KM416C4000B, KM416C4100B CMOS DRAM

4M x 16bit CMOS Dynamic RAM with Fast Page Mode

DESCRIPTION

This is a family of 4,194,304 x 16 bit Fast Page Mode CMOS DRAMs. Fast Page Mode offers high speed random access of memory
cells within the same row. Refresh cycle(4K Ref. or 8K Ref.), access time (-45, -5 or -6) are optional features of this family. All of this fam-
ily have CAS-before-RAS refresh, %-only refresh and Hidden refresh capabilities. This 4Mx16 Fast Page Mode DRAM family is fabri-
cated using Samsung's advanced CMOS process to realize high band-width, low power consumption and high reliability.

FEATURES + Fast Page Mode operation
* 2CAS Byte/Word Read/Write operation

* Part Identification —_— —_—
» CAS-before-RAS refresh capability

- KM416C4000B(5.0V, 8K Ref.) . m-only and Hidden refresh capability
- KM416C4100B(5.0V, 4K Ref.)  Fast parallel test mode capability
e TTL(5.0V) compatible inputs and outputs
» Active Power Dissipation  Early Write or output enable controlled write
Unit : mwW « JEDEC Standard pinout
Speed 8K AK » Available in Plastic TSOP(Il) package
45 550 715 * +5.0V+10% power supply
-5 495 660
-6 440 605

« Refresh Cycles

Part Refresh Refresh time FUNCTIONAL BLOCK DIAGRAM
NO. cycle Normal
KM416C4000B* 8K RAS —»
64ms UCAS—>| Control xcc
KM416C4100B 4K LCWAS: Clocks VBB Generator E ss
* Access mode & RAS only refresh mode i Lower
: 8K cycle/64ms < Datain [« bQo
CAS-before-RAS & Hidden refresh mode Refresh Timer Row Decoder Buffer | o 1o
- o) Lower DQ7
: 4K cycle/64ms < 5 > Dataout [~
Memory Array 9 Buffer —
Performance Range Cells < | Deﬂg e
Speed | trAC tcac trC trc A0-AL2 " g Buffer |11, Dtcgs
-45 45ns | 12ns 80ns | 3ins (AO-ALL)" ] T L upper DQ15
A0~A8 : Col. Address Buffer—> Column Decoder |« Dataout | !
-5 50ns 13ns 90ns 35ns (AO~A9)*1 Buffer
-6 60ns 15ns 110ns 40ns Note) *1 : 4K Refresh

SAMSUNG ELECTRONICS CO., LTD. reserves the right to
change products and specifications without notice.
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KM416C4000B, KM416C4100B CMOS

DRAM

PIN CONFIGURATION (Top Views)

+ KM416C40(1)00BS

Vccdlo 50 [ Vss
DQO ] 2 49 [ DQ15
DQ1 3 48 @ DQ14
DQ2m] 4 47 F1 DQ13
DQ3 I 5 46 [ DQ12
Vcc @ 6 45 M Vss
DQ4 I 7 44 I DQ11
DQ5M] 8 43 [0 DQ10
DQ6 9 42 1 DQ9
DQ7 @ 10 41 [ DQ8
N.c @ 11 40 (@ N.C
Ve M 12 39 [ vss
_wmi3 38 O LCAS
RAS [ 14 37 I UCAS
N.c I 15 36 0 OE
N.c I 16 35 A N.C
N.c ™ 17 34 A N.C
N.c@EH 18 33 A A12(N.C)*
A0 @I 19 32 @ A1l
A1l @ 20 31 [@ A10
A2 21 30 O A9
A3 @22 29 [ A8
A4 ] 23 28 O A7
A5 @ 24 27 FO A6
Vce M 25 26 F Vss

(400mil TSOP(I1))

*(N.C) : N.C for 4K Refresh Product

Pin Name Pin function

AO - A12 Address Inputs(8K Product)
AO - A11 Address Inputs(4K 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

Vce Power(+5.0V)

N.C No Connection
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KM416C4000B, KM416C41008B CMOS DRAM
ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Rating Units
Voltage on any pin relative to Vss VIN,VouT -1.0 to +7.0 \%
Voltage on Vcc supply relative to Vss Vcc -1.0 to +7.0 \%
Storage Temperature Tstg -55 to +150 °C
Power Dissipation Pbp 1 W
Short Circuit Output Current los Address 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)

Parameter Symbol Min Typ Max Units
Supply Voltage Vcc 4.5 5.0 5.5 \%
Ground Vss 0 0 0 \Y
Input High Voltage VIH 24 - Vcee+1.01 \
Input Low Voltage ViL -1.0*2 - 0.8 \Y

*1 :Vcc+2.0V at pulse width<20ns which is measured at Vcc
*2 :-2.0 at pulse width<20ns which is measured at Vss

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

Parameter Symbol Min Max Units
Input Leakage Current (Any input 0<VINsVcc+0.5V, o 5 5 UA
all other pins not under test=0 Volt)
(Data out 1 dlsabled, OVEVoUTEVE) e & 5 A
Output High Voltage Level(loH=-5mA) VoH 2.4 - \Y
Output Low Voltage Level(loL=4.2mA) VoL - 0.4 \%
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KM416C4000B, KM416C4100B CMOS DRAM

DC AND OPERATING CHARACTERISTICS (Continued)

Max
Symbol Power Speed Units
KM416C4000B KM416C4100B

-45 100 130 mA

Icci Don't care -5 90 120 mA
-6 80 110 mA

Icc2 Normal Don't care 2 2 mA
-45 100 130 mA

Iccs Don't care -5 90 120 mA
-6 80 110 mA

-45 70 80 mA

Icca Don't care -5 60 70 mA
-6 50 60 mA

Iccs Normal Don't care 1 1 mA
-45 100 130 mA

Icce Don't care -5 90 120 mA
-6 80 110 mA

Icci* : Operating Current (% and UCAS, LCAS, Address cycling @trc=min.)

Icc2 : Standby Current (ﬁ:ﬁ:ﬁ:szH)

[oloki %-only Refresh Current (m=m=V|H, RAS, Address cycling @trc=min.)
Icca* : Fast Page Mode Current (WS:VL UCAS or LCAS, Address cycling @tpc=min.)
Iccs : Standby Current (R—As=m=m=W=Vcc—0.2V)

Icce* : CAS-Before-RAS Refresh Current (% and UCAS or LCAS cycling @trc=min)

*Note : lcczi, 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 Icci, Icc3 and Icce, address can be changed maximum once while RAS=VIL. In Iccs,
address can be changed maximum once within one fast page mode cycle time, tpc.
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KM416C4000B, KM416C4100B CMOS DRAM

CAPACITANCE (Ta=25°C, Vcc=5.0V, f=1MHz)

Parameter Symbol Min Max Units
Input capacitance [A0 ~ A12] CiNL - 5 pF
Input capacitance [m, UCAS, LCAS, W, E] CiN2 - 7 pF
Output capacitance [DQO - DQ15] CbQ - 7 pF

AC CHARACTERISTICS (0°C<TA<70°C, See note 1,2)
Test condition : Vcc=5.0V+10%, Vih/Vil=2.4/0.8V, Voh/Vol=2.4/0.4V

Parameter Symbol 45 > 6 Units Note
Min Max Min Max Min Max

Random read or write cycle time trC 80 90 110 ns
Read-modify-write cycle time trRwC 115 133 153 ns

Access time from RAS tRAC 45 50 60 ns 3,4,10
Access time from CAS tcac 12 13 15 ns 3,45
Access time from column address 7Y 23 25 30 ns 3,10
CAS to output in Low-Z tcLz 0 0 0 ns 3
Output buffer turn-off delay torFr 0 13 0 13 0 13 ns 6
Transition time (rise and fall) tr 1 50 1 50 1 50 ns 2
RAS precharge time trRP 25 30 40 ns

RAS pulse width trRAS 45 10K 50 10K 60 10K ns

RAS hold time tRSH 12 13 15 ns

CAS hold time tcsH 45 50 60 ns

CAS pulse width tcas 12 10K 13 10K 15 10K ns

RAS to CAS delay time trcD 18 33 20 37 20 45 ns 4
RAS to column address delay time tRAD 13 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 8 10 10 ns

Column address set-up time tasc 0 0 0 ns 13
Column address hold time tcaH 8 10 10 ns 13
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 13 15 15 ns

Write command to CAS lead time tewL 12 13 15 ns 16
Data set-up time tbs 0 0 0 ns 9,19
Data hold time tDH 10 10 10 ns 9,19
wﬂECTRONICS
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KM416C4000B, KM416C4100B CMOS DRAM

AC CHARACTERISTICS (Continued)

Parameter Symbol 45 > 6 Units Note
Min Max Min Max Min Max

Refresh period (4K, Normal) tREF 64 64 64 ms
Refresh period (8K, Normal) trREF 64 64 64 ms
Write command set-up time twcs 0 0 0 ns 7
CAS to W delay time towp 32 36 38 ns 7,15
RAS to W delay time trRWD 67 73 83 ns 7
Column address to W delay time tawp 43 48 53 ns 7
CAS precharge w delay time tcpwD 48 53 60 ns
CAS set-up time (% -before-RAS refresh) tcsr 5 5 5 ns 17
CAS hold time (% -before-RAS refresh) tcHR 10 10 10 ns 18
RAS to CAS precharge time tRPC 5 5 5 ns
Access time from CAS precharge tcpa 26 30 35 ns 3
Fast Page mode cycle time trc 31 35 40 ns
Fast Page mode read-modify-write cycle time tPRWC 70 76 85 ns
CAS precharge time (Fast Page cycle) tcp 9 10 10 ns 14
RAS pulse width (Fast Page cycle) trRASP 45 200K 50 200K 60 200K ns
RAS hold time from CAS precharge trRHCP 28 30 35 ns
OE access time toea 12 13 15 ns
OE to data delay toebp 12 13 13 ns
Output buffer turn off delay time from OE toez 0 13 0 13 0 13 ns 6
OE command hold time toEH 12 13 15 ns
Write command set-up time (Test mode in) twTs 10 10 10 ns 11
Write command hold time (Test mode in) twTH 15 15 15 ns 11
W to RAS precharge time (E-B-E refresh) twRrP 10 10 10 ns
W to RAS hold time (E—B-E refresh) tWRH 10 10 10 ns
RAS pulse width (E—B-ﬁ self refresh) trASS 100 100 100 us 20,21,22
RAS precharge time (6—B-§ self refresh) tRPS 80 90 110 ns 20,21,22
CAS hold time (C-B-R self refresh) tcHs -50 -50 -50 ns | 20,21,22
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KM416C4000B, KM416C4100B CMOS DRAM
TEST MODE CYCLE (Note 11)
Parameter Symbol 45 > 6 Units Note
Min Max Min Max Min Max

Random read or write cycle time trRC 85 95 115 ns
Read-modify-write cycle time trRwec 120 138 160 ns

Access time from RAS trRAC 50 55 65 ns 3,4,10,12
Access time from CAS tcac 17 18 20 ns 3,4,5,12
Access time from column address taAA 28 30 35 ns 3,10,12
RAS pulse width trAS 50 10K 55 10K 65 10K ns

CAS pulse width tcas 17 | 10K | 18 10K | 20 10K ns

RAS hold time tRsH 17 18 20 ns

CAS hold time tcsH 50 55 65 ns

Column Address to RAS lead time tRAL 28 30 35 ns

CAS to W delay time tcwp 37 41 43 ns 7
RAS to W delay time tRWD 72 78 88 ns 7
Column Address to W delay time tawp 48 53 58 ns 7
Fast Page mode cycle time trc 36 40 45 ns

Fast Page mode read-modify-write cycle time | trPrwc 75 81 90 ns

RAS pulse width (Fast Page cycle) trRASP 50 200K 55 200K 65 200K ns

Access time from CAS precharge tcpa 31 35 40 ns 3
OE access time toea 17 18 20 ns

OE to data delay toED 17 18 18 ns

OE command hold time toeH 17 18 20 ns
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KM416C4000B, KM416C4100B CMOS DRAM

NOTES

1. Aninitial pause of 200us is required after power-up followed by any 8 R_AS-onIy refresh or CAS-before-RAS refresh cycles
before proper device operation is achieved.

2. 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.

3. Measured with a load equivalent to 2 TTL load and 100pF.

4. Operation within the tRcp(max) limit insures that tRac(max) can be met, tRco(max) is specified as a reference point only.
If tRcD is greater than the specified trRcp(max) limit, then access time is controlled exclusively by tcac.

5. Assumes that tRcD=tRcD(max).

6. torr(min)and toez(max) define the time at which the output achieves the open circuit condition and are not referenced Voh
or Vol

7. twcs, tRwD, tcwp and tawp are non restrictive operating parameters. They are included in the data sheet as electrical char-
acteristics only. If twcs=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=tcwbp(min), tRwb=trRwbD(min) and tawp=tawbp(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.

8. Either trcH or tRRH must be satisfied for a read cycle.

9. These parameters are referenced to CAS falling edge in early write cycles and to w falling edge in read-modify-write cycles.
Operation within the tRAD(max) limit insures that tRac(max) can be met. tRAD(max) is specified as a reference point only.

10. IftrAD is greater than the specified trRab(max) limit, then access time is controlled by taa.
These specifications are applied in the test mode.
11. In test mode read cycle, the value of tRAC, tAA, tcAc is delayed by 2ns to 5ns for the specified values. These parameters

12. should be specified in test mode cycles by adding the above value to the specified value in this data sheet.

KM416C40(1)00B 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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KM416C4000B, KM416C4100B CMOS DRAM

13.
14.
15.

16.
17.
18.

19.

20.
21.

22.

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

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

tcwi is specified from w falling edge to the earlier CAS rising edge.

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

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

RAS N

LCAS

UCAS %

d |
tcsr tcHR

tos is specified for the earlier CAS falling edge and tpH is specified by the later CAS falling edge.

LCAS
UCAS

tbs tDH

DQO ~ DQ15 r Din E

If tRASS2100us, then RAS precharge time must use trps instead of trp.

For RAS-only refresh and burst CAS-before-RAS refresh mode, 4096(4K/8K) cycles of burst refresh must be executed within
64ms before and after self refresh, in order to meet refresh specification.
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.

e

ELECTRONICS

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6150372/km416c4000b.html

KM416C4000B, KM416C4100B

CMOS DRAM

WORD READ CYCLE

—— VIHH-
VIL -

——— VIH-

UCAS
VIL -

—— VIH-
LCAS
VIL -

VIH -
A
VIL -

— VIH-
W
VIL -

—— VIH-
OE
VIL -

DQO ~ DQ7
VOH -

VoL -

DQ8 ~ DQ15
VOH -
VoL -

tRC >
< tRAS > [———tRP—>
— ——\
tcrrP ) tesH ”
«———trcD tRSH T terRPT
7
/ tcas / /
i < tcsH >
CRP
«~———trcD < tRSH > “tecrPT>
7 )\\‘—tCAS — / /
Z
< tRAD |
€ + »
tasrR | | tRAH tasc (RAL
DG < <tcAH
ROW ¥ COLUMN
ADDRESS % ADDRESS
NN < tRCH
f RCS < tRRH |
K AN
tAA >
4
E;tOEA*’ /
«———tcac———> toFr
< trRAC oz > « toez—>
\
N
OPEN DATA-OUT
7
«——tcac——> L—> toFr
“—tcLz
tRAC ﬁﬂ > <~—toEZ—
OPEN DATA-OUT
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KM416C4000B, KM416C4100B CMOS DRAM

LOWER BYTE READ CYCLE
NOTE : DIN = OPEN

< tRC
tRAS > e trRP >
—— VIH- 3 / 3
RAS \
VIL - \\ z/
tcrpP «—trRPC— >

[
0
>
wn
< <
= I

tcsH

tcrP
< tRcD > 1RsH

— VK- 3 ——tcas——> i
LCAS / \\ / /
VIL - N Z

‘ tRAD ’

tRAL >
tasr tRAH tasc

D > “—tcaH
A VIH - ROW ¢ COLUMN
VIL - ADDRESS ADDRESS

> tRCH
r*tRCS*" [ «—tRRH—>|
— VIH- f
w \—
VIL -
toFr
tan > «—toEz—>
— VIH-
OE toEA—
ViIL -
«——tcAc—>
DQO ~ DQ7 {RAC Ftm.z»\
VOH -
OPEN ’( DATA-OUT ——
VoL - 7 f
DQ8 ~ DQ15
VOH -
VoL - OPEN
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KM416C4000B, KM416C4100B

CMOS DRAM

UPPER BYTE READ CYCLE

NOTE : DIN = OPEN

VIH -
ViL -

— VIH-
W
VIL -

—— VIHH-
OE
VIL -

DQO ~ DQ7
VOH -

VoL -

DQ8 ~ DQ15
VOH -

VoL -

tRAS

tcrp
«—tRCD——>

tcsH

“—tcrP—

«—tRSH

«—tcaAs——

tcrp

“‘TRPC‘T

“«—tRAD— >

tASR tRAH tasc

tRAL

ROW
ADDRESS

«tcaH
COLUMN
ADDRESS

L7

trRCH

<«—{RRH—>

tRCSH
-

tAA

\j;*IOEA—>

torr

//JZIOEZ*

OPEN

«——tcac—

ez

< trRAC

OPEN

DATA-OUT

e

ELECTRONICS

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6150372/km416c4000b.html

KM416C4000B, KM416C4100B CMOS DRAM

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

N tRC >
< trRAS «——tRP—>
— VH- T J‘ \
RAS VIL - \\ S \
tcrp < tcsH > «terp]
~——trcD tRSH CRP
UCAS ViH - Vi 3\\*—'[CAsg’ / /‘
VIL - N Vi
tcrp < tcsH >
<> «——1RCD « tRSH [ tCRPT
TCAS VIH - / ’\ «—tcas——> / i
VIL - N i
< tRAD™ |
tasR | [tRAH  tasc tRAL >

> «—tcaH
A ViH - ROW ‘| cOLUMN
VIL - ADDRESS ADDRESS

twes

<—twcH
— VIH-
W < twp
VIL - X
—— VIH-
OE
VIL -
DQO ~ DQ7 DS e ok
VIH - >< ><
DATA-IN
VIL - A 7
tbs
DQ8 ~ DQ15 < «—tDH—>
VIH - >< ><
DATA-IN
VIL - A\ /
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KM416C4000B, KM416C4100B CMOS DRAM

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

D trRC >
< tRAS < tRP—
— VIHH- \
RAS \
ViL - \\ /1
fcrRP tRPcﬂ
’4—»
—— VH-
UCAS / \
VIL - _
tcrp tcsH >
——trcD « tRSH > ‘HtCRP”
— VIHH- 7 ot R —
LCAS / \ CAS /
VIL - X S
< tRAD— >
1
tasR | [tRAH  tasc tRAL

<—>| » FtCAH
A VIH - ROW ‘" COLUMN
VIL - ADDRESS ADDRESS
twcs
«—twCH |

— VIH- /
W < twp
VIL -

—— VIH-
OE
VIL -

D
DQO ~ DQ7 LS on
VIH - >ﬁj
DATA-IN
VIL -

DQ8 ~ DQ15
VIH -

VIL -
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KM416C4000B, KM416C4100B CMOS DRAM
UPPER BYTE WRITE CYCLE ( EARLY WRITE)
NOTE : Dout = OPEN
N tRC >
tRAS l«——tRP——>
—— VIH-
RAS ViIL - \\ 7/ \
¢ < tcsH >
R e trep tRSH ftCRP%
- VH- 3 «——tcas———>
UCAS |, / \\\\ J //
tcrp «—trPC
——— VIH- ﬂ
LCAS / \
VIL -
< trRAD |
tAsr tRAH tasc tRAL >
> <«tcaH
ViH - > <|j ROW COLUMN
A VIL - ADDRESS ADDRESS $< ><
twcs
“—twcH—]

— VIHH- \
W
VIL -

twp

—— VIH-
OE
VIL -

DQO ~ DQ7

VIH -
VIL -

tps
DQ8 ~ DQ15

VIH -
VIL -

<> «—1{DH
DATA-IN TD<

I:I Don't care
! Undefined
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KM416C4000B, KM416C4100B CMOS DRAM

WORD WRITE CYCLE ( E CONTROLLED WRITE )
NOTE : Dout = OPEN

trRC
< tRAS » e tRP— 5
—— VIH- N E—
RAS
VIL - \\ P \
tcRp < tcsH >
«~———tRCD tRSH < tcrP |
UCAS ViH - / 3\\*—'[CAS -7 / /‘
VIL - N Vi
tcrp < tcsH
<> «—1RCD « tRSH tCRP
[cas / )\ <« tcas / 7
VIL - N
trRAD
tasr | |trAH tasc tRAL >
> “—tcAH
A ViR ROW ¢ COLUMN
VIL - ADDRESS ADDRESS
<;ICWL;J
tRWL

— VIH- X e
twp
W /
VIL - \\
oF VIH - y J\
VIL - / toED “toEH

t
DQO ~ DQ7 BS e ton—
VIH - ’<—/ ><
DATA-IN
VIL - \ /
tbs
DQ8 ~ DQ15 «—{DH—>|
VIH - ’</ 5><
DATA-IN
VIL - AN /

e

ELECTRONICS

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6150372/km416c4000b.html

KM416C4000B, KM416C4100B CMOS DRAM

LOWER BYTE WRITE CYCLE ( E CONTROLLED WRITE)
NOTE : Dout = OPEN

trRC
< tRAS > [e——RP—>
—— VIH- 3
RAS \
ViIL - \ 7
tcrp ‘*tRPC‘W
F—)
— VH-
UCAS / \
VIL - _
< tcsH >
lcrp ) «—tcrRP—>
+«—tRCcD——¢«———+tRSH > ‘
— VH- 7 i «— R
LCAS \ tcas / /
VIL - N
< trRAD—>
tasr | |trAH tasc tRAL
> > “—tcAH
A VIH - ROW COLUMN
VIL - ADDRESS ADDRESS
%tCWL%‘

WL/

— VIH- 3 F'[WPj/
W
VIL - N
=g ViH- toEH |
OE VIL - toED

DQO - DQ7 tbs—> ~—1DH
VIH -

ViL -

DATA-IN

DQ8 ~ DQ15
VIH -
VIL -
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KM416C4000B, KM416C4100B CMOS DRAM

UPPER BYTE WRITE CYCLE ( OE CONTROLLED WRITE )
NOTE : DouTt = OPEN

< tRC
< tRAS —tRP—
—— VIH- \ 3
RAS \
ViIL - \\ 7/
terp < tcsH >
<> «—1RrRCD . < tRSH ﬁtCRPH
UCAS ViH - 7 \\‘—ICAS% /
VIL - N Vi
tcrp «—tRPC
e ]
—— VH-
LCAS
VIL -
“——trRaD— >
tasr | |tRAH  tasc IRAL g
> 1CAH
A ViH - ROW ¢ COLUMN
VIL - ADDRESS . ADDRESS
< tcw——
«—tRrwL———>

— VIH -

w VIL - 3y ktwpﬂy
N
— VHH-
toeH
OE VIL - /L—>tOED 4—:’\

DQO ~ DQ7
VIH -

VIL -

DQ8 ~ DQ15 tbs—> «—1tDH
VIH -
DATA-IN
VIL -

e
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KM416C4000B, KM416C4100B

CMOS DRAM

WORD READ - MODIFY - WRITE CYCLE

< tRwc >
< tRAS tRP—>
RAs M \ \
VIL - N /
ICRP| «——trcD tRSH
V
— VH- N« tcas
UCAS
VIL - J \\ S
tcrP| |l . .
- > trRCD tRsSH
V
——— VIH- N tcas >
LCAS / N\ ‘
VIL - <«—tRAD—> d
< tcsH >
tAsrR| |tRAH tasc| |tcaH
VIH - ROW ¢ COLUMN
VIL - ADDR ADDRESS
) tRWL
< tawp
tcwp —tcwL—>
—_ V|H - «twp+
w
VIL - N \ Jr
trRwD
VM- ‘tOEA= y
OE
VIL - X
tcLz
<«—{cAC—>
« tAn «—tOED
DQO ~ DQ7 <
VI/OH -
VioL -
DQ8 ~ DQ15
VI/OH -
VioL -

e
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KM416C4000B, KM416C4100B CMOS DRAM

LOWER-BYTE READ - MODIFY - WRITE CYCLE

< trRwe >
< trRAS <« tRP—
— VIH- 3 { 3

tcRP «——trPC—>
’4—»
— VIHH-
UCAS /
VIL -

{crpP “—fRCD——»¢————————————tRsgH————————————>

\
[CAS VIH - Vi \ tcas > /
ViL - <tRAD > N
tcsH
tASR| |tRAH tasc| |tcaH

A ViH - ROW ¢/ COLUMN

VIL - ADDR ADDRESS

< tawD < tRWL
«———————tcwp———————> [«—tocwL—>

— VIH- “twp |
w
VIL - \ L

—— VIHH-
VIL -

DQO ~ DQ7
VI/OH -
VioL -

DQ8 ~ DQ15
VI/OH -

OPEN

VioL -

e

ELECTRONICS

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6150372/km416c4000b.html

KM416C4000B, KM416C4100B CMOS DRAM

UPPER-BYTE READ - MODIFY - WRITE CYCLE

trRwc
trAS o« RP— 5

s VIH - —\\ /1—\

VIL -

ICRP| l«——trep tRSH

——— ViH- N tcas >
UCAS
VIL - J \\ /
tcrpP “—trPC 4"
r—b
— VIHH-
LCAS / \
Vi - <«—tRAD

< tcsH
tASR| |tRAH tasc| |tcaH

A ViH - ROW ¢ COLUMN
VIL - ADDR ADDRESS

tRwWL

[AWD

«—tcwL—>

tcwp
— VIH- —t\wp>|
W

VIL - \ ‘

tRWD

toEA

—— VIH-
OE \
VIL -

DQO ~ DQ7
VI/OH -

OPEN
VioL -

tcLz

<—tcac |
“—taA

DQ8 ~ DQ15 tRAC
VI/OH -

VioL -

e
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KM416C4000B, KM416C4100B CMOS DRAM

FAST PAGE MODE WORD READ CYCLE

tRASP m\;
—— VIH- Y
RAS
VIL - \\ " ;/
1
tcsH «———tRHCP—>|
tcrp “—tpc—— ¢ ———tpc > trC
l RCD tcp {cp tcp| «trPC>
UcAs VIH - \ tca /’ N fcas // _\\ tcas // S\ ICA:! X
VIL - ~__f /1 N \_
‘E tRAL
tcrrP
B treD tcp tcp ler <« trPC
TCAS VIH - / ,\‘ tcas /’ \\1 tcas | //_\\‘ICAS‘ //_ ‘\\ [cas \
ViL - | N S A \
“tRAD |
tasr| [tRAH tasc tcaH tAsc tcaH  tasc tcaH tasc| [tcaH
< <> <> > € » <
A ViH - ROW COLUMN /' COLUMN COLUM f COLUMN
VIL - ADDR ADDRES NADDRES . ADDR \ ADDRES
<« tRCs —He1lRCS <«1RCS > {RRH
‘tch tRCH—> tRCH tRCH >, <« tRCH—>
— VIH- / r f 3
W / \ \
ViL -
<«—>{cac >tcac <> tcAC
—taa—> “—{AA—> —tAA—>
‘*tA‘AH “—tcPA—> “—tcPA—> [« tcPA—
V- togA r‘\tto_Ef z‘\f@» ZNtO_EA»
OF \F / /
VIL - /
tcacf«—> toFr «—>| toFF «—>|tOFF < > {OFF
DQO ~ DQ7 «—1RAC toez b toez > toEZ toez
VOH - 4 j ‘ / / \ / \
VALID VALID VALID > ’< VALID N
VOL - ,\DATA-OUT 7\DATA-OU 7\DATA-OU'/I'7 ,\DATA-OU}I'
tcLz ™
tcac toFr
DQ8 ~ DQ15 “—tRAC < toez
VOH - -~ {
VALID \
VoL - \ DATA-OUT)

tcLz

e
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KM416C4000B, KM416C4100B CMOS DRAM

FAST PAGE MODE LOWER BYTE READ CYCLE

tRASP «’[/ﬁ\;
—— VIH- 3
RAS
VIL - \ 6 ;/
1
<« trRHCP— |
tcrp
l < tRPC
—— VIH-
UCAS ViL
<7ICSH*1 f——tRAL—>
e——1tpC «——1pC >
tcrp tcp
e ——1tRCD > «—trRPC
VIH - x\ tcas tcas /X _fcas _—)\L
LCAS L 7\(
ViIL - / \
‘—tRAD—"
tAsr| [tRAH  tAsc tcaH ASC ICAH tasc tcaH tasc| [tcaH
e <—>‘ ‘<—> - > D —
ViH - ROW COLUMN / COLUMN £oLuM ¢ COLUMN
A C
VIL - ADDR ADDRES NADDRES \ ADDR \ ADDRES ><
<« trRCs <{RCS <«|[trRCs < tRRH
tRCS|
tRCH tRCH ﬂ tRCH «—tRCH—>
— VIH- i 3 3
W / AN
VIL -
<«—>tcAC tcac < tcac
“—taa—> —tAA—> 17:V-
“——taa—> «—tcpPA—> «—tcPA—> <« —tcPA—>
— VIH- \t\OEQ ,‘\toJ:EA_'
OE /]
VIL - /
tcac toFF toFF
DQO ~ DQ7 —1RAC > toEZ > toEZ
VOH - VALID VALID N
VoL - \ DATA-OUT/ \ DATA-OUT]
tcLz
DQ8 ~ DQ15
VOH -
OPEN
VoL -

e
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KM416C4000B, KM416C4100B CMOS DRAM

FAST PAGE MODE UPPER BYTE READ CYCLE

D tRASP «tﬂ\;
— VIH- 3
RAS
VIL - \ 6 /
1
< tcsH “ trRHCP
«—tpc—>«——tpc—>¢——tPC >
tcrP
tcp tcp tcp
f*‘itRCD > D | < > <«—tRPC—>|
VIH - \ tcas| /1 tcas /N lcas, /—\ Icas Y
Ucas |, / N4 \: :j/ \:j/ \:j/ \_
N/
tcrrP
N «—tRPC—>
— VIHH-
Lcas |, (RAL— \_
«-tRAD—>
tAsr tRAH tAasc| |tcaH tasc| |tcaH tasc tcaH  tasc tcaH
< <> . = >
ViH - ROW COLUMN f COLUMN COLUM COLUMN
VIL - ADDR ADDRES NADDRES ADDR ADDRES
<«|tRCS <1RCS trcs tRRH
trcs
tRCH tRCH ﬂ tRCH “«—tRCH—>
— VIH- f T 3
W / \
ViL -
»tcAac < tcac < tcac
«——taA—> «—tAA—> «—tAA—>
<7tA‘A4> <«—tcPA—> «—1tCPA—> [«—1{CPA—>
= V- ffﬁ r*\t:f_f*, z\EO_EA./\Eﬂ/
VIL - /
DQO ~ DQ7
VOH -
OPEN
VoL -
tcac <« |tOFF toFF
DQ8 ~ DQ15 «——1RAC <« {oEZ “ > lOEZ
VOH - y—  \ T\
VALID VALID N
VoL - \ DATA-OUT>_‘< DATA-OUT)

tcLz

e
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KM416C4000B, KM416C4100B CMOS DRAM

FAST PAGE MODE WORD WRITE CYCLE ( EARLY WRITE)
NOTE : Dout = OPEN

< tRASP tRP—>|
LT
RAS VIH \ «—tRHCP——|
VIL - 6 /
1
tcrp ——tpc——«—tPC [—tRSH—>]
< <—tRCD > —tcp > “—tcp—> [+—tCRP—>
UcAS ViH - / \FtCAs* / \FtCAs» / \FtCAs*
VIL - N / \_i 6— NI
tcrp < tpC < tpc > < trsH
N tRCD «tcp «—tcp—>
[CAS ViH - / \«ICAS» /‘ ’\«ICAS» /‘ S\FtCAS*
ViL - N N _—
<—tRAD i0
‘ t‘CSH > tRAL
tASR¢ tRAH tasc| |[tcaH tasc tcAH tasc| |tcAH
COLUMN i0 { COLUMN
ADDRESS i ADDRESS
io
twcs  |twcH twcs twcH twcs twcH
4—}‘ [ —
W VIH - ——twp—> “-twp if’_\ twp—> /
VIL - 3 Vi X N Vi
— VIH- i0
OE
VIL - i0
DS toH tps| | toH tbs| |tDH
DQO ~ DQ7 > > >
VIH - VALID X VALID h VALID 3
VIL - DATA-IN DATA-IN /' DATAIN ¢
tbs toH tbs tDH {DH
DQ8 ~ DQ15 > > >
ViH - VALID VALID VALID b
VIL - DATA-IN S DATA-IN / DATA-IN P

e
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KM416C4000B, KM416C4100B

CMOS DRAM

FAST PAGE MODE LOWER BYTE WRITE CYCLE ( EARLY WRITE )
NOTE : Dout = OPEN

« tRASP > tRP
LT
—— VH «—————tRHCP—>]
RAS
VIL - N .
io
trRPC
tcrP
RN
— VH- i6
UCAS
VIL -
< tpc < tpc >  «—{RSH—>|
tege < tRCD tcp—> «—tcp—>|
T U
[CAS ViH - / 3\FICAS ’\«ICAS { S\FTCASj 7/
VIL - \—ié
<;tRAD—T
t?SH > tRAL >
tASFz¢ tRAH tasc| |[tcaH tasc| |[tcaH tasc |tcAH
A ViH - { ROW S { COLUMN COLUMN 9N/ coLumn
VIL - ADDR ADDRESS ADDRESS _ /' \ ADDRESS
i6
twes|  [twcH twcs twcH twcs twcH
3 MRS
m VIH - \ —twp—> / \ frtwp if’_\ twp—> /
VIL - / Z

—— VIH- io
E
VIL - 6
DQO ~ DQ7 tps toH tbs toH tbs }RI;I
ViH - VALID } 4 VALID } o 4 VALID
VIL - DATA-IN DATA-IN DATA-IN
i0
DQ8 ~ DQ15

VIH -
VIL -

e
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KM416C4000B, KM416C4100B CMOS DRAM

FAST PAGE MODE UPPER BYTE WRITE CYCLE ( EARLY WRITE)
NOTE : Dout = OPEN

< tRASP [tRP >
——— VIH- y
RAS RHCP— |
VIL - \ . ;/
io
¢ —tpc—«—tpPC «—1RSH—>|
CRP
(NN tRCD > <«tcp— «—tcp—>
UcAS VIH - / X\FtCAS” ’\FtCAs» ¢ S\*LtCAs
VIL - X s
I
; «—>{tRPC
.
— VH-
LCAS /
VIL -
RAD « tRAL—>
P ) e
t(ESH
tASR¢ tRAH tasc| |[tcaH tasc tcaH tasc| |tcaH
I —
VIH - 67\ /
A 4 ROW } ‘ COLUMN COLUMN COLUMN
VIL - ADDR. ADDRESS ADDRESS . /'\\ ADDRESS
i6
twcs‘ twey twes twcH twes| | twcH
W VIH - \ —twp— / \ [“twp ié_\ twp—> /
VIL - Vi X X
oF VIH - i0
VIL - 6
DQO ~ DQ7
VIH - i6
VIL - .
io
tbs toH tbs toH tbs toH

DQ8 ~ DQ15 > ) >
ViH - VALID VALID
VIL - DATA-IN " DATA-IN

e
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KM416C4000B, KM416C4100B

CMOS DRAM

FAST PAGE MODE WORD READ-MODIFY-WRITE CYCLE

< tRASP il
< f >
R_,AS VIH - \47tCSH—> F
VIL - N\ / |
terp tPRWC f——tRSH———>|
> «—trcD tcp—> —tCRP—>
— VH- N A
UCAS \‘—tCAS — / \‘7ICAS —
VIL - N 7 X 7
tcrP
k* <~—tRCD > tcp—> HtCRP—>
— VIH- A 0 X e
LCAS \ tcas / \ tcas ——
VIL - N Vi X i
“trRAD
> tRAH < tRAL
tAsr < tean < tcaH
tASCr—— tASC |
A ViH - ROW coL. {coL
VIL - ADDR ADDR LADD
trcs J tRWL [« N
F; tcwL «| |« trRcs tocwL >
W ViH - / ‘\ twp /l \ twp/i
Vie- ——tcwp——> ::jF «—tcwp———> —o
tAawD——> tawD >
tRWD—> tcPwD—
oF VIH - toEA toEA /
VIL - SL / SE /
toep
etcacs ‘tCAC
>-1DH
< tAA—> #IDH —tAA —> e tgs
DQO ~ DQ7 «———tRAC— “toEz
VI/OH - ‘< 7 X
Vi/oL - > . L /
fcLz [« tcLz
VALID : VALID VALID
D,‘ATA-OUT DATA-IN D,‘ATA-OUT DATA-IN
OED tcac toED
<tcAac> < .
>« tDH
A 0, R <1tDs
DQ8 ~ DQ15 «—trRac——> tos «toEz
VI/OH -
VioL - 7 R 3 3
tcLz tcLz
VALID VALID VALID VALID
DATA-OUT DATA-IN DATA-OUT DATA-IN
I:I Don't care
! Undefined
ELECTRONICS
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KM416C4000B, KM416C4100B

CMOS DRAM

FAST PAGE MODE LOWER BYTE READ - MODIFY - WRITE CYCLE

N trRP
tRASP
RAS VIH - 5\ tcsH X
VIL - 7 N
tcrP trRPC
‘4»
——— VH-
UCAS
VIL - \
tcrpP tPRWC e IRSH ———>
[» *—trcD T “tcp > rfcrP—>
———= VH- N tcas——» \ ——tcas——
LCAS N\ N
VIL - / L P
«tRAD»‘
7 tRAH “tcan tRAL
Dl »—tCAH
R TASC >« TASC > | )
A ViH - ROW coL. fcoL
VIL - ADDR ADDR LADD
J tRWL |« N
rtRCS tcwL < trcs tcwL <>
— VIH - X | twp /L twp
w / N~ N
viL- “«<——tcwp— X “«——tcwp—
tAwD——> N tAWD——>|
tRwD—>| < tcPwD—
—— VIHH- toEA tOEA
<>
VIL - * /
tcac
tcac>
tAa—> «—{AA—>
DQO ~ DQ7 trRAC >
VI/OH - /
VioL - 3
tcLz = tcLz
VALID VALID VALID VALID
DATA-OUT DATA-IN DATA-OUT DATA-IN
DQ8 ~ DQ15
VI/OH -
OPEN
VioL -

e
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KM416C4000B, KM416C4100B CMOS DRAM

FAST PAGE MODE UPPER BYTE READ - MODIFY - WRITE CYCLE

tRP,
tRASP N
—— ViH- — Y tcsH /
RAS
VIL - \\ 7/
tcrrP tPRWC > & RSH———”
<~—trRCD—> “tcp > —tCRP—>|
- —\
—— ViH Nl tcas——» «——tcAs
UCAS
VIL - X i N /
tc]ip> H‘IRPC
— VH-
LCAS
VIL -
*tRADﬂ
tas ™ <tcaH ) tRAL !
R L «{cAH
tASCo— tASC > )
A ViH - ROW coL. fcoL
VIL - ADDR ADDR \ADD
IRCSJ tRWL | —>]
' tcwL < € trcs tcwL <>
— VIH- / X [twp )r X [twp /
w VIL - / \< ;J( \
B —— <« tcwp— «—tcwp——
tawD tAWD——>|
tRWD < tcPwD —>
—— VIH- toea S toEA S
OE \E;
VIL - / { ;/
DQO ~ DQ7
VI/OH -
OPEN
VioL -
toED tOED
tcac tcac
—»H«1{DH
t
«—tAan—> tAA—> toEz «J:s
DQ8 ~ DQ15 «—tRAC
VI/OH - / /
VioL - h N
tcLz
VALID VALID VALID VALID
DATA-OUT DATA-IN DATA-OUT DATA-IN

|:| Don't care
. Undefined

e
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KM416C4000B, KM416C4100B CMOS DRAM

RAS - ONLY REFRESH CYCLE
NOTE : W, E, DIN = Don't care

Dout = OPEN
trRC >
e tRP—>
RAS VIH - —\\ tRAS » A
VIL - 1/ \
trRPC
tegp|
——— VIH-
UCAS / \_/
VIL -
tcgpl
— VIHH-
LCAS / \_/
VIL -
tasr| |tRAH
-~
VIH - > i ROW
A VIL - ADDR
CAS - BEFORE - RAS REFRESH CYCLE
NOTE : OE , A = Don't care
«—tRP—> N e tRP—i
VIH - | RAS > |
RAS \
VIL - \
{CRP— tRPC—>!
le—tCP—»>
UCAS VIH - Z_\\"[CSR' tcHR \
VIL - / N
<tcp—>
- VH- /X fcsr ¢
LCAS / \© toHR > ﬁ\
VIL - Vi
DQO ~ DQ7 tOFF —>]
VOH -
Vo - OPEN
DQ8 ~ DQ15
VOH -
VoL OPEN
) twi
kﬂ «tWRHﬂ
— VIH- ‘i\
W /
VIL -

e
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KM416C4000B, KM416C4100B

CMOS DRAM

HIDDEN REFRESH CYCLE ( READ )

VIH -
VIL -

— VIH-
w
VIL -

—— VIH-
VIL -

DQO ~ DQ7
VOH -
VoL -

DQ8 ~ DQ15
VOH -

VoL -

tRC

trRC

<—tRcD

trRP

tRAS > F:

«——tRCD ————>«—1tRSH—>

«—tCHR—>|

trP.
N

/

/

«—1tRSH—>

«—tRAD —>|

«—tCHR—>

{RAH tasc

tRAL

f——>|
ROW
ADDRESS

< «—tcAH
COLUMN
ADDRESS

L—»‘ tWRH

———tRCS—>
7 N\
tAA——
\rtOEAﬂ /
9L«IOFF
«——1tcAac—>
tcLz «
< tRAC > toEz
/ \
OPEN ’< DATA-OUT S
N /
Y/
OPEN '{ DATA-OUT | S
X /

e
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KM416C4000B, KM416C4100B CMOS DRAM

HIDDEN REFRESH CYCLE ( WRITE)
NOTE : Dout = OPEN

* (RC tRP. tRC tRP.
——— VIH- \ trRAS F; —tRAS —>
RAS
VIL - \\ p \
IcrpP
< *» <~ fRCD ———>¢—tRsH—| <«—tCHR—
— VIH- Y
UCAS \
VIL - N Vi
Fﬁ)’ —tRCD »<«——tRSH —>| <«—ICHR—>
—— VIHH- X
LCAS \
VIL - N yis
< tRAD — %
< tRAL
tAsrR RAH tasc <tcan
A ViH - ROW COLUMN
VIL - ADDRESS \. ADDRESS
L—» tWRH
" ><twWRP
— VH- = —twCH—> 7
W \‘ [Wp » / \
VIL - X Z
— VIH-
OE
VIL -
tps et il
DQO ~ DQ7 toH
VIH -
DATA-IN
VIL -
tbs PEFINN
DQ8 ~ DQ15 toH
VIH -
DATA-IN
VIL -

e
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KM416C4000B, KM416C4100B CMOS DRAM

CAS - BEFORE - RAS SELF REFRESH CYCLE
NOTE : OE ,A=Don't care

«—ARP—> tRASS > «——1RPS
——— VH- X
RAS N\ J/ \
tRPC—> «——trRPC—
tcP—>
g V- z—\\‘tcsper *tCH%V—\
VIL - /
N (S
= VIH - z—\\ tCsR <tcHs )
VIL - / N
DQO ~ DQ7 torr >
N
vor- > OPEN
VoL - i
DQ8 ~ DQ15
—
XOH ] ) OPEN
; /
ot twrP
«tWRH+|

W / N\

TEST MODE IN CYCLE
NOTE : OE , A =Don't care

tRC
tRP— «—tRP——>
——— VIH- X tRAS > X
RAS \
VIL - \
tCrRP™| <«—trPC—>
—tcP—»|
VIH - /X _fcsr
UCAS /] \~ > tCHR———>
VIL - N Z
tcp—|
- /y—\ |tcsr
LCAS ViH \‘ > tCHR i
VIL - /
W ViH - \ twrs, «t\NTHj
VIL - X
DQO ~ DQ15 torF
VOH -
OPEN

VoL -
|:| Don't care

e
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KM416C4000B, KM416C4100B CMOS DRAM

PLASTIC THIN SMALL OUT-LINE PACKAGE TYPE(II)

50 TSOP(II) 400mil Units : Inches (millimeters)

HHAAHHAAHHHAHAHAAHHHHHEHEAHHA t
28 g
| o
alg ]
<< <
oo O‘
HHHHHHHHHHHHHHHEHHHEEHE0H v 0.004 (0.10)
0.010 (0.25)
0.841 (21.35)
MAX
0.821 (20.85) R 047 (1.
0.829 (21.05) % 0-0119\((8-25)
HHHHHHHEHHHHAHH AR HEE 1 05"
0.034(0.875) | | 0.0315(0.80) 0.002 (0.05) 0.018 (0.45)
SN 0.030 (0.75)
0.010 (0.25)
0.018 (0.45)

e
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