DRAM MODULE

KMM372C400CK/CS
KMM372C410CK/CS

KMM372C400CK/CS & KMM372C410CKI/CS with Fast Page Mode
AMx72 DRAM DIMM with ECC using 4Mx4, 4K & 2K Refresh, 5V

GENERAL DESCRIPTION

The Samsung KMMITZC40(1)0C = a 4MxfZods Dynamic
F&M  high density memory modue.  The Samsung
EMMITZC40(1)0C consists of eighiesn CMCS 4Madbis
CRAMs in SOUTSOP-I 300mil package. and two 16bits driver
C in 48pin TSS0P package mounted on & 183-pin glass-
epoxy subsirate. A 01 or 0.22uF deccupling capacitor is
miounied on fthe printed crcuit board for each DRAM. The
EMMITZC4A0(1)0C is 3 Dual In-line Memory Module and is

intended for mounting into 188-pin edge connecior sockets.

PERFORMANCE RANGE

FEATURES

« Part Identfication

- EMMAF2C400CK (4086 cycesifams Ref., SOU)
- KMM3T2C400C5 (40BE cycesidms Ref, TSOP)
- KMMAT2C410CK (2ME eycesi32ms Ref_, S0U)
- EMM3T2C410C5 (2048 eycesiI2ms Ref, TSOP)

- Fast Page Mode Operafion

- TES-before-RAS Refresh capability

« FES-only and Higgen refresh capability
= TTL compatble inpuis and outputs

- Single SVZ10% power supply

Speed tRas toac taz « JEDEC standard pncut & Buffered PDpin

5 Elns 18ns O0ns « Bufferes input except FAS and 00

B AOns 20ns 10ns = PCB : Height{1000mil}. double sided component
PIN CONFIGURATIONS PIN NAMES
Fin Front |Pin Front | Pin Front |Pin Back |Pin Back |Pin Back Pin Hames Funiction
1 Wss |20 RSVD|S57 DQz2 |85 Wes |113 RSVD 141 DQss AQ. BO, AT - 11 | Address Input (4K Ref)
2 D20 |30 FASO|sS: D23 |86 Do2e |114 "HAST|142 DOsSo AD, BO, A1 - A10 | Address Input (2K Red)
3 Dl |31 OED |58 Veo |87 D227 |115 RFU [143 Ve Do - DAT Data In/Out
4 D2 |32 wves |80 DOM |85 DQAB|116 Vss |144 DQBO WO W ReadWrite Enable
§ DQ3 (33 A0 |81 RFU |80 DQ20|117 A1 |145 RFU
B Voo |34 A2 (B2 BFU (80 voo |11 A3 148 RFU DE. OEZ Cutput Endo'e
7 D4 |35 A4 |83 RFU |91 D240 |18 AS |147 RFU RASD, RASZ Row Address Strobe
B DO5 |38 A8 |84 RFU |02 DQ41 120 AT |14 RFU TESD. TASA Colume Address Sirobe
0 D6 |37 A8 |85 Do?5 |03 Doez|121 AR |14 DOR1
W0 DQ7 |38 A |85 DoPe |94 Dod2|122 AN (150 Das2 Voc Power +5V)
11 DaB |30 *Ai2 |87 DQo7 |95 Dad4 (123 "a13 151 D63 Ves Ground
12 wvas |40 Woo |EE Wes (OB Wes (124 Veo [152 Ves MNC No Connection
12 D02 (41 RFU |82 Doo2e |97 Do4s (125 RFU (152 DoB4 o Presence Detect Enabe
14 DQ10 |42 RFU |70 Doo2o|os Dose (128 BD 154 Doss =TI = .
15 DQ11 |43 Wss |71 DQ30 |99 DQ47 (127 Vss [155 Dase ' resence Detect
18 D@12 |44 TEZ |72 D@31 (100 DO4E (128 RFU [158 DQsET 100 -1 T bit
17 DQ13 |45 TEET |73 weo (101 DO42 (120 "FRESE(157 Vee REVD Reserved Lse
18 Veo |48 TESE |74 D@32 (102 veo 130 "TASE|158 Doss
19 DQ14 |47 RSVD|75 DQ33 (102 D@50 (131 RSVD |15 DQAG HHFU — tHET:fr"EUIME Use
0 DOQY5 |48 WZ |78 DO 104 DOS1 (132 PDE (180 DQTO NG ma are nat used in His module.
M D6 |48 Voo |77 D@35 (105 DesT (133 wee [181 DGT PD & ID Table
22 D7 (50 RSWD | 78 Wes [ 108 D52 134 RSVD 162 Wes PFin SONS GONG
2% Vss |51 RSWD|78 PD1 |107 Wss [135 RSWD (162 FPD2 7 3 3
24 RASVD |52 DQIB |80 PO3 |102 RSVD (138 DOS54 (184 PD4 P00 1 1
25 RSVD |53 DQig |21 PDS |108 RSVD (137 DQS5 (165 FD6 PO3 0 0
26 Voo (54 Wes | B2 PO7 (110 Voo |138 Vss (168 PDB PD4 1 1
27 WO |55 pozo[82 Do |11 RFU |130 DQSE (167 1D Boa 2 g
22 TASO|56 DO |84 Vec |112 "TAST|140 DQST (188 Vec LT 0 i
NOTE - A11 is used for only KMM272C400CKICS (4K ref) Pl:fl’uf‘ g E
PD Mole : PO & ID Terminals must each be pulled up through a reglster to o & the next higher M 0 0

level assembiy. PO wil be elther apen (NC) or diven to \és via sn-board Buter clrouls. pr -  for Vol of Drve IC & 1 for N.C
12 Mote 105 will be einer open (NC) or connecied directly bo \s witnout 3 bufter.

D :Dfores & 1forM.C

L
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KMM372C400CK/CS

DRAM MODULE KMM372C410CK/CS
FUNCTIONAL BLOCK DIAGRAM
FEED RAGSE
TEED - TEH =
Wo —1= W2 =
7 o o —
A1-AT1{810) AT-A11(A10)
D0 —|D2d ogag — DD
DO —|D21 037 —— P21 e
D2 ——|Da2 Doag Do
Doy =—|Daa ooag Do
[ T 1 [ T T T 1
Do =——| 0G0 Co40 «—Dod
DoE |02 C42 «—DoZ
Doy —|0aa Cl143 +— Do
L 1 1 I I I |
DB = oo D44 «—poo
e [y T LQES e——DQ1 oy

D0 e—|Da2
D11 — |03

OG22 e—|Cd]
D13 e— (D
D14 ——|Da2
DoE —| 023

DOME —|D20
DO17T —| D
DQ1E =— |02
Dog — a3

D22 e—|D20
D21 o—|Del1
D22 «— |02
D23 —|Da3

D24 «— oo
DQR25 «—| D
D26 —|Di22
D27 —| D923

Do2g ——(Cad
Di2p L
Do3n —|(0a2
D3 =

D32 «——|D20
D33 o— |0
DO — |2
D35 —|D0a

Cid48 — Do
Ca47 — Do

43 Dl
050 ~—— Do
0ag1 «— DG

052 —— DD
0353 «— D i3
OS54 +—— DO
055 —— D2

058 «—— Do
D357 — Do
0a58 — oo
0358 ~— Do

080 «—Doo
Oaa? — Do
O3 — D3

D4 «—ooa
Da85 — Do
Caas «— oo
Caa7 «—— Do

0Q8d «—Dao
Ci8s —— Do
pa70 —pog U7
0af «—Do2

Ve T ——— - BO o—————— U817
Jng:a.rzezau; %:&a.:;tﬂr To s DRAMs Al-An o—— &1-An; UD-U1T
Vss -l_ o, 2 -
0ED, 2 m—m——f——
ELECTRIOMNICS
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KMM372C400CK/CS

DRAM MODULE KMM372C410CK/CS
ABSOLUTE MAXIMUM RATINGS *
Item Symbol Rating Unit

Voltage on any pin relative Vss VIN, VouT -1to +7.0 \%

Voltage on Vcc supply relative to Vss Vce -1to +7.0 \%

Storage Temperature Tstg -55to +125 °C

Power Dissipation PD 18 w

Short Circuit Output Current los 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 intended

periods may affect device reliability.

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

Item Symbol Min Typ Max Unit
Supply Voltage Vce 4.5 5.0 5.5 \Y;
Ground Vss 0 0 0 \%
Input High Voltage VIH 24 vee+1t \Y
Input Low Voltage ViL -1.0"2 - 0.8 \%

*1 : Vcc+2.0V/20ns, Pulse width is measured at Vcc.
*2 : -2.0V/20ns, Pulse width is measured at Vss.

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

KMM372C400CK/CS KMM372C410CK/CS .
Symbol Speed - - Unit
Min Max Min Max
Icci -5 1620 1980 mA
-6 1440 1800 mA
Iccz Dong& care - 100 - 100 mA
Icc3 -5 - 1620 1980 mA
-6 - 1440 1800 mA
Icca -5 - 1440 1620 mA
-6 - 1260 1440 mA
Iccs Dont care - 30 - 30 mA
Icce -5 - 1620 1980 mA
-6 - 1440 1800 mA
liw) -45 45 -45 45 uA
low) Dong care 5 5 5 5 UA
VOH Don care 2.4 - 2.4 - \%
VoL - 0.4 - 0.4 \%

Icc1*: Operating Current * (RAS, CAS, Address cycling @trc=min)

Icc2 : Standby Current (RAS=CAS=W=VIH)

Iccs*: RAS Only Refresh Current * (CAS=ViH, RAS cycling @trc=min)
Icca*: Fast Page Mode Current * (RAS=VIL, CAS cycling : tpc=min)

Iccs : Standby Current (RAS=CAS=W=Vcc-0.2V)
Icce*: CAS-Before-RAS Refresh Current * (RAS and CAS cycling @trc=min)
L) : Input Leakage Current (Any input O£VINEVcc+0.5V, all other pins not under test=0 V)
o) : Output Leakage Current(Data Out is disabled, OVEVouT£Vcc)

VoH : Output High Voltage Level (loH = -5mA)
VoL : Output Low Voltage Level (loL = 4.2mA)

*NOTE : Icc, 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 and Icc3, address can be changed maximum once while RAS=VIL. In Icc4,

address can be changed maximum once within one page mode cycle, tpc.
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KMM372C400CK/CS

DRAM MODULE KMM372C410CK/CS
CAPACITANCE (Ta=25°C, Vcc=5V, f = 1MHz)
Item Symbol Min Max Unit
Input capacitance[A0-A11(A10), BO] CiN B 20 pF
Input capacitance[W0, W2, OEO, OE2] CiN2 } 20 pF
Input capacitance[RASO , RAS2] CiN3 - 80 pF
Input capacitance[CASO , CAS4] Cina - 20 pF
Input/Output capacitance[DQO - 71] CbQ1 ) 20 pF

AC CHARACTERISTICS (0°CETA£70°C, Vcc=5.0V+10%. See notes 1,2.)
Test condition : Vin/Vii=2.4/0.8V, Voh/Vol=2.4/0.4V, Output loading CL=100pF

Parameter Symbol S 6 Unit Note
Min Max Min Max

Random read or write cycle time trRC 90 110 ns
Read-modify-write cycle time tRwc 133 155 ns
Access time from RAS trRAC 50 60 ns 3,4
Access time from CAS tcac 18 20 ns 3,4,511
Access time from column address 7Y 30 35 ns 3,10,11
CAS to output in Low-Z tcLz 5 5 ns 3,11
Output buffer turn-off delay toFr 5 18 5 20 ns 6,11
Transition time(rise and fall) tT 2 50 2 50 ns 2
RAS precharge time trp 30 40 ns
RAS pulse width tRAS 50 10K 60 10K ns
RAS hold time tRSH 18 20 ns 11
CAS hold time tcsH 48 58 ns 11
CAS pulse width tcas 13 10K 15 10K ns
RAS to CAS delay time trRCD 18 32 18 40 ns 4,11
RAS to column address delay time tRAD 13 20 13 25 ns 10,11
CAS to RAS precharge time tcrP 10 10 ns 11
Row address set-up time tAsrR 5 5 ns 11
Row address hold time tRAH 8 8 ns 11
Column address set-up time tasc 0 0 ns
Column address hold time tcaH 10 10 ns
Column address to RAS lead time tRAL 30 35 ns 11
Read command set-up time trcs 0 0 ns
Read command hold referenced to CAS tRCH 0 0 ns 8
Read command hold referenced to RAS tRRH -2 -2 ns 8,11
Write command hold time twcH 10 10 ns
Write command pulse width twp 10 10 ns
Write command to RAS lead time tRWL 18 20 ns 11
Write command to CAS lead time tcwL 13 15 ns
Data set-up time tbs -2 -2 ns 9,11
Data hold time toH 15 20 ns 9,11
Refresh period (4K refresh) tREF 64 64 ms
Refresh period (2K refresh) tREF 32 32 ms
Write command set-up time twes 0 0 ns 7
CAS to W dealy time tcwp 36 40 ns
Column address to W delay time tawp 48 55 ns 7

ELECTRONICS
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KMM372C400CK/CS
DRAM MODULE KMM372C410CK/CS

AC CHARACTERISTICS (0°CETA£70°C, Vcc=5.0V+10%. See notes 1,2.)
Test condition : Vin/Vil=2.4/0.8V, Voh/Vol=2.4/0.4V, Output loading CL=100pF

Parameter Symbol > 6 Unit Note
Min Max Min Max
CAS precharge to W delay time tcPwD 53 60 ns 7
RAS to W delay time tRWD 71 83 ns 7,11
CAS setup time(CAS-before-RAS refresh) tcsr 10 10 ns 11
CAS hold time(CAS-before-RAS refresh) tCHR 8 8 ns 11
RAS precharge to CAS hold time trPC 3 3 ns 11
Access time from CAS precharge tcpa 35 40 ns 3,11
Fast page mode cycle time trc 35 40 ns
Fast page mode read-modify-write cycle time tPRWC 75 80 ns
CAS precharge time(Fast page cycle) tcp 10 10 ns
RAS pulse width (Fast page cycle) trRASP 50 200K 60 200K ns
RAS hold time from CAS precharge tRHCP 35 40 ns 11
W to RAS precharge time (C-B-R refresh) twrP 15 15 ns 11
W to RAS hold time (C-B-R refresh) tWRH 8 8 ns 11
CAS precharge(C-B-R counter test) tepT 20 20 ns
OE access time toEA 18 20 ns 11
OE to data delay toep 18 20 ns 11
Output buffer turn off delay time from OE toez 5 5 20 ns 11
OE command hold time toEH 13 15 ns
Present Detect Read Cycle

PDE to Valid PD bit trD 10 10 ns
PDE to PD bit Inactive tPDOFF 2 7 2 7 ns

ELECTRONICS
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DRAM MODULE

KMM372C400CK/CS
KMM372C410CK/CS

NOTES

1.

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

. Input voltage levels are Vih/Vil. ViH(min) and ViL(max) are

reference levels for measuring timing of input signals. Transi-
tion times are measured between ViH(min) and ViL(max) and
are assumed to be 5ns for all inputs.

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

. Operation within the trcp(max) limit insures that tRAc(max)

can be met. trep(max) is specified as a reference point only.
If trRcD is greater than the specified trcob(max) limit, then
access time is controlled exclusively by tcac.

. Assumes that trRcD3 tRcD(max).

. This parameter defines the time at which the output achieves

the open circuit condition and is not referenced to VoH or
VoL.

10.

11.

. twes is not restrictive operating parameter. It included in the

data sheet as electrical characteristic only. If twcs3 twes(min)
the cycle is an early write cycle and the data out pin will
remain high impedance for the duration of the cycle.

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

. These parameters are referenced to the CAS leading edge in

early write cycles.

Operation within the tRaD(max) limit insures that tRac(max)
can be met. tRaD(max) is specified as reference point only. If
tRAD is greater than the specified traD(max) limit, then
access time is controlled by taa.

The timing skew from the DRAM to the DIMM resulted from
the addition of buffers.

ELECTRONICS
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KMM372C400CK/CS
DRAM MODULE KMM372C410CK/CS

READ CYCLE
tRC
tRAS > —tRp——>
RAS VIHH - 5\ /1—\
ViL -
< tcsH
feRe, <« tRrRCD tRSH < tcrRP
— VIH- h e ) 7
CAS / \\ teas / /
ViL - \
«—tRAD—> ‘
tRAL >
tAsrR tRAH tasc
> <«—tCAH
A ViH - ROW ¢ COLUMN
VIL - ADDRESS ADDRESS
trRCH
rtRCS** —tRRH—>
__ VIH- F
w
ViL -
—toFF —
taa toEZz—>
oE et
OEA —>]
ViL -
——tcac—>
<—tCLz—>|

< tRAC
VOH - L
DQ OPEN DATA-OUT —
VoL - EN /

|:l Dong care
.] Undefined

ELECTRONICS
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DRAM MODULE

KMM372C400CK/CS
KMM372C410CK/CS

WRITE CYCLE (EARLY WRITE)

NOTE : Dout = OPEN

trC
trRAS tRp——>
_— VIH- N
RAS /
VIL - \\ / \_
« tcsH
tcrP
«———tRrRCD tRSH ﬁtCRPH
— VIH- Y D — —]
CAS \ tcas /
ViL -
“—traD > .
tRAL
tAsr {RAH tasc
—tcAH —>|
A VIH - ROW COLUMN
VIL - ADDRESS ADDRESS
towL |
tRWL
twcs
—twcH
_ VIH-
W twp—
ViL - X Z
oF VIH -
VIL -
tps <«toH
VIH -
DQ DATA-IN
VIL -
D Dong¢ care
.l Undefined
ELECTRONICS
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KMM372C400CK/CS
DRAM MODULE KMM372C410CK/CS

WRITE CYCLE ( OE CONTROLLED WRITE )
NOTE : Dout = OPEN

tRC

trRAS tRp——»
— VH- 3
RAS N\ \

ViL - N /
« tcsH
tcrP
> trRCD tRSH rtCRPﬁ
oAS VIH - 7 ‘\\‘—tCAs — /
ViL - N\ Z

—tRAD—|

tRAL
tasr tRAH tasc
N

R e— «—tcAH—|
A VIH - ROW COLUMN
VIL - ADDRESS ADDRESS
—tow.———

I tRwWL >

— VIH-
W ‘*tWPg’/
ViL - \

— VIH-
OE
VIL - toep *—tOEH

tbs

——tDH—>
VIH -
DQ DATA-IN
ViL -
|:| Dont care
” Undefined
ELECTRONICS
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KMM372C400CK/CS
DRAM MODULE KMM372C410CK/CS

READ - MODIFY - WRTIE CYCLE

tRwc

tRAS [«——tRP——>
VIH- — X 3
RAS N\ \

VIL -

tcrP
g «——tRCD tRSH

VIH - tcas
CAS

4

ViL - «—tRAD—> N /
tasr| |tRAH tasc
<—T e p H‘tCAH
tcsH

A ViH - ROW COLUMN

VIL - ADDR . ADDRESS

tAwD 4—>‘tRWL
tcwp —towL—»

— VIH- \
W \“IWP >

ViL -

tRWD
— VH- toEA
OE
VIL -
tcLz <—>‘
—tcac—>
taa toH
tRAC
Do VI/OH - ’< VALID
VioL - \ DATA-IN

ELECTRONICS
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KMM372C400CK/CS
DRAM MODULE KMM372C410CK/CS

FAST PAGE READ CYCLE
NOTE : Dout = OPEN

tRASP trP
—— VH- y tRHCP > %\;
RAS
ViL - \\ D /

tcrP
<«——tRrCD «tcp— tcp—> [«——trsH —>
- — \ |
CAS ViH / \HtCAsj /
ViL - “—tRAD —>|
tasc
tasr tasc| |tcaH

> «tRAH — |
A VIH - ROW 7/ COLUMN COLUMN
VIL - ADDR ADDRESS /A ADDRES
L-'tRRH

“— .« - «~ —>
y tRCSﬂ* RCS *ﬁ RCS tRCH
— VIH-

W VIL - / \

«—tcAC > tcAC tcac

> tOEA toeA ) toeA
— VIH- jo—\ Y
OE \L \ /7 \JH
VIL - i

o0

e VOH -
VoL -
I:I Dong care
.l Undefined
ELECTRONICS
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KMM372C400CK/CS
DRAM MODULE KMM372C410CK/CS

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

tRASP trP
RAS VIH - —\\ «————tRHCP——>
ViIL - N . /1
io
torp trc tpc
> < —trcD— tcp—> tcp>  [«—tRSH—>
CAS ViH - tcas —> 7\ teas J T \e—tcas—
VIL - “—tRAD —| 7 ~\_i é;/ N 7
tasc
N tcsH—
tasr| |tRAH tCAH tasc| |tcaH tasc| |tcan
> - i >
A VIH - ROW 7/ COLUMN COLUMNR/ '°\ f coLUMN
VIL - ADDR \ADDRESS ADDRESS _/\ADDRESS
io
twcs twcs
| [ LWCH, twes > tweH > —twcH—>
- i6 —
W Vi \ [T twp—> / rtwp _\ twp
VIL - X . /
tCWL;’J L—tCWL*J tewL—>|
‘ tRWL
— VH- 6
OE Y
- 6
tbs toH

< <>
D VIH - VALID VALID
Q VIL - DATA-IN DATA-IN

ELECTRONICS
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KMM372C400CK/CS
DRAM MODULE KMM372C410CK/CS

FAST PAGE READ - MODIFY - WRITE CYCLE

N trRP
trRASP N
VIH - \ tcsH
RAS
ViL - \ Vi
trReD tRSH
[«tcp—» ICRP —>|
— VH- X N 2 N A N
CAS tcas / \ tcas
ViL - «tRAD X /
tPRWC
—>—<«{RAH N
l«—tCAH (RAL
tasr tasc L tASC= —>—1tCcAH
A ViH - >{;ow coL. ><Za_. ><
- ADDR ADDR DD
ViL A ‘
J “tRwL>
rtRcs tewL towL <
— VIH - twp Y
w / twp
ViL- ‘*ICWDg’\:jF <;tCWD4>\\
tawp tAwD >
tRWD < tcPwD
— VIH- tOEA toEA
OE
ViL -
toep tcac
<tcac> <
—tAA—> tAA —>
—1trRAC
DO VI/OH - /
VijoL -
tcLz

VALID VALID VALID VALID
DATA-OUT DATA-IN DATA-OUT DATA-IN

ELECTRONICS
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DRAM MODULE

KMM372C400CK/CS
KMM372C410CK/CS

RAS - ONLY REFRESH CYCLE
NOTE : W, OE, DIN = Don¢ care
DouTt = OPEN

tRC

tRAS » e tRP—
RAs \ f N
VIL - X
tcrp tRPq tcre
e \ \

S VIH -
VIL - /

tasr tRAH
A VIH - ROW
VIL - ADDR

CAS - BEFORE - RAS REFRESH CYCLE
NOTE : OE, A = Dont care

tRC
f—trp—¥ tRAS > tRP—
— VIH- \
RAS VIL - / trRPC \ \
tcp trRPC
VIH - i X [fcsr
CAS / \t—» «—————tcHR
VIL -
_ twrp twWRH
— VIH- 7 p
W \
ViL - _/
OPEN

toFr
VOH -
DQ
VoL -

ELECTRONICS
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KMM372C400CK/CS

DRAM MODULE KMM372C410CK/CS
HIDDEN REFRESH CYCLE (READ)
trRC f—1RC
trRAS » [«tRP—> <«—1RAS tRP

VIH- —

RAS
ViL -

tcrP

— VIH-
CAS /
ViL -

«—tRAD —|

< tRCD—>«—IRSH—> HtCHRHJ/
N \ /(

tasr {RAH tasc
«—tCAH
A VIH - ROW ¢ COLUMN
VIL - ADDRESS ADDRESS
‘ twWrRH
[
r—tRCS > tRRH <> *[‘*tWRP
— VIH-
W \
VIL -
tAA
— VIH- oy
OE toOEA —>
ViL -
——tcac—— torr <—>‘
—tcLz
tRAC ﬂ toEz
VOH - /
DQ OPEN DATA-OUT
VoL - 3
D Dong care
.l Undefined
ELECTRONICS
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KMM372C400CK/CS
DRAM MODULE KMM372C410CK/CS

HIDDEN REFRESH CYCLE (WRITE)
NOTE : Dout = OPEN

trc trC >
tRAS N tRP—»| l—trAS tRP
— VIH - 3
RAS
ViL - \ \
tcrP
o «—tRCD —— > —tRsH [ tCHR—>
— VIH-
CAS \
ViL - N
—tRAD—>|
tAsr tRAH tasc
| “—tcAH—>|
A VIH - ROW ¢ COLUMN
VIL - ADDRESS ADDRESS
‘ twWrRH
[
> tWRP
VIH - [e—twes [—twCH—> r
w t /
VIL - y wpP /
— VIH-
OE
VIL -
tos < ton
VIH -
DQ v DATA-IN
IL -
I:I Dong care
.l Undefined
ELECTRONICS
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DRAM MODULE

KMM372C400CK/CS
KMM372C410CK/CS

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

ltrRP
— VIH- 3 tRAS N /;1
RAS
VIL - \ 7/
tcPT— tRSH >
—— VIH- i ——1cHR N[ tcas———
CAS ‘\[—' N\ / /
VIL - N Z
tRAL
«—tasc— <tcaH
A VIH - i COLUMN
VIL - ADDRESS ‘
tAA— > tRRH
READ CYCLE twrP| |twRH trcs
«——1tcAC—>| tRCH
— VIH- g
W / \ \
ViL - /(
— VIH- i
OE \ /
ViL - ‘ .
tCL‘Z —toEa—> toez ——torr
VOH -
D DATA-OUT
Q VoL - 7>_
WRITE CYCLE twrP tWRH tRWL
tewL
— VIH- twcs
0 \ «——twCH——>f
VIL - X Z
‘ twp ‘ ‘
—— VIH-
OE
ViL -
}D_S,‘ L—'[DH ’ ‘
DO VIH -
DATA-IN
ViL -
READ-MODIFY-WRITE
tAwD towL
twrp| |twrH trcs
e N ——lcwD—>  [«—trRwL
W VIH- / \ twp
VIL - <tC—AC> N
tAA+—>
toEA
€ VIH -
VIL - toep tDH
N
tcLz toez tps
VIIOH -
VioL -
VALID VALID
DATA-OUT DATA-IN

|:| Don¢ care
. Undefined

NOTE : This timing diagram is applied to all devices besides 16M DRAM 4th & 64M DRAM.
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KMM372C400CK/CS
DRAM MODULE KMM372C410CK/CS

CAS - BEFORE - RAS SELF REFRESH CYCLE
NOTE : OE, A = Dont care

e——1tRP trRASS {  f—1tRPS
— VIH- { N
RAS N y \
VIL - tRPC | \ «——trPC

tcp tcHs

VIH - tcsr

CAS \[;—»
ViL -

torF

VOH -
DQ OPEN
VoL -

twrP twRH

— VIH- 4
W / \
VIL -

TEST MODE IN CYCLE
NOTE : OE, A = Dont care

f—1trpP [« tRAS trRP
VIH - X
RAS VIL - / trRPC R N\

tep trRPC
VIH - i X Icsr
CAS / \t—» <« tCHR———
ViL -
twts twTH
— VIH- _\
w
ViL -

toFF
V -
pQ > OPEN
VoL -
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DRAM MODULE

KMM372C400CK/CS
KMM372C410CK/CS

PACKAGE DIMENSIONS

Units : Inches (millimeters)

5.250
133.350
( ) 0.054 |
0.118 5.014 (1.372) °, R 0.079
(3.000) (127.350) | " (R 2.000)
| 0.157+0.004
‘ (4.000£0.100)
o|o
22 D ] €
1S 298 ‘ 3|8
(S ' ~ |
ol ‘ , ¢ o E
- LTI m XHHHHHHHHHHHHHHHHHHHHIn I T T O T T T
1 AT RN clE
.118DIA+.004 0.250 0.250 =
- - ol
(3.000DIA%.100) (6.350) (6.350) 22
0.350 1.450 2.150 =
(8.890) 450 (36.830) (54.61)
(11.430)
4.550
(115.57)
(Front view ) 0.150Max
(3.81Max)
O T U—VHHHHHH\HHHH\HHHHHHHHHI_U7\HHHH|HHH|HHH|\HHH\HHHHHHHHHHHHHHH O —> &
‘ 0.350Max
Sl= (8.89Max)
s < (S0J)
Q|
D) ] C g8
o v
A,
0.050+0.0039
][, 0.050+0.0039
(Back view ) (1.270£0.10)
cle
0.250 « 0250 3|3 0.039+.002
" (e350) " (6350 e (1.000=.050)
| ~ 1 s
i 0.123+.005 0.123+.005 ¥ 0.010Max
(3.125+.125) D B D (3.125+.125) ¥ (0.250 Max)
| | |
J ' 0.079+.004 0.079+.004 —»—pe 0050
I ™ (2.000£.100) | (2.000+.100) (1.270)
Detail A Detail B Detail C

Tolerances : +.005(.13) unless otherwise specified

The used device is 4Mx4 DRAM with Fast Page mode, SOJ or TSOP II (Forward).

DRAM Part No. : KMM372C400CK/CS - KM44C4000CK, KM44C4000CS
KMM372C410CK/CS - KM44C4100CK, KM44C4100CS

Revision History
Rev 0.0 : Aug. 1997
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