GMM2642227CNTG

2,097.512 WORDS x 64 BIT
SYNCHRONOQUS DYNAMIC RAM S0-DIMM

LG Semicon Co.,Ltd.

Description Features

The GMM2642227CNTG is a 2M x 64 bits
Synchronous Dynamic RAM SO-DIMM
which is assembled 8 pieces of 2ZM x 8bits
Synchronous - DRAMs in 44 pin TSOP II
package and one 2048 bit EEPROM in 8 pin
TSSOP-  package mounted on a 144 pin
printed circuit board with decoupling
capacitors. The GMM2642227CNTG  is
optimized for application to the systems
which are required high density and large
capacity such as main memory of the
computers and an image memory systems,
and to the others which are requested compact
size.

The GMM2642227CNTG provides common
data inputs and outputs.

* GMM2642227CNTG (Both Side)

* 3.3V + 0.3V Power supply

* Maximum Clock frequency
66/ 83/100 MHz
* LVTTL interface
* Burst read/write operation and burst read/
single write operation capability
* Programmable burst length ;
1,2, 4, 8, Full page
* Programmable burst sequence
Sequential / Interleave
* Full Page burst {ength capability
Sequential burst
Burst stop capability
* Programmable CAS Latency ; 1,2, 3
* CKE power down mode
* Input / Output data masking
* 4096 Refresh Cycles / 64ms
* Auto refresh / Self refresh Capability
* Serial Presence Detect with EEPROM

_ — Pin Name
e 4 o
*E CKo,1 Clock inputs
E:‘ E CKEO Clock Enable
j | U E 50 Chip Select ‘
E RAS Row Address Strobe
: CAS Column Address Strobe
Ej z WE Write Enable
) - A0~A10 Address input
- BAO Bank Address input
S Ej B B DQ0~63 Data input / output
H H DQMBO0~7 | Data input / output Mask
E § \o Power for internal circuit
: D H Vss Ground for internal circuit
z z NC No Connect
H E' z VREF Power Supply for Reference
o o] SDA Serial Data input / output
SCL Serial Clock
buU Don't Use
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LG Semicon GMM2642227CNTG

Pin Configuration

Pin] Symbol |Pin| Symbol |Pin| Symbol |Pin| Symbol [Pin] Symbol |[Pin| Symbol
1 Vss |25 DQMBI 49| DQ13 |73 NU 971 DQ22 |i21| DQ24
2| wvss |26] DOMB5 |s0| DQ4s {74] cki | 98| DQ54 2] DpQse
3] DQO 271 Ve |51)] DQu4 {75] Vs 99| DQ23 |123] DQ2s
41 DQ32 |28} vee |s2| DQ4s |76] wvss  |100] DQ55 124 DQs7
s1 pQlr |29| Ao |s53| DQis |77 NC o fio1| Ve h2s| DQze
6] Do33 301 A3 54| DQ47 |78 wNC - po2] Yeeo hi2e] DQs8
71 b2z |31 At |ss| vss |79 NCo 03] A6 hi27] DQ27
8| DQ3a |32 A4 |s6| vss |so] wNc o foa| A7 28] DQso
9| b3 |33 A2 |s7] wnc 81| vee fos] A% h29l  vee
10| po3s 34| As |58] Nc 82| wvee Jios] BAD Y130 wvee
1l vee |35] wvss |59 wnNc 83| pQie 07| Vss  [i31] DQ28
12| wvoo |36] vss |e60o] nNc  |84] DQes Jiog] Vss Nhi32] DQeo
131 po4 371 pos |fe1| cko |ss5] pQir [io9] A9 133} DQ29
14| po36 |38| DQ4o |62| ckEo |86| DQ4s [iio| BAI* |134] DQét
15] pQs 39| DQo |63| vee |87] DQis i11] AWVAP hi3s) D30
16| DQ37 40| D41 |64 vee |88] DQso |rizf Al |i3s| Doe2
17] pos |41| Dolo |es| RAS [89] pQie 3] Vee |137] D31
18] po3s 42| Doe2 |s6| cas |90 | posi 4| Vee N3] DQ63
19] b7 |43] potr |67} WE |9 vss  [115] DQMB2 [139]  wvss
20| po39 |44]| DQ43 [e8| CckE1* {92 vss |i16] DQMB6 f140]  vss
21 wvss  |45] Ve |69 56 |93| po2o |117] DQMB3 |141] spa
22l wvss 46| vec |70] A2 |94]| DQs2 - hig] DQMBT L1421 scL
23| poMBo |47 poi2 |7 | 95| Do21 liof  Vss o ha3| vee
24| DoMB4 |48} DQas |72] A13 |96 | DQs3 [i20f Vss fia4]  vee

* These pins are not used in this module
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GMM2642227CNTG

Block Diagram

WE
50

DQMBY @=—————————— DM

DQMB] @ D(OM

DOMB2 O] C A S

pQMB2 o————————==1CAS

o

&

DQ !
DQ?
DQ3
DQ 4
BQ S
DQ6
DQ7

DQ8
DQY
)10
DG Ut
pQ 12

DQ 4
DG 15

DQ 23

DO 24
DQ 25
DQ 26
DQ27
DQ 28
DQ 29
DQ 30
DO 31

AQ ~ Al10, BAO

vee

Vss

g DQ 1 DQ 33
o—1DQ2 1 §1] DQ 34
O———m=md D} 3 DQ 35

o———{DQ4 DQ 36
o———1DQ 5 DQ 37
o—-DQ6 DQ 38
o———PQ7 DQ 39

(- DQoO DQ 40
o———1DQ 1 DQ 41
o—4DQ2 U1 DQ 42
o DQ3 DQ 43
o DQ 4 DQ 44
o—iDQS DQ 45
o bQs DQ 46
O D3 7 DQ 47

O] DQ 0 DQ 48
o——D01 D049
o——DQ2 u2 DQ 350
o——qDQ3 DQ 51
ot DO 4 DQ 52
o——iDQ 5 DG 53
o———DQ6 DQ 54
O DQ'7 DQ 55

o———1DQ0 DQ 56
o———==-dDQ 1 BpQ 57
or— 2 13 DQ 38
o———DQ3 DQ 59
Ot DO 4 DQ 60
o———1DQ5 D61
o—raDQ6 DQ 62
o——tDQ 7 DQ 63

o— U0-U7 CKO 2 SDRAMS
RAS e > uo-u7 2 SDRAMS

CAS O (50 . U7
CKE0 o———» 10-U7

» U0 ~ U8

Capacitor 0.01uF/ 0.33uF
» U~ U8

ale

DQMB4  o—————————===1CAS

PQMBS o————————CAS
o——] 3 0
o—DQ 1

8

o DO3

o——DQ2

i D) 4
o——DQ 3
Ot D €
o———qDQ7

DOMB6 @m————ere———[CAS
o————1DQo
o———DQ1
o———DQ2 U6

o———DO 4
o——DQ 5
o———4DQ 6
o———-D0 7

e—iDQ2 U7

CK! 2 SDRAMS
2 SDRAMS
us

SERIAL PD
A0 Al A2

i

SCL—# &—> SDA
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GMM2642227CNTG

Pin Description

Pin Name

DESCRIPTION

CK0,1
(input pins)

CK is the master clock input to this pin. The other input signals are
referred at CK rising edge.

CKEO
(input pins)

This pin determines whether or not the next CK is valid. If CKE is
High, the next CK rising edge is valid. If CKE is Low, the next CK
rising edge is invalid. This pin is used for power-down and clock
suspend modes.

S0
(input pins)

When S is Low, the command input cycle becomes valid. When Tis
high, all inputs are ignored. However, internal operations (bank active,
burst operations, etc.) are held.

RAS, CAS and WE
{input pins)

Although these pin names are the same as those of conventional
DRAMs, they function in a different way. These pins define operation
commands (read, write, etc.) depending on the combination of their
voltage levels. For details, refer to the command operation section.

A0 ~ Al10
(input pins)

Row address {(AX0 to AX10) is determined by A0 to A10 level at the
bank active command cycle CK rising edge. Column address is
determined by A0 to AB level at the read or write command cycle CK
rising edge. And this column address becomes burst access start
address. Al10 defines the precharge mode. When A10 = High at the
precharge command cycle, both banks are precharged. But when A10 =
Low at the precharge command cycle, only the bank that is selected by
BAO is precharged.

BAO
(input pin)

BAO is a bank select signal. If BAO is Low, bank 0 is selected, and if
BAOQ is High , bank 1 is selected.

DQO ~ DQ63
{1/O pins)

Data is input and output from these pins. These pins are the same as
those of a conventional DRAMs.

DQMBO ~ DQMB7
(input pins)

DQMB controls input/output buffers.

* Read operation: If DQMB is High, The output buffer becomes High-Z.
If the DQMB is Low, the output buffer becomes Low-Z.

* Write operation: If DQMB is High, the previous data is held (the new data
is not written). 1f DQMB is Low, the data is written.

Veeo 3.3V is applied. (Vcc is for the internal circuit)
(power supply pins)

Vss Ground is connected. (Vss is for the internal circuit)
(power supply pins)

NC No Connection pins.
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GMM2642227CNTG

SERIAL PRESENCE DETECT INFORMATION
« Serial PD Interface Protocol : 1'C

+ Current sink capability of SDA driver < 3mA
* Maximum clock frequency : 100KHz

Byte No. Function description Function support Hex Value|Note
0 # of bytes written into serial 128 bytes 80h
memory at module manufacturer
1 Total # of bytes of SPD memory device 256 bytes(2K~bit) 08h
2 | Fundamental memory type SDRAM 04h
3 # of row addresses on this assembly 11 0Bh 1
4 | # of column addresses on this assembly 9 0% 2
5 | # of module banks on this assembly 1 banks 01h
6 | Data width of this assembly 64 bits 40h
7 | Data width of this assembly(Continued) N/A 00h
8 Voltage interface standard of this assembly LVTTL 0th
9 | SDRAM cycle time ' 10ns Adh |38
12ns COh 3,8
10 SDRAM access time from clock 7.5ns 75h 4,8
9ns 90h 4,8
11 DIMM; configuration type Non-parity 00h
12 Refresh rate/type 4096/64ms : Normial 00h
13 DRAM/SDRAM width, Primary DRAM x8 08h
14 Error checking DRAM data width none 00h
15 Minimum clock delay, Back to Back teen = 1CLK olh
Random Column Address
16 Burst lengths supported 1,2, 4, 8 & full page 8Fh 6
17 # of banks on each SDRAM device 2 banks 02h
18 | CAS Latency CAS Latency = 1,2 & 3 07h 7
19 cs Latency cS latency = 0 0lh
20 Write Latency Write latency =0 01h
21 | SDRAM Module Attributes Unbuffer 00h
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LG Semicon GMM2642227CNTG
Byte No. Function description Function support Hex Value [Note

22 SDRAM device attributes : General 0Fh 5
23 Minimum Clock Cycle Time at CL X-1 texkz=15ns FOh
54 Maximum Data Access Time from Clock tac=9.5ns 95h
@CL X-1 taca=9ns 960h
25 Minimum Clock Cycle Time at CL X-2 tek1=30ns 78h
26 Maximum Dété l,JA;((:-f.ezss Time from Clock tAci=27ns 6Ch
27 Minimum Row Precharge Time tre=30ns IEh
28 Minimum Row Active to Row Active Delay trro=20ns 14h
29 | Minimum RAS to TAS Delay treo=30ns 1Eh
30 Minimum RAS Pulse Width tras=60ns 3Ch
31 Module Bank Density 16MBytes 04h
32~61 | Superset Information(may be used in future) 00h
62 SPD Revision Rev.1 01h
63 Checksum for bytes 0 ~ 62 A3h
64 Manufacturer JEDEC ID code per JEP-106E Continuation Code 7Fh
65 LGS EOh
66~71 0Ch
72 Manufacturer location Korea 52h
73 Manufacturer 's part number G (GMM2642227CNTG-10K/D) 47h
74 Allowed characters 0-9, a-z and space M 4Dh
75 M 4Dh
76 2 32h
77 6 36h
78 4 34h
79 2 32h
80 2 32h
81 2 32h
82 7 37h
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LG Semicon GMM2642227CNTG
Byte No. Function description Function support Hex Value [Note
83 B 42h
84 N 4Eh
85 T 54h
86 G 47h
87 - 2Dh
88 1 31h
89 0 30h
90 K 4Bh
91~92 | Revision Code Initial release (Rev.0) 00h
93 Date Code wWw 00h
94 YY 00h
95~98 | Assembly Serial Number Binary incremental 00h
99~125 | Manufacturer Specific Data N/A (¢0h
126 }Intel specfication CAS# Latency Support 66MHz 66h
127 Manufacturing Date 06h
128~255 | Reserved 00h

» Above data are based on the SPD specification of JEDEC standard and can be changed.

« Note : 1. If the bank select address of RA11 is excluded, this byte must be programmed by 0Bh.
2. If the bank select address of CA11 is excluded, this byte must be programmed by 0Ah

3. In case of - 10 part, the minimum cycle time is 10ns, 15ns and 30ns @ CAS latency = 3. 2 and 1

respectively.

So, the value of AOh is based on the minimum cycle time @ CAS Taténcy = 3.
In case of - 12 part, the minimum cycle time is 12ns, 18ns and 36ns @ CAS latency = 3.2 and 1

respectively.

So, the value.of COh is based on the minimum cycle time @ CAS latency = 3.
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4. In case of - 10 part, the access time is 7.5ns, 9.5ns and 27ns @ CXS—lalency =3, 2 and 1 respectively.
So, the value of 75h is based on the access time @ CAS latency = 3.
In case of - 12 part, the access time is 9ns, 12ns and 32ns @ CAS latency = 3, 2 and 1 respectively.
So, the value of 90h is based on the access time @ CAS latency = 3.

5. LGS' SDRAM supports Burst Read Single-bit Write, Precharge all and Auto precharge functions.
I Burst Read Single-bit Write function is not supports, this byte must be programmed by 06h.

6. LGS' SDRAM supports burst lengths of 1, 2, 4, R and full page. If burst lengths of 1 and 4 are only
supports, this byte must be programmed by 05h.

7. LGS' SDRAM supports CAS tatency of 1, 2 and 3. If CAS | latency of 2 and 3 are only supported, this byte
must be programmed by 06h.

8. This value is based on the component specification.

Absolute Maximum Ratings

Parameter Symbol Value Unit Note
Voltage on any pin relative to Vss A% -0.5to +4.6 v 1
Supply voltage relative to Vss Vee -0.5 to +4.6 , v 1
Short circuit output current Jour S0 mA
Power dissipation Pp 8
Operating temperature Topr 0 to +65 T
Storage temperature Tstg -55 to +125 T

Notes : 1. Respect to Vss

Recommended DC Operating Conditions (Ta=0to +657)

Parameter Symbol Min Max Unit Note
Vcee, Veeq 3.0 36 \% I
Supply volitage
Vss, Vssq 0 0 A%
[nput high voitage Vi 2.0 4.6 \% i, 2
Input low voltage ViL -0.3 0.8 v 1,3

Notes : 1. All voltage referred to Vss.

A
A
=
73

2. Vi (max) = 5.5V for pulse width <
3. ViL {min) = -1.0V for pulse width < 35ns

A
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DC Characteristics (Ta=0to 657, Vcc, Veco =3.3V + 0.3V, Vss, Vsso= 0V)

-10 -12
Parameter Symbeol - . Unit Test conditions | Notes
Min Max | Min Max
Operating current Icc - 800 - 680 | ma | B .lcngth:l 1,2, 4
tre=min
CKE=VL,
- 24 - 24 | mA | i 5
CKE=VLL
Standby current . - 16 - 16 mA CLK=VLL or Vi 6
(Bank Disable) ce2 Fixed
CKE=VmH,
- 240 - 200 mA NOP command 3
fck=15ns
CKE=Vn,
- 56 - 56 mA tek=min 1,2
Active standby /O = High-Z
current fecs CKE=VH
(Bank Active) NOP 1and
- 280 | - | 240 | ma command 14,23
tck=min
1/O = High-Z
Burst (CL=2) Icca - 800 - 680 mA !
. tek=min
operating N 1,2, 4
current | (CL=3) | lcce - L1200 ] - | 1000 | ma |BL=4
Auto Refresh Tecs - | eso | - | s60 | ma | tac=min
current
Self refresh Vi =2Vee - 0.2
current fecs ) 16 } 16 mA | gv< vi <02v 7
Input leakage L a0 o | a0 | 10 | o4 | ogVinevee
current
Output leakage 0<VoutgVee
current - o -10 10 -10 10 oA 1/0 = disable
Output high vou | 24 | vee | 24 | vee | v | ton=2ma
voltage
Output low voltage | VoL 0 04 0 0.4 A% ToL=2mA

Notes : 1. Icc depends on output load condition when the device is selected Tcc (max) is specified at the
output open condition.

2. One bank operation.

3. Input signal transition is once per two CLK cycles.
4. Input signal transition is once per two CLK cycle.
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.
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Capacitance (Ta=257, Vcc, Veco =33V + 0.3V)

Symbol Parameter Min Max Unit Notes
Cn Input capacitance (A0 ~ A1¢, BAO) - 50 pF 1,3
Cu Input capacitance (TAE,EKE,WE, CKE) - 45 pF 1,3
Ci Input capacitance (CKO ~ CK1) - 45 pF 1,3
Cua Input cépacitance ( §_6') - 45 pF 1,3
Cis Input capacitance (DQMB0 ~ DQMB7) - 15 pF 1,3
Cro Input / output capacitance (DQO ~ DQ63} - 15 pF 1,2,3

Note : 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. DQMB = Vi to disable Dout.
3. This parameter is sampled and not 100% tested.

AC Characteristics (Ta=0to 657, Vcc, Vece = 3.3V + 0.3V, Vss, Vsso = 0V)

-10 - 12
Parameter Symbol Unit Notes
Min Max Min Max
(CL=1) tex 30 - 36 -
System clock I~ 0 75 tex 15 - 18 - ns 1
cycle time
(CL=3) ek 10 - 12 -
CLK high pulse width tokn 3 - 4 - ns 1
CLK low pulse width ek 3 - 4 - ns 1
(CL=1) tac - 27 - 32
Access time
= - . - 12 S 1 y 2,
from CLK (CL=2) tac 95 ns 6
(CL=3) fac - 8 - 9.5
Data-out hold time ton 3 - 3 - ns 1,2
CLK to Data-out fow tir 0 i 0 ) ns 123
impedance
CLK to (CL=1) thz - 13 - 15
Qata-out ns 14
high €L=2,3| tm - 7 - 9
impedance
Data-in setup time tos 2 - 3 - ns 1
Data-in hold time ton 1 - | - ns 1
Address setup time fas 2 - 3 - ns 1
Address hold time tan 1 - 1 - ns 1
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AC Characteristics (Ta=0to 657, Vcc, Vecg =3.3V + 0.3V, Vss, Vsso = V)

(Continued)
- 10 - 12
Parameter Symbol Unit Notes
Min Max Min Max
CKE setup time tees 2 - 3 - ns 1.5
CKE setup time for
2 - -

power down exit teese - 3 ns l
CKE hold time teen 1 - 1 - ns 1
Command (CS, RAS,
CAS, WE, DQM) tes 2 - 3 - ns {
setup time
Command (E‘E RAS,
CAS, WE, DQM) tou 1 - 1 - ns 1
hold time
R t i

ef/Active to'Ref/Actxve tre 90 ) 108 ] ns ;
command period
Active to Precharge tras 60 | 120000 | 72 | 120000 | ms i
command period
Active to Precharge on trasc ; 120000 . 120000 | ns I
full page mode
Active command to
column command tren 30 - 36 - ns 1
(same bank)
Precharge to e?ctxve - 30 ) 36 ) ns )
command period
The last data-in to
Precharge lead time trw 15 i 18 i ns !
Active (a) to z.kctwe (b) trre 20 i 24 i ns )
command period
Transition time t 1 5 1 5 n
(rise to fall) ! §
Refresh period trer - 64 - 64 ms

Notes :

S W N

(Ty 10K is the product that meets tck=15ns, C.L=2, tac=9ns.

{2y 10} is the product that meets tek=15ns, C.L=2, tac=9.5ns.
% 10 is the product that meets the LGS SDRAM spec.

. AC measurement assumes {r = Ins. Reference level for timing of input signals is 1.40V.
Access time is measured at 1.40V. Load condition is CL = 50pF with current source.

tiz (max)defines the time at which the outputs achieves the low impedance state.
tiz (max)defines the time at which the outputs achieves the high impedance state.
. tces define CKE setup time to CKE rising edge except power down exit command.
. -10 grade products are classified as follows.
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Test Condition

» Input and output-timing teference levels: 1.4V
« Input waveform and output load: See following figures

: Lo /0 500
28V . +1.4V
input : N\
_Vss .
> Ci
tr ir
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Relationship Between Frequency and Minimum Latency.

Parameter - 10 -12
Frequency (MHz) Symbol | 100 | 66 33 83 55 28 Notes
tck (ns) 10 15 30 12 18 36

Active command to column

command (same bank) taco 3 2 ! 3 2 1

Active command to active v

command period (same bank) trc ? 67 37 9 6 3 | = [trastire]
Active command to precharge fans 6 4 5 P . p

command (same bank)

Precharge command to active e 3 5 : R 5 !

command (same bank)

Last data input to precharge. et 5 : : 5 : l

command (same- bank)

Active command to active treo ) 5 | 5 3 ‘

command (different bank)
Self refresh exit time Isrex 2 2 2 2 2 2

L.ast data in to active command

) — »

(Auto precharge, same bank) Tarw 3 3 2 > 3 B [tewttwr]
Self refresh exit to command lsgc 9 6 3 9 6 3 = [tac]
input :
Precharge (CL=3) Tuze 3 3 3 3 3 3
command to (CL=2) Inze - 2 2 - 2 2
high impedance CL=1) Trzn N i ] N N )
Last data out to active
command Tapr 1 1 I 1 1 1
(auto precharge) (same bank)

= - - -2 - - -2
Last data out to (CL=3) fer 2 2 2 2
precharge (CL=2) Ter - -1 -1 - -1 -1
(early precharge) (CL=1) Ter _ 0 0 X i 0
Column command to column

Icen 1 1 1 i I 1

command
Write command to data in Iwen 0 0 0 0 0 0
latency
DOM to data in o 0 0 0 0 0 0
DOM to data out Ibop 2 2 2 2 2 2
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Relationship Between Frequency and Minimum Latency. (Continued)

Parameter - 10 - 12
Frequency (MHz) Symbol | 100 66 33 83 55 28 Notes
tek (ns) 10 |15 130 | 12118 ] 36
CKE to CLK disable fcue 1 1 1 1 1 1
Register set to active command trsa 1 1 1 1 1 1
CS to command disable Ieoo 0 0 0 0} 0 0
fn(;wu:r down exit to command fosc | | N 1 |
Burst stop to (CL=3) Issg 2 2 2 2 2 2
output valid (CL=2) Iesr - 1 1 - 1 1
data hold (CL=1) Iosk B} N 0 B X 0
Burst stop to (CL=3) IBst 3 3 3 3 3 3
output high (CL=2) Insn - 2 2 - 2 2
impedance (CL=1) iBsH - - 1 - - 1
Burst stop to write data ignore [asw 0 0 0 0 0 0

Notes : 1, trep to treo are recommended value.
2. CL = CAS Latency
3. 2clock is required between self refresh exit time and next refresh or active command.
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Package Dimension Unit: mm
67.60
63.60 - 2-R 3.0Min
- Y,
[
= .
A ‘\l N
—t COMPONENT AREA
= B
I+ »
=
2 B I~
Ve /+\ 28
- s T i T <
1R THTIE T IERRERRR DN
2.0 Min - i S ST ——
330 -] 23.20 T 32.80 a8
24.50. | h
75.00 T 1860
1 3704 2320 L 460 32.80 .
1 | l I
rle VLR RN RR AR AR RN o] 2ol 80
Lt H ! ) ¢
€F | '
! ‘ ‘
H H
: COMPONENT AREA : 2-REULL
1 1
Dj 14
-’- \‘..*
3.8 Max
1.50 + 0.10 t 0.6 +0.05 .l l-" v
1 e Ll:
,4 1 -~ P - -~
280 2 s cl( ’ +J
i L )
i i e 0
- 1 o
b \ sl £
o = =
AN B LI o o
t N s e o o~ Z i
g ts

DETAIL"B" DETAIL"A" _.” 1.0 0.0

NOTE : 1. Tolerances on all dimenstons -+0.15 unless otherwise specified.
2. Thickness(* Mark) includes Plating and/or Metallization.
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