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GM72V66841ET/ELT

2,097,152 WORD x 8 BIT x 4 BANK
SYNCHRONOUS DYNAMIC RAM

Description

The GMT72V66841ET/ELT is a synchronous
dynamic random access memory comprised of
67,108,864 memory cells and logic including
input and output circuits operating synchronously
by referring to the positive edge of the externally
provided Clock.

The GM72V66841ET/ELT provides four banks
of 2,097,152 word by 8 bit to realize high
bandwidth with the Clock frequency up to 125
Mhz.

Features

* PC100,PC66 Compatible
7K(PC100,2-2-2), 7J(PC100,3-2-2),10K(PC66)
* 3.3V single Power supply
* LVTTL interface
* Max Clock frequency
100/125 MHz
* 4,096 refresh cycle per 64 ms
* Two kinds of refresh operation
Auto refresh / Self refresh
* Programmable burst access capability ;
- Sequence:Sequential / Interleave
- Length  :1/2/4/8/FP
* Programmable CAS latency : 2/3
* 4 Banks can operate independently or
simultaneously
* Burst read/burst write or burst read/single
write operation capability
* Input and output masking by DQM input
* One Clock of back to back read or write
command interval
* Synchronous Power down and Clock
suspend capability with one Clock latency
for both entry and exit
* JEDEC Standard 54Pin 400mil TSOP I
Package

Pin Configuration

VCC [1] | 54 | VSS
p 2 @ 5] DQ7
VCCQ[ 3| 521 VSSQ
NC [4] 51 |NC
DQ1 [5 | 50 ] DQ6
VSSQ 6| 491 VCCQ
NC [7] 8 ]NC
DQ2 [& | 471 DQ5
VCCQ [ 9| %] VSSQ
NC [10] (B INC
DQ3 [11] [ 4 1 DQ4
VSSQ (12| JEDEC STANDARD 43 ] veeQ
NC (B3] soomitsapinTsopn =2/ NC
VCC [14] [ 41]VSS
wes, ) = pom
J/CAS [17] 38 ] CLK
/RAS [ 18] | 37 ] CKE
/CS 9] [ 38 ]NC
BA0/A13 [20 ] 1351 A11
BAL/A12 [21] [ 34] A9
A10,AP [22] | 3] A8
A0 [3] [ 32] A7
Al [ [ 3T] A6
A2 [35] [ 30 ] A5
A3 [ | S ] A4
vee [ 7] | ZB]VSS
Pin Name
CLK Clock
CEE Clock Enable
CS Chip Select
RAS Row Address Strobe
(AS Column Address Strobe
WE Write Enable
AO0~A9,A11 | Address input
A10/ AP Address input or Auto Precharge
BAO/A13 Bank select
~BA1/A12
DQO~DQ7 | Data input / Data output
DOM Data input / output Mask
VCCQ Vce for DQ
VSSQ Vss for DQ
vCC Power for internal circuit
VSS Ground for internal circuit
NC No Connection
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Block Diagram

A0 to A13

| A0 to A8 |

v

+ | AO to A13 |

Column address
counter

T

Column address
buffer

Refresh
counter

Row address
counter

[Row decoder] |

5

[Row cecode ] |

51 o Memory array 51 o Memory array 5 g Memory array 51 o Memory array
g3 g3 HE g3
gl Bank 0 gl Bank 1 gl 5 Bank 2 ol % Bank 3
s Ju ) ol =
gl 5 4096 row gl 5 4096 row £ £l 4096 row gl 5 4096 row
2 E x 512 column 2 E x 512 column 2l x 512 column 2 E x 512 column
of g x 8 bit of g x 8 bit o| & x 8 bit of g x 8 bit
© © 3 ©
| | @] ] I
Input Qutput Control logic &
buffer buffer timing generator
DQO to DQ7 v W R L@ =
S XCEKRE 3
SIS o 1o a)
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64M SDRAM Function State Diagram

MODE
REGISTER

BST
(on full page)

READ
SUSPEND

~—\ SUSPEND

CKE=H

"""""" P Automatic Transition after completion of command.
— P Transition resulting from command input.

Note: 1. After the auto-refresh operation, Precharge is performed automatically and enter the IDLE state.




LG Semicon GM72V66841ET/ELT
Absolute Maximum Ratings
Parameter Symbol Value Unit Note

Voltage on any pin relative to Vss Vr (_(<)5= tzg%c%())g)S) A\ 1
Supply voltage relative to Vss Vce -0.5t0 +4.6 A\ 1

Short circuit output current Tour 50 mA

Power dissipation Pr 1.0 4

Operating temperature Topr 0to +70 C

Storage temperature Tstg -55t0 +125 C

Notes : 1. Respect to Vss

Recommended DC Operating Conditions (Ta = 0 to + 70C)

Parameter Symbol Min Max Unit Note
Vcee, Ve 3.0 3.6 A\ 1
Supply voltage
Vss, VssQ 0 0 A%
Input high voltage VH 2.0 Veeg + 2.0 v 1,2
Input low voltage VL VssQ - 2.0 0.8 v 1,3

Notes : 1. All voltage referred to Vss.
2. Vi (max) = 5.6V for pulse width < = 3ns
3. Vi (min) = -2.0V for pulse width < = 3ns
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DC Characteristics (Ta =0 to 70C, Vcc, Veco =3.3 V +/-0.3V, Vss, Vsso=0V)

-8 -7K -7) - 10K
Parameter Symbol Unit| Test conditions |Notes
Max Max Max Max
Operatin Burst length= 1
Iéurrentg Icct 80 80 80 70 mA fre o min 1,2,3
i CKE = Vi,
Standby current in Tecap ’ ’ ’ 5 mA L 5
power down fck=12ns
Standby current in 2 5 9 9 CKE=V1_ 6
power down Tccaps mA | ?t
(input signal stable) 0.4 0.4 0.4 0.4 cr= ity 6,8
Standby current in 15 15 15 15 CKE.CS = Vi 4
non power down Toeon mA ¢ _’ 1 ’
(CAS Latency=2) 10 10 10 10 CK= lzns 4.8
Standby current in CKE = Vi
non power down Tccons 5 5 5 5 mA fex = in ﬁnit’ 4
(input signal stable) = Y
Active standby current 6 6 6 6 CKE=Vu,  [125
¢ IYC stan }(/icu ¢ Iccap mA | tek=12ns,
in power down 5 5 5 5 DQ = High-z |1.2,5.8
Active standby current 5 5 5 5 CKE = Vi 2,6
in power down Iccaps mA tox = infi t,
(input signal stable) 4 4 4 4 cK = ity 2,6,8
, 30 30 30 30 CKECS = Vi, 124
Agtlve standby Cdurrent Icean mA | tck=12ns,
1 O power cown 25 25 25 25 DQ = High-Z  |1.2.4.8
Active standby current 20 20 20 20 CKE = Vi 29
in non power down | Iccans mA tex = infi ;
(input signal stable) 10 10 10 10 ek =mhmty 599
Burst (CL=2) Tcca 100 120 80 80 mA fex= min
operating BL_— 4 1,2,3
current | (CL=3) Icca 155 120 120 120 mA -
Refresh current Iccs 110 110 110 90 mA | trc= min 3
1 1 1 1 _ ) 7
Self refresh current Iccs mA Vi >:V§C 02
0.4 0.4 04 0.4 Vi <=02v 78




LG Semicon GM72V66841ET/ELT
-8,-7K,-17J, -10K
Parameter Symbol Unit| Test conditions |Notes
Min Max
Input leakage current I -1 1 ulA | 0 <=Vin<=Vcc
0< = Vout< = Vcc
Output leakage current| Iro -1.5 1.5 uld DQ = disable
Output high voltage Vou 24 - V | Ion=-2mA
Output low voltage VoL - 0.4 V | To.=2 mA
Notes : 1. Icc depends on output load condition when the device is selected. Icc (max) is specified at the
output open condition.
2. One bank operation.
3. Addresses are changed once per one cycle.
4, Addresses are changed once per two cycles.
5. After Power down mode, CLK operating current.
6. After Power down mode, no CLK operating current.
7. After self refresh mode set, self refresh current.
8. L-Version.
9. Input signals are Vi or VI fixed.
Capacitance (Ta=25C, Vce,Vece=33V+ /~-03V)
Parameter Symbol Min. Max. Unit Notes
Input capacitance (CLK) Cu 2.5 4 pF 1,3,4
Input capacitance (Signals) Cr2 2.5 5 pF 1,3,4
Output capacitance (DQ) Co 4.0 6.5 pF 1,2,3,4

2. DQM = VmH to disable Dout.

3. This parameter is sampled and not 100% tested.

4. Measured with 1.4 V bias and 200mV swing at the pin under measurement.

Notes : 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
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AC Characteristics (Ta=0to 70C, Vcc, Vecg =33V + /- 03V, Vss, Vssq=0V)

-8 - 7K -7) - 10K
Parameter Symbol Unit | Notes
Min | Max | Min | Max | Min | Max | Min | Max
System clock (CL=2) tex 12 - 10 - 15 - 15 - )
. ns
cycle time (CL=3) tek 8 - -] - ]10]| -
CLK high pulse width tekn 3 - 3 - 3 - 3 - ns 1
CLK low pulse width ek 3 - 3 - 3 - 3 - ns 1
Access time (CL=2) tac j 8 j 6 j 8 j 9
ns 1,2

from CLK | (CL=3) tac - 6 - 6 - 6 - 8
Data-out hold time ton 3 - 3 - 3 - 3 - ns 1,2
CLK to Data-out low tiz 5 i 5 i 5 i 5 i s [1.2.3
impedance
CLK to Data-out
high impedance 1374 - 6 - 6 - 6 - 7 ns 1,4
(CL=23)
Data-in setup time [ 2 - 2 - 2 - 2 - ns 1
Data-in hold time tou 1 - 1 - 1 - 1 - ns 1
Address setup time Tas 2 - 2 - 2 - 2 - ns 1
Address hold time tan 1 - 1 - 1 - 1 - ns 1
CKE sctup time TcEs 2 - 2 - 2 - 2 - ns 1,5
CKE setup ume. for tcesp 2 - 2 - 2 - 2 - ns 1
power down exit
CKE hold time {cen 1 - 1 - 1 - 1 - ns 1
Command (CS, RAS,
CAS, WE, DQM) tcs 2 - 2 - 2 - 2 - ns 1
setup time
Command (CS, RAS,
CAS, WE, DQM) tcn 1 - 1 - 1 - 1 - ns 1
hold time
Ref/Active to.Ref/Actlve trc 7 i 70 i 70 i 90 i ns 1
command period
Active to Precharge

. tras 48 1200000 50 [1200001 S50 [120000f 60 [120000f ns 1
command period
Active command to
column command trep 24 - 20 - 20 - 30 - ns 1
(same bank)
Precharge (o active o |24 | - |20 - 20| - 3] - |1
command period
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AC Characteristics (Ta=0to70C, Vcc, Veeg =33V + /-0.3V, Vss, Vssq=0V)

(Continued)
-8 - 7K - 7] -10K
Parameter Symbol Unit | Notes
Min | Max | Min | Max | Min | Max | Min | Max
Write recovery or Qata—ln e 10 i 10 i 10 i 15 i s 1
to precharge lead time
Active @ to Active ®) |16 | - [ 20 [ - {20 | - 20 | - | ns | o1
command period
Transition time
(rise to fall) tr 1 5 1 5 1 5 1 5 ns
Refresh period rer - 64 - 64 - 64 - 64 ms

Notes : 1, AC measurement assumes 1T = 1ns. Reference level for timing of input signals is 1.40V.
2. Access time is measured at 1.40V. Load condition is CL = 50pF without termination.
3. tuz (min)defines the time at which the outputs achieves the low impedance state.
4., tuz (max)defines the time at which the outputs achieves the high impedance state.

5. tees define CKE setup time to CKE rising edge except Power down exit command.

Test Condition

* Input and output-timing reference levels: 1.4V

* Input waveform and output load: See following figures

input

—=CL

O OPEN
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Relationship Between Frequency and Minimum Latency

Parameter -8 -7K -7J -10K
frequency(MHz) Symbol | 125 83 100 | 100 66 100 66 | Notes
tek (ns) 8 12 10 10 15 10 15
Active command to column
3 2 2 2 2 3 2 1
command (same bank) Ircp
Active command to active = [Iras
9 6 7 7 6 9 6
command (same bank) Ik +lre], 1
Active command to Precharge
6 4 5 5 4 6 4 1
command (same bank) Iras
Precharge command to active
3 2 2 2 2 3 2 1
command (same bank) lre
Write recovery or last data-in to
2 1 1 1 1 1 1
Precharge command (same bank) L !
Active command to active
. 2 2 2 2 2 2 2 1
command (different bank) lexp
Self refresh exit time Isrex 1 1 1 1 1 1 1
Last data in to active command = [lrwr
5 3 3 3 3 4 3
(Auto Precharge, same bank) Laew +lre], 1
Self refresh exit to command 1 9 6 9 9 6 9 6 | =l
input S -
Precharge (CL=2) Lize _ 2 2 _ 2 . 2
command to
high impedance (CL=3) Loz 3 3 3 3 3 3 3
Last data out to active
command Larr 1 1 1 1 1 1 1
(auto Precharge) (same bank)
Last data out to (CL=2) lep - 1 1 _ 1 . -1
Precharge
(early Precharge) (CL=3) lee 2 -2 -2 -2 -2 2 -2
Column command to column
1 1 1 1 1 1 1
command lecp
Write command to data in 1 0 0 0 0 0 0 0
latency wep
DQM to data in oo 0 0 0 0 0 0 0
DQM to data out Ivop 2 2 2 2 2 2 2
CKE to CLK disable lae 1 1 1 1 1 1 1
Register set to active command Irsa 1 1 1 1 1 1 1
CS to command disable leop 0 0 0 0 0 0 0
Power down exit to command 1 1 1 1 1 1 1 1
input e
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Relationship Between Frequency and Minimum Latency

Parameter -8 -7K -7] - 10K
frequency(MHz) Symbol | 125 83 100 100 66 100 66 | Notes
tex (ns) 8 12 10 10 15 10 15

Burst stop to (CL=2) | i 1 1 _ 1 - 1

output valid

data hold (CL=3) lpsr 2 2 2 2 2 2 2

Burst stop to (CL=2) lesa i 2 2 _ 2 - 2

output high

impedance (CL=3) lpsu 3 3 3 3 3 3 3

Burst stop to write data ignore lesw 0 0 0 0 0 0 0

Notes : 1, Irep to lrrp are recommended value.
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Package Dimensions

GM72V66841ET/ELT Series (TTP-54D)

Preliminary Unit: (mm)

22.22
2272 Max

54 28
O0OO00O00O0O0000000000000

10.16

o

[ || W N[N E[EE NN

' 0.13
0.28 +/- 0.05 @

0.80
0.91 MAX § 11.76 +/- 0.20 H \
A
j -

& )
z g 0.50 +/- 0.10 g &
= ; a
8 g
(=
Hitachi Code TTP-54D
JEDEC Code
Dimension including the plating thickness
Base material dimension EIAJ Code
Weight(reference value) 0.53g
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