

LCAS
IL

VIH -
ViL -

— VH -
W

e

OPEN

|

tcrP

TRC
tRAS

I;:tR p———
!\_

tRSH

A

tcrp

I‘—ICRP—'

\\ tcas
N

/

tasr

*——1IRAD ——

{RAL

tRAH tasc

[—

e—tCAH

f ROW
| ADDRESS

N

| coLumn
| ADDRESS

twcs

ViL -

__ VIH-

OE

r—twcH —

ViL -

DQO ~ DQ7

VIH -

ViL -

DQ8 ~ DQ15

VIH -

tos

f—tDH —-|

Vi -

DATA-IN 1><
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K4E171611D, K4E151611D
K4E171612D, K4E151612D CMOS DRAM

WORD WRITE CYCLE ( OE CONTROLLED WRITE )
NOTE : DouTt = OPEN

[ trRAS {Rp———
VIH - Y
RAS N \
ViL - K A
N tcsH
1EC_R*" trRcD tRSH —lcrp—
— V- 3 le. tcAS 4
UCAS \ /
ViL - X y,
™ tcsH
|EC—RP» e—trRCD . tRSH —{CRP—
— VIH- 3 \¢ tcas > 7
L[CAS \ /
ViL - N .
+——1{RAD——
{RAL
tAsr tRAH tasc,

[¢—tcAH —
A Vin - (" RrRow { COLUMN
ViL - | ADDRESS | ADDRESS

‘—tCWL—'l

tRWL
— VIH- '\«_twp_>/
W
ViL - \ 2
o VIH - I 7\
ViL - toED *—tOEH—
DQO ~ DQ7 LN I PP
VIH - \ 4
DATA-IN
ViL - _/ X
tos
DQ8 ~ DQ15 ¢—t{DH—)
VIH - \ s
" ’( DATA-IN
ViL - / A\
|:| Dond care
- Undefined
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K4E171611D, K4E151611D
K4E171612D, K4E151612D CMOS DRAM

LOWER BYTE WRITE CYCLE (O_E CONTROLLED WRITE)
NOTE : DouT = OPEN

tRAS {R pP———

RAS

|
3
r-/‘

tCRP tRPC—‘I
r—o
gcas
ViL -
t
CRE tRCD tRSH > r_tCRP_'

1‘—»
— V- 3 » tcas
L[CAS / \
ViL - K 7

[*——tRAD —

[RAL v

tasr tRAH tasc
o fe—>

—tCAH —
A ViH - f RrRow (" COLUMN
VIL - | ADDRESS | ADDRESS

[e———tcwL A

« tRWL >
_ VIH - X r—twp—
W J/
ViL - N
OE ViH- toeH
VIL - toED [¢—
DQO - DQ7 tDs > —1iDH
VIH - \
DATA-IN
ViL - /
DQ8 ~ DQ15
VIH -
ViL -
|:| Dond care
! Undefined
ELECTRINICS
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K4E171611D, K4E151611D
K4E171612D, K4E151612D CMOS DRAM

UPPER BYTE WRITE CYCLE (E CONTROLLED WRITE)
NOTE : DouT = OPEN

I tRAS M [——IiRP—

]

tcrP —_—
f— trRCD tRSH T—ICRP
SeAs ViH - : \‘ tcas / /
ViL - \ x ,
tcrp f—tcrRP—»
i |
— VIH-
LCAS
ViL -
1
tasr | [traH tasc RAL

[—> | > —tcAH —
A Vin - (" RrRow ¥ COLUMN
VIL - | ADDRESS | ADDRESS

p——tcwL———

[ tRWL
_ VIH-

W X “—tWP—’y
Vi -
N
== VK- toEH
OE VL - /[—- toED «—j\

DQO ~ DQ7
VIH -
ViL -

DQ8 ~ DQ15 tDs—| _tDH—-|
VIH -
DATA-IN }<
Vi -

L

ELECTRONICS
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K4E171611D, K4E151611D
K4E171612D, K4E151612D

CMOS DRAM

WORD READ - MODIFY - WRITE CYCLE

tRwC
trRAS > trp
— VIH- Y
RAS / \
ViL - \\ A
tcrP| e _trcD trsh
| D— -
___VH Y e tcas
UCAS \
ViL - K 7
tcRP | f—treD tRSH ,
— V- N tcas
LCAS /l \ /
ViL- —{RAD — T A
tcsH
tasr| [tRAH tasc| [tcaH
. fe—s
A ViH - " ROW ¥ COLUMN
ViL - | ADDR. N ADDRESS
tawD tRwL
tcwp —tcwL—
— VIH- ) S N
w \ tw P J/
ViL - . L
trRwD
— ViH - qﬂ s
OE
ViL - L
'[IOLZ e~
tcLz
—tcac—
r—toep—
taa . tos| [ton
DQO ~ DQ7 {RAC toEz SN B i
VI/OH - o o
VoL - \DATA-OUT] N DATAIN ¢
toLz i+
tcLz
r—tcac—
17V
DQ8 ~ DQ15 tRAC
VI/OH -
VioL -
|:| Don¢ care
- Undefined
ELECTRINICS
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K4E171611D, K4E151611D
K4E171612D, K4E151612D

CMOS DRAM

LOWER-BYTE READ - MODIFY - WRITE CYCLE

— VIH-
ViL -

RAS

ViH -
ViL -

UCAS

VIH -
ViL -

LCAS

VIH -
ViL -

__ VIH-
W
ViL -

—— VH -
ViL -

OE

DQO ~ DQ7

VI/OH -

VioL -

DQ8 ~ DQ15

VOH -
VoL -

tRwC

tRAS

)

tcrpP

———tRP——

f——r1RPC —

N

tcrpP

——tRcCD

tRSH

N

*—trRAD—|

tcas

fcsH

tAsr

tRAH
—

tasc

tcaH
[——]

ROW
ADDR.

o

' COLUMN
| ADDRESS

tawp

MIRWL

tcwp

—rtcwL—

'\\‘{WP*

tRWD

toea

OPEN

ELECTRONICS
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K4E171611D, K4E151611D
K4E171612D, K4E151612D CMOS DRAM

UPPER-BYTE READ - MODIFY - WRITE CYCLE

tRwWC

e tRAS [fp———tRP———

|

fcRP| e trep tRSH

— ViIH- X tcas
UCAS / /
ViL - \-\ 7
T—v
— VIH-
LCAS / \
ViL - —tRAD—

tcsH
tasr| |trRAH tasc| [tcaH
A ViH - © Row { COLUMN
VIL - | ADDR | ADDRESS
tAwD f—ltrwL
tcwp »| —tcwL—

__VIH- b gtwp_y
W
Vi - \\

tRWD
ViH -
OE
ViL - b

toea
N

DQO ~ DQ7
VOH -
VoL -

OPEN

DQ8 ~ DQ15
VI/OH -

VijoL -

ELECTRONICS

www.BDTIC.com/SAMSUNG



K4E171611D, K4E151611D
K4E171612D, K4E151612D CMOS DRAM

HYPER PAGE MODE WORD READ CYCLE

2 tRASP l—trRP
— VIH- y
s N 4
ViL - K 7
|+ tcsH i t———tRHCP ——
——1HPC tHPC tHPC
tcrp N tcp fcp tcp
I . trcD » I —s
VIH - \ |fcas —\ tcas y—X ftcas Y\ ftcas y
UCAS / N— 1] N N~V NV
ViL - b N 7 7 N__
—1tREZ—]
fcrp R tcp fcp tcp
LRCD [ e
VIH - \ |tcas [ y—N | tcas /Y |tcas [ y—\ [fcas| ¥
- L. . =
LCAS / N / \ /1 N /1 N /
ViL -  — N A | A
re—tRAD
tasr tRAH  tasc tcaH  tasc| |[tcaH tasc tcaH tasc tcaH
R -—p s — S
VIH - 4 — ¥ "
A ROW COLUMN COLUMN COLUM COLUMN
ViIL - ADDR ADDRES NADDRES L ADDR [ADDRES
trRAL RRH
RC
Ircs F—IRCH—
_ VIH- 4
ViIL - tcpa \
—taa— [—tcac f——tcac—| [
r—tcpa— ——tan taa
tcac r——tcPA
| tcHo
r~tocH
[—=1 toEP |
ViH - \ toea r 1
OE \ [ / toEA—
ViL -
1
teac “ toep
tooH
DQO ~ DQ7 +———tRAC > —>|-*- '—tIOEZ—> [4-toEZ toez
VOH - 4 s*( \ Y >’<./ \ b\
VALID VALID j i VALID VALID VALID >_
- DATA-OUT] DATA-OUT, DATA-OUT. DATA-OUT]
VoL - OATAOUTS N 7 R N 7: ‘ :\_7
toLz |+
tcLz
tcac 4 toEP
tooH
DQ8 ~ DQ15 [*——tRrAC » - 1-toEZ-] M-toEZz—»
VOH - y ONS (auo R fuaio y (T /[ vaLID >_
VoL - PATA-OUT kDATA-OU;> <‘DATA-OUT \DATA-OUT7 DATA-OUT]
toLz
tcLz 1+

ELECTRONICS
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K4E171611D, K4E151611D
K4E171612D, K4E151612D CMOS DRAM

HYPER PAGE MODE LOWER BYTE READ CYCLE

e tRASP ',—tR_P—\l\;
— VIH- y
RAS
ViL - \\ 3 7/
io
tCRlP trPC
|
VIH - Y
UCAS VIL - / ™ tcsH [*——tRHCP— \
f——-tHPC tHPC tHPC e trez
tcp fcp tcp
trRCD » ¢ — t — ¢ — ¢
ViH - \ cAs | yr—y CAS CAS CAS ¥
LCAS / N N~/ - / :j/
ViL - n K y 3
tRAD
tasr tRAH tasc tcaH  tasc| |[tcawH tasc tcaH tasc tcaH
(= 1o *— *— [—s —t i— — [—
VIH - 1 “N\A£ 1
A ROW COLUMN COLUMN COLUM COLUMN
ViIL - ADDR DDRES NADDRES |/ ADDR [ADDRES
tRAL—— tRRH
Ires r—trCcH—
— VIH- f
w ViL - tcpa » \_
A [—tcac—— [e——tcac— [
r—tcpa— —tan tan
tcac F——tcPa
F—tAA— |tcHo
r— tocH
Vid - \ toEA toep |
OE \ toEA /[7
ViL - : / _1
tcac | 4| toep L
tooH
DQO ~ DQ7 tRAC ——|-|»«- K-toEZ —| +HoEZ toez
VoH - 4 Aaio VALID Aatio Avaup N
VALID
VOL - PATA-OUT \DATA-OU DATA-OUT, \DATA-OUT DATA-OUT>_
toLz
tcLz 4
DQ8 ~ DQ15
VOH -
OPEN
VoL -
I:I Don¢ care
! Undefined
ELECTRINICS
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K4E171611D, K4E151611D
K4E171612D, K4E151612D CMOS DRAM

HYPER PAGE MODE UPPER BYTE READ CYCLE

{RASP [—trRP—
— VIH- y
RAS
ViL - \\ 6 7/,_“\;
I
[+ tcsH } +———tRHCP—
¢ I tHpPC tHPC tHPC >
CRP
I tRCD » -tie fer & ‘—tRPC—'i
VIH - N |[tcas | y—Y tcas y— X  tcas ¥ X  tcas ¥
v, \ NC N NV N
ViIL - b 3
tcrpP ‘—tRPC—'I
— VIHH-
LCAS _/
ViL -
[*—trRAD
tasr trRAH tAasc| |tcaH tAsc| |tcaH tasc tcan tasc | [tcaH
- |  fe—s —_— — e e e—tREZ—]
ViH - ROW COLUMN { coLumn N\ AFoLumr COLUMN
A »
ViIL - ADDR. ADDRES NADDRES L ADDR. [ADDRES ><
trRAL > [—tRRH
trcs
F—IRCH—
_ VIH- 4
W Vi - tcPa \
—taa— [—tcac1 f——tcac— [
[—tcPA— ——taA tAA
1
tCACl‘—' ——1tcPa
tcHo
—tocH
ViH - \| toEA i Z_'tOEP —
OE \'_' toEA— / /
ViL - h
DQO ~ DQ7
VOH -
OPEN
VoL -
feac > toep
tooH
DQ8 ~DQ15 ——RrAC > —vl-r- 1toez toEz r—»|toEZ
D E S )
VALID VALID VALID VALID VALID >_
VoL - PATA-OUT \DATA-OUT \DATA-OUT \DATA-OUT DATA-OUT]
toLz
tcLz 4
|:| Dond care
. Undefined
ELECTRINICS
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K4E171611D, K4E151611D
K4E171612D, K4E151612D CMOS DRAM

HYPER PAGE MODE WORD WRITE CYCLE ( EARLY WRITE)
NOTE : DouT = OPEN

tRASP » TR P
Ty
RAS ViH \ tRHCP
ViL - N\ i6 7
. tHPC . tHPC " [—tRsSH—
CRP
——1RCD—— je—tcp —»f r—tcp — H—tcrRP—
JCAS VIH - 4 )\"—tCAS—’/t '\‘—tCAS—‘/t 5\*—tCAs—>/‘
Vi - y N 5— S
1
‘ tHPC tHPC —tRSHT
C
_?F._ frRCD » [e—tcP — tcp —|
[CAS ViH - / ‘\'—tCAs ——/‘ '\"—tCAS—" \‘—tCAs——/"
ViL - \ ), N N
*+—trRAD— io
tcsH tRAL
tAsr L }EAH tasc tcaH tasc tCAH‘ [Asc &H
Vin - ROW COLUMN COLUMN 10 { coLumn
A { )
VIL - ADDR ADDRESS | ADDRESS | 5 L ADDRESS
i0
twcs |twcH twcs twcH twcs twcH
"l
W VIH - \ —twp— / \ [“TtwpP ié_\ twp /
ViL - K 7 K K .
oF ViH i
ViL - i0
DQO ~ DQ7 tps toH {Ds {DH
ViH - VALID VALID
VIL _ DATA-IN L § DATA-IN
DQS ~ DQ15 tbs toH {Ds {DH
VIH - >{VAL|D 3 i VALID
VIL _ DATA-IN A DATA-IN i A DATA-IN

ELECTRONICS
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K4E171611D, K4E151611D
K4E171612D, K4E151612D CMOS DRAM

HYPER PAGE MODE LOWER BYTE WRITE CYCLE (EARLY WRITE)
NOTE : DouT = OPEN

tRASP trRP
RAS ViH - \ tRHCP
ViL - K ) 7
io
trPC
tcrp
i
VIH -
UCAS
ViL -
tHPC tHPC [—tRSH—
tcrP
t - trRCD cP— CP™
- VIH - X e —] N e — e
[CAS / \ tcAs \ tcas \ tCASj 7
ViL - N y N -
[¢—tRAD io
RAL
tFSH
tAsr [ tRan tasc| |tcan tAﬁg" tCAH tasc EP:H
A ViH - g Row 5 g cotumn 3 COLUMN ONA coLumn
VIL - ADDR ADDRESS | ADDRESS 5 \ ADDRESS
0
twes| |twcH twcs twcH twes tweH
— VIH- twp— [twp— i0 twp
%
ViL - y. K K Z
— VH - i0
OE
ViL - i6
DQO ~ DQ7 tps toH tps toH {ps _t&rj
- i0
ViH VALID VALID 1 : VALID
V“_ - DATA-IN DATA-IN DATA-IN
i0
DQ8 ~ DQ15
ViH -
ViL -
|:| Dond care
. Undefined
ELECTRINICS
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K4E171611D, K4E151611D
K4E171612D, K4E151612D CMOS DRAM

HYPER PAGE MODE UPPER BYTE WRITE CYCLE ( EARLY WRITE)
NOTE : DouT = OPEN

trASP [+—1tR P—
oY
RAS Vin \ tRHCP /
ViL - K . 7
io
[—tHPC tHPC [“—trRsH—
tcrP
UCAS ViH - / )\’_tCAS—’ '\‘—tCAS \‘—ICAS—'
ViL - N \_ié
trPC
tcrpP .
I
— VIH- Y
LCAS / \
ViL -
'—tRAD—»I tRAL
UTSH
tasr tRAH tasc tcan tasc tcan ltasc| [tcaH
e | (¢ [$—— [¢—
VIH - p i0 4
A { ROW } { COLUMN COLUMN COLUMN
VIL - ADDR ADDRESS ADDRESS 5 \ ADDRESS
i0
twes| |twcH twcs twc twes tweH |
— VIH- twp—s ket twp — i0 twp
W
ViL - y K K ,
— VIH- i0
OE
ViL - i6
DQO ~ DQ7
ViH - i6
ViL - .
io
toH

DQ8 ~ DQ15 R3] tod,
ViH - VALID
ViL - DATA-IN

VALID
DATA-IN

ELECTRONICS
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K4E171611D, K4E151611D
K4E171612D, K4E151612D CMOS DRAM

HYPER PAGE MODE WORD READ - MODIFY - WRITE CYCLE

trP
tRASP 1
= VIH - _5\‘ tcsH tHPRWC /hz\
ViL - \ 7
tcrp tRSH
Fit-» ¢—1trCD— [*-tcp—~ [rtcrRP—
- L —\ s
UCAS ViH / \ tcas / \ tcas /
ViL - K 7 K y
tcrpP
Fi‘-» [*—trRCD— [“tcp — ricrRP—
- N y— N\ 1
iCAS ViH / \ tcas / \ tcas /
ViL - L y 4
*-trAD
- tRAH N
le—tCAH . [RAL
tasr tasc tcAH
tasc t— |
A ViH - ROW 7 coL. ool
ViL - ADDR \ ADDR ADD
trcs tRwL ‘!
tcwL I‘ trRcs tcwL—
W VIH - 4 X | twe / :\ twe
ViL - / e \; ,1’ e
N tcwp—— tcwp——
tAwD > *— {AWD —————
tRWD tcPwD
5E VIH - \\ | foEA \.EOEA l \
Vi - 4‘ / k A
toED toED
[~-tcac—+ ¢ tcac ¢
— DH L 4—1DH
tAa—| e tbs tAn— tDs
DQO ~ DQ7 tRAC ,J_} |
VI/OH - ’{ R 7 RN
VioL - | = 4 \ ¢
CLZ {+— i tcLz -
\VAL D \VALIDI D \VALID
DATA—(|)|UT DATA-IN DATA-OUT DATA-IN
—{toED |
toebp
‘-tclAc- ¢ tcac )
4—tDH | l4_{DH
taa—0c, | —H—tos tAA— tbs
DQ8 ~ DQ15 F—1RrRAC
VI/OH -
VioL -
tcLz «— fcLz
VALID VALID VALID VALID
DATA-OUT DATA-IN DATA-OUT DATA-IN
|:| Dont care
. Undefined
ELECTRINICS
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K4E171611D, K4E151611D
K4E171612D, K4E151612D

CMOS DRAM

HYPER PAGE MODE LOWER BYTE READ - MODIFY - WRITE CYCLE

e tRASP LRP,
ViH- Y tcsH tHPRW )
RAS N HPRWE /TN
ViL - A A
“—'|tRPC
VIH
UCAS
Vi - {
tRSH
[-tcp— [<rtcrP—
iCAS Vi - tcas / \ tcas /r
ViL - 4 L 7
tcaH tRAL
VIH -
A X
Vi -
tRwL l
tcwL tcwe [+
ViH - B y
W twp
Vie- '—ICWD—'\R_*' [e—tcwp——
tAWD tawD
tRWD I+ tcPwD
— V- \ toea toea A
OE \ /
ViL - N A
toep —{toED
+tcac > tcac
+*—{DH
tAA—> toEz 5 —toH L—AA—v —tps
DQO ~ DQ7 tRAC o3 fe—toEZ
VI/OH -
VioL - h
tciz [ tcLz W
- toLz VALID VALID —* toLz VALID VALID
DATA-OUT DATA-IN DATA-OUT DATA-IN
DQ8 ~ DQ15
VI/OH - OPEN
VioL -
|:| Don¢ care
. Undefined
ELECTRINICS
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K4E171611D, K4E151611D
K4E171612D, K4E151612D

CMOS DRAM

HYPER PAGE MODE UPPER BYTE READ - MODIFY - WRITE CYCLE

L N trRP
tRASP
— ViH - y tcsH tHPRWC f
RAS
VL - \\ ,/
tcrpP {RSH
F-‘ fe—r1trRCD —| [~-tcp— rrtcrP—
VIH - Y N y— Y N 4
UCAS \ tcas \ tcas /
Vi - k 7
tere —|tRPC
VIH -
LCAS
ViL -
[“—trAD
- tRAH N
le— tCAH . [RAL
tasr tasc tasc CAH
A ViH - ROW # coL. {coL
ViL - ADDR X ADDR DD
| | tRWLI[¢ ,I
*ItRCS tewL Itrcs towLt—
— ViH - ¢ X 4 3 /
w / / twp
ViL- '—tCWD—>\ '—tCWD—v\i_
tawD tAWD:
J¢. tRWD > [+ tcpPwD
__ VIH- \ toea # toea X
oF N~/ N/ \
ViL - X / N A
DQO ~ DQ7
VI/OH -
OPEN
VioL - |
toLz e toLz
toED
[*-tcac - tcac —|toED
|
TAA—> toEz —toH
DQ8 ~ DQ15 ¢ tRAC | -~
VI/OH -
VioL - %
tcLz jo— tcLz
VALID VALID VALID VALID
DATA-OUT DATA-IN DATA-OUT DATA-IN
|:| Dond care
. Undefined
ELECTRINICS

www.BDTIC.com/SAMSUNG



K4E171611D, K4E151611D
K4E171612D, K4E151612D CMOS DRAM

HYPER PAGE READ AND WRITE MIXED CYCLE

VIIOH - fRAC ‘ \
ALID

VN

DATA-OUT,

VioL - X p

N trRP
tRASP s
RAS Vin- \ READ(fcAc) . READ(cPa) X WRITE ' READ(AA) /
ViL - N ! ! ! J
' ' f——1tRHCP—
tHPC > tHpPC tHPC >
—tcp — «—tcp — tee
VIH - :\ Y — —N  tcas £
UCAS et - \f-tcas= fcas {cAs |
ViL - trRcD |/ \F_j/ \]1: /
tHpPC thpc
—tcp — —tcp —
cas X N Nfteas=/]  [\fHeas
[~tcas- -tcas » -
VL - tRAD _\_)I/ \
trRAH
N tcaH
tasr tasc| |[tcaH tcaH tasc [—t
- | = Liasc —s |+t1e ~—|
A ViH - Row WA COLUMN COLUMN coL. 7
VIL - ADDR J/ NADDRES ADDRESS ADDR
‘—tRAL—->|
tRCI_S tRCH trcs tRCH twcH ¢
T —'T - =M — RCH
__VH- ’f\ f \twcs
W / [— \
ViL - / b N
—ltwPE
L_. tcLz
N twebp
tcrpa
—— VH -
OE
ViL - I N
toEA
*—{D H—|
|‘—t0Ac—> Lwez twez tos
DQO ~ DQ7 '—* IE:AA
- trA
Viron | /[VAL'D h {VALID )>_< vALID ]
Vi/oL - | \_\DiTA-OUT DATAOUTJ DATA-IN
toeA I: —
twez toH
tcac™| T— twez tps
DQ8 ~ DQ15 F——tAa—

VALID >_< VALID
DATA-OU N DATA-IN
AT N A

ELECTRONICS
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K4E171611D, K4E151611D
K4E171612D, K4E151612D

CMOS DRAM

RAS - ONLY REFRESH CYCLE
NOTE : W, OE , DIN = Dond care

DouTt = OPEN
trRC >
ft————trp —|
— VHH X ¢ t y| A y
RAS \ (RAS ;V
ViL K

CAS - BEFORE - RAS REFRESH CYCLE

N\

r——|trPC

N/
N
X

NOTE : OE, A = Don¢ care

{rRC

[ —_—
ViH - " tRP \ trAS i trP \
RAS / \
ViL -
—trpc— tRPC—
[e—tc P—»
- ] Lt L
= ViH /—\\ CSR tonR / \
ViL - / N 7
[—tcp—
VIH - Y\ |[tcsr N \
iCAS / \ tcHrR /
ViL - N 7
DQO ~ DQ7 tcEzl—
VOH -
Vo OPEN
L-
DQ8 ~ DQ15
VOH -
v OPEN
oL -
|:| Dont care
. Undefined
ELECTRINICS
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K4E171611D, K4E151611D
K4E171612D, K4E151612D

CMOS DRAM

HIDDEN REFRESH CYCLE ( READ)

— VIH-

RAS

ViL -

VIH -
ViL -

UCAS

VIH -

ViL -

LCAS

VIH -
ViL -

— VH -
W
ViL -

—— VIH-
OE
ViL -

DQO ~ DQ7

VOH -
VoL -

DQS8 ~ DQ15

VOH -
VoL -

{RC

tRC

tRAS

:tRP‘

tRCD

[f—tRsH —*|

trRP

—1RrRAS {

Y

—tcHrR

trcD

RSH—

tasr

——1IRAD—

{RAH tasc

*—1cHR—

[*—tcaH

X

ROW
ADDRESS

COLUMN
ADDRESS

X

[“——1trcs —

l‘—‘|tWRH

tRAL

*—toEA —»| /
3

tcac —

tcLz

r—~toLz

»—1tcez
trREZ

twe

1{oEZ

t{RAC

OPEN

DATA-OUT

I

OPEN

DATA-OUT

ELECTRONICS
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K4E171611D, K4E151611D
K4E171612D, K4E151612D CMOS DRAM

HIDDEN REFRESH CYCLE ( WRITE)
NOTE : DouT = OPEN

trRC trRC
rP trP |
ViH- Y tRAS ;:\ [—tRrAS
RAS
ViL - \\ A \ \_
FE» 1« trRCD ¢——RSH— f—tCHR —
— VH- 3
UCAS \
ViL - N 2
fcrp
trRCD {RSH — [—tCHR—

ViH- — 3
s S \\ /[ /

tasr ol l—toan—
A ViH - ROW COLUMN
ViL - ADDRESS ADDRESS

I*—btWRH
ViH - [— F—twcH— r >
w \ twp \
ViL - 2

*—twRP

— VH -
OE
ViL -
Ibs
DQO ~ DQ7 '—‘ “tDH‘}><
VIH -
DATA-IN
ViL -

DQ8 ~ DQ15 “-toH—
VIH -
DATA-IN
ViL -

ELECTRONICS
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K4E171611D, K4E151611D
K4E171612D, K4E151612D

CMOS DRAM

CAS - BEFORE - RAS SELF REFRESH CYCLE

NOTE : OE , A = Dont care

[F—1trpP tRASS i f——tRPs—
RAs / \ J/
ViL - N\
"—trpCc — ———trRPC——
[*-tc p—
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K4E171611D, K4E151611D

K4E171612D, K4E151612D CMOS DRAM

PACKAGE DIMENSION
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