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GOB256UV6431(A)—(67/84/100/125)Q-S

2MByte (256K x 64) CMOS
Synchronous Graphic Module

General Description

The GOB256UV6431(A)-(67/84/100/125)Q-S is a high performance, 2-megabtye synchronous, graphic RAM module crganized
as 256K words by 64 bits, in a 144—pin, small outline dual-in-line memory module (SODIMM) package.

The module utilizes two Fujitsu MB81G83222—(015/012/010/008) PQ CMOS 256Kx32 synchronous graphic:RAMs in surface
mount package (QFF) on an epoxy laminated substrate. Each device is accompanied by a decoupllng capacdor for improved
hoise immunity. g

GOB256UVB431 : Parallel Presence Detect (Resistor Strapping Option)
GOB256UVE431A: A 256 Byte Serial EEPROM contains the module configuration |nformat|or1

Features

+ High Density: 2MByte o
8ns (125MHz), 10ns (100MHz), 12ns (84MHz), 15ns (67MHz) .
Active 2 5W (125MHz), 2.0W (100MHz), 1.8W (84MHzZ), 1:5W. (67MH2) '

+ Cycle Time:
+ Low Power:
+ LVTTL—compatible inputs and outputs

+ Separate power and ground planes to improve noise immunity:ii:.,

+ Single power supply of 3.3V+0.3V
+ Height: 1.250 inch

ABSOLUTE MAXIMUM RATINGS

ltem Ratings Unit
Voltage on any pin relative to Vgg Vr -05to +4.6 v
Power Dissipation Py 2.4 W
Operating Temperature e : Ha - Toor 0to+70 °C
Storage Temperate o Tsig -55 10 +125 °C
Short Circuit Output Current S log +50 mA
RECOMMENDED DC OPERATING CONDITIONS
(Ta=0to+70°C) i

Symbol i Parametar Min Typ Max Unit

Veo Supply Voltage 3.0 3.3 3.6 v
Vgg Ground 0 0 0 v
ViH Input High voltage 2.0 - Vee+0.5 v
Vi Input Low voltage -05 - 0.8 Y
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Functional Diagram

DQMB4~DQMB7 1
DQMBO~DQMB3 > —I »
CAS* d d
RAS* P 256Kx32 P| 258Kx32
WE* Pl SGRAM »|  SGRAM
CKE P >
DSF > >
CLKO > >
cso* > >
=
\ DQO~DQ31 % D032~DQ63
SO0 Boes \ \K
- \\m\mﬁ&i\ x&\ma%\\ _____
r — — GOB256UV6431AOnly - — — -
SAO—p( A0 !
: SCL—»| g1 spa |4 SDA :
| SERIAL PD |
| EEPROM . EEm
L a a0
(All specifications of the device are sub}e_ct to E;h__ang'éfwithout notice.}

Notes: 1. CLK,CKE RAS*CAS*WE* DSF and Address ar fefminated tising séries resistors.
2. Data lines (DQ28~DQ31) have resistor strapplng op![orl of4; 7K£2

Cycle Time DQ.S_‘I R i DQB0 DQ29
8.5 0 | 1 1
10N 0 1 0
" 2ns 0 0 1
15_;m§ .::;::. 0 0 0
""" ) 0:Vss 1:Vce
3. DQMsvs Data_:lfbs 'EZZ.DQMBd:bn:r:'ltrols DQO ~ DQ7

5+ DGMBI controls DQ8 ~ DQ15
DQMB2 controls DQ16 ~ DQ23

.:::: i DQMBS3 controls DQ24 ~ DQ31

i DQMB4 controls DQ32 ~ DQ39
" DQMBS controls DQ40 ~ DQ47
" DQMBS controls DQ48 ~ DQ55
DQMB7 controls DQ56 ~ DQB3

4. Clock Wiring:.
” 100 SGRAMT
CLKO —/N—<T_ SGramz

5. GOB258UV6431A Only : A1 & A2 of the serial PD EEPROM are grounded.
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Pin Name

AD~A8

AD~A7

A

DQ0o~DGB3
CLKO

CKE

RAS*

CAS*
DQMBO-DQMEBE7

Row Addresses
Column Addresses
Bank Select Address
Data Inputs/Outputs
Clock Inputs

Clock Enable

Row Address Strobe
Column Address Strobe
DG Mask Enables

SA0
cSso*
WE*
SCL
SDA
DSF
Veo

Vss
NC

Decode Input

Chip Selects

Write Enable

Serial Clock

Serial Data Input/Output
Define Special Function
Power Supply

Ground

No Connection

Pin No. Pin Dasignation Pin No. Pin Designation Pin No. Pin Designation Pin No. Pin Designation
1 Vas 2 Vas 73 NG 74 CLKO:
3 DQ63 4 DQB2 75 Voo 76 Voo i
5 DQS1 6 DQB0 7 NC 780 NG
7 DQ59 8 DQs58 79 NG 80 NG
9 DQ57 10 DQs56 81 A9 B2 | A8

11 Vg 12 Voo 83 A7 84 . AB
13 DQ55 14 D54 85 Vss [ BB | Wgs.
15 DQ53 16 DQ52 87 A5 88 A4
17 DQ51 18 DQs0 89 A3 90. A2
19 DQ49 20 DQ48 91 Al 92w [ Ag
21 Vg 22 Vag 93 Yoo G4 Vog
23 DQMB7 24 DQMB6 95 DQ31 96 DQ30
25 DQMBS5 26 DQMB4 97 DQ29 98 DQ28
27 | vge 28 | v 99 DQ2? 100 DQ26
29 DQ47 30 DQ46 10% D@25 102 DQ24
31 D45 32 D44 103 5 Vg 104 Vag
33 DQ43 34 DQ42 17105 ~DQ23 106 DQ22
35 DQ41 36 DQ40 407 | DQ2Y 108 DQz20
37 Vag 38 Vss : 199 “:::DQ19 110 DQi8
39 DQ39 40 DQ38 5 s 115 DAty 112 DQ16
4 DQ37 42 DQ36 A 114 Voo
43 DQ35 44 DQ34 wno [P 118 DOMB3 116 DOMB2
45 DQ33 46 DQ32 L DQMB1 118 DOMBO
47 Voo 48 Vi 119 Vag 120 Vag
49 NC 50 l'NC i 121 DQ15 122 DQ14
51 NG 5257 | NC.. i aE 123 DQ13 124 DQ12
53 NG B4 NG 125 DQ11 126 DQ10
55 Vss L BBl Vg i 127 DQg 128 DO8
57 DSF 758 NG 129 Voo 130 Voo
59 | NC 60 | NG 131 Da7 32 | DCs
61 NG 5627 SAD (Note) 133 DQ5 134 DO4
63 Voo 84 | Vo 135 DQ3 136 Do2
65 NC . i, 66 cso* 137 DQ1 138 DQo
67 RAS® . 68 CAS* 139 Vg 140 Vag
89 WE* 70 CKE 141 SDA (Note) 142 SCL (Note)
71 Vs 72 Vgs 143 Voo 1d4 Voo

Note: SAO, SDA and SCL are NC for GOB256UV6431
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SERIAL PD INFORMATION (GOB256UV6431A ONLY)

Function Supported Hex Value
. . 125 100 84 67 125 100 84 67
Byte# Function Describad Mhz | Mhz | Mhz | Mhz | Mhz | Mhz | Mhz | Mhz

0 # Bytes Written into serial memory at module mir 128 bytes 80h

1 Total # bytes of SPD memory device 256 bytes 08h

2 Fundamental memory type SGRAM 04h

3 # Row Address on this assembly 9 0sh

4 # Column Addresses on this assembly 8 08h

5 # Module Banks on this assembly 1 01h

6 Data Width of this assembly 64 bits 40h

7 Data Width of this assembly {continued) 00h

8 Voltage interface standard of this assembly LVTTL 01h:

9 SGRAM cycle time at CL=3 (tCLK) 8ns 10ns 12ns 15ns 80h Alh “=00h FOh
10 SGRAM Access from Clock at CL=3 {tAC) 7.5ns 8.5ns 8.5ns 9.0ns 75h 85h 85h 90h
11 DIMM configuration type Non-Parity @0k
12 Refresh Rate/Type S/R, Normal 15.6 ms 8ok
13 SGRAM Width Primary DRAM x32 i 20h
14 ECC SGRAM Data Width N/7A © 00h
15 Min. clock delay, Back to Back Random Column 1CLK

Addresses (ICCD) o
16 Burst Length Supported 1,2, 4,8 & Full 8Fh
17 # Banks on each SDRAM device 2 02h
18 CAS# Latency 1,2,3 07h
19 CS# Latency 0 01h
20 Write Latency 0 e 01h
21 SGRAM Module Attribute Non-Buffered/Registered ™ 00h
22 SGRAM Device Attribute Vce, B/R, S/W., PiAAR.. i B OEh
23 Min Clock cycle Time at CL=2 (tCLK) 12ns 15ns. 17:6ns |7 20mgi| COh Foh 25h 50h
24 Max. Data Access Time from clock at CL=2 (tAC) 11.0ns 13.0ns:[ 14.5ns. | 16ns BOh Doh E5h 10h
25 Min Clock cycle Time at CL=1 (tCLK) 24ns 230ns  [:35ns .. 40ns 18h 1Eh 23h 28h
26 Max. Data Access Time from clock at CL=1 (tAC) 23ns “28ns. “82pns [ 35ns 17h 1Ch 20h 23h
27 Min. Row Precharge Time (tRF) 24ns 30ns. 36Ms: 45ns 18h 1Eh 24h 2Dh
28 Min. Row Active Delay (tRRD) 16ns. 20ns  |[7:24ns 30ns 10h 14h 18h 1Eh
29 Min. RAS to CAS Delay (tRCD) Bdins . 30ns “35ns 40ns 18h 1Eh 23h 28h
30 Min. RAS Pulse Width (tRAS) © 48nsti]  B80mgi|  70ns 80ns 30h 3Ch 46h 50h
31 Reserved B FFh
32-61 Superset Information FFh
B2 SPD Revision Rev. 1 0t1h
63 Checksum for bytes 0-62
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SERIAL PD INFORMATION (CONTINUED)

Function Supported Hex Value
. . 125 100 84 67 125 100 84 67
Byte# Function Described Mhz | Mhz | Mhz | Mhz | Mhz | Mhz | Mhz | Mhz
64 | Manufacturers JEDEC ID code per JEP-106E Continuation code 7Fh
65 | Manufacturers JEDEC ID code per JEP-106E SMART's ID 94h
66-71 | Manufacturers JEDEC ID code per JEP-106E MNone FFh
72 | Manufacturing location Mir Specific Data
73 | Manutacturer's Part Number G 47h
74 | Manufacturers Part Number [s] 4Fh
75 | Manutacturer's Part Number E 42h
76 | Manufacturer's Part Number 2 32h
77 | Manutacturer's Part Number 5 35h:
78 | Manutacturer's Part Number 6 36k
79 Manufacturer's Part Number u 55h::
80 | Manufacturers Part Number \4 0 86h
81 Manufacturers Part Number 6 36K
82 | Manutacturer's Part Number 4 34h
83 | Manufacturers Part Number 3 ~33h
84 | Manufacturer's Part Number 1 ::31h
85 | Manufacturer's Part Number A . an 41k
86 | Manufacturers Part Number 1 1 8 6. 31h ). 31h 38h 36h
87 Manutacturer's Part Number 2 0 4 ol 32h ::30h 34h 37h
88 | Manufacturers Part Number 5 0 Q Qi | Esh 30h 51h 51h
89 | Manufacturers Part Number Q Q S S =] 51h 51h 53h 53h
90 | Manufacturer's Part Number 5 S None ‘[:::Norme “f:" 53h 53h FFh FFh
91 Revision Code Mir Specitic Data Mfr Specific Data
92 | Revision Code None::: FFh
93 | Manufacturing Date DATE? . DATE
94 [ Manufacturing Date DATE DATE
95-98 | Assembly Serial Number s Berial Number S.No.
99 | Manutfacturer Specific Data R 53h
100 | Manufacturer Specific Data M 4Dh
101 Manufacturer Specific Data A 41h
102 | Manufacturer Specific Data = R 52h
103 | Manufacturer Specific Data T 54h
104 | Manufacturer Specific Data M 4Dh
105 | Manutacturer Specific Data o 6Fh
106 | Manufacturer Specific Data d 64h
107 | Manutacturer Specific Data : u 75h
108 | Manufacturer Specific Data .. | 6Ch
108 | Manufacturer Specific Data:™ a 61h
110 | Manufacturer Specific Data: r 72h
111 Manufacturer Specific.Data *: T 54h
112 Manufacturer Spacific Data e 65h
113 | Manufacturer:Specific Data. . c 63h
114 | Manufacturet: Specifig:Data h 68h
115 | Manufacturer Specific Data n BEh
116 | Manufacturer Specific Data o 6Fh
117 Mahufacturer: Specific Data | 6Ch
118 | Manutacturer Specific Data 0 6Fh
119 | Manufacturer Specific Data g 67h
120 Manu1aét'|.;!'er Specific Data i 69h
121 Manufacturer Specific Data e 65h
122 | Manufacturer Specific Data 5 73h
123 | Manufacturer Specific Data MNone FFh
124 | Manufacturer Specific Data None FFh
125 | Manutacturer Specific Data None FFh
126 Reserved FFh
127 Reserved FFh
128-255 | Openfor CPQ Use for Read & Write None FFh
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GOB256UV6431(A)-(67/84/100/125)Q-S

DC CHARACTERISTICS
(VCC = 33Vi03V, VSS = OV: TA =010 +70 O)

125 100 67
Parameter Symbol Test Condition Unit | Note
Min. | Max. | Min. [ Max. | Min. | Max. | Min. | Max.
No Burst, tey, = min.
. - 450 - 370 - 320 - 280 mA 1,2
tRC =min.
Operating Current lcer [No Burst, toi = min.,
tre = min. - | 880 - | =80 - | 490 - | 420 | mA | 1,2
All Banks Active
CKE -\, ti = min. _ 4 B 4 _ 4 B 4 mA | 12
Precharge Standby | All Banks Idle :
Current cez CKE = V|, tck = min E
' ' - 160 - 140 - 130 - 10 mA 1.2
All Banks Idie e
OKE = Vi to = min. - | 70 - | 70 - | | - mA | 1,2
Active Standby | Any Bank Active o
Current €e3 - — mi i
OKE =Vi.tox=min. 1 ygg | _ | 150 | - | 140 120 | mA | 1,2
Any Bank Active -
Burst Mode Current loca | tok = min. - 600 - 500 = .::45(.355 - 350 mA 1,2
tCK=min.,tRc=min., s .
Refresh Current lces | trpp = min. - 570 - 470 |- 410 - 350 mA 1,2
Auto Refresh e S
Self Refresh Current lcce | CKE =ML - 4 - 1:'_ 4 z 4 - 4 mA 1,2
Input Leakage L |oveV, <Vee ~10 | 1g3| -0} 10| -10 | 10 | -10| 10 | pA
Output Leakage ov < Vom < VCC : B E -
I - €S, - -
Current Lo Dyt = Disable 10 __10 | ”ZJ:: 10 10 10 10 10 HA
Cutput High Voltage Voy | High Iy, = -2mA e 24 3 o 24 - 2.4 - 2.4 - \Y
Cutput Low Voltage VoL | Low gy =2 mA o 04 - 0.4 _ 04 - 0.4 v
1CL = CAS* Latency . = _
Notes: 1. lge depends on outputload z_z_éhdition Wﬁé!“_j-the d:QViéé is selected | (max.) is specified at the output open condition.
2. Aninitial pulse of 200s is Er:e-quire-d_;agf'ter po:\.i\;eriup followed by a minimum of eight Auto—Refresh-Cycles.
CAPACITANCE :
{TA =+25°C, VCC = 3.3V+0.3V) .=
- i:Parameter Symbol Max. Unit Note
Input Capacitancg;(:Addre_s_s:;WE*, CKE RAS*, CAS") Cy 13 pF 1
Input Capacitance (DQM Bs) Cpz 9 pF 1
Input Capacitance (CS0*GS1%) Cp 13 pF 1
Input Capacitance (CLKO, CLK1) o 13 pF 1
Input/Output Capacitance {DQO~DQB3) Cro 12 pF 1,2

Notes: 1.

2. CAS* -\, todisable D,

Fujitsu Microelectronics, Inc./Fujitsu Mikroelektronik GmbH
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AC CHARACTERISTICS
(TA = 0 to +70°C, Vg = 3.3V+0.3V, Vgg = OV)
Parameter Symbol | Unit 125 100 84 67 Notes
CL=3 8 - 10 - 12 - 15 -
Clock Period CL=2 |trk ns 12 - 15 - 17 - 20 - 1,2,3,6
CL=1 24 - 30 - 35 - 40 -
Transition Time tr ns 0.5 30 05 30 05 30 0.5 30 1,2,3
Clock High Time ton ns 35 - 35 - 4 - 5 - 1,2,3
Clock Low Time toL ns 35 - 35 - 4 - 5 - 1,2,3
Data Input Setup Time thg ns 2.5 - 3.0 - 35 - 3.5 - 1,2,3
Data Input Hold Time toy ns 1.0 - 1.0 - 15 - 1.5 - 1,2,3
CL=3 - 7.5 - 9 - 11 - 12
Access Time from Clock CL=2 |tac ns - 11 - 13 - 145 - : : 16 1,2,3
CL=1 - 23
Cutput In Low-Z tz ns 2 - i . 11,2,3
Ccl=3 8 15
Qutput in High-Z CL=2 |tnz ns 3 12 20 1,2,3,4
CL=1 16 30
Cutput Hold Time toy ns 2 - - 1,2,3
Time between Refresh trer ms - 16.4 16.4 1,2,3
RAS Cycle Time tre ns 72 - - 1,2,3,5
RAS Access Time trac ns - 45 60 1,2,3
CAS Access Time teac ns - 23 35 1,2,3
RAS Precharge Time trp ns 24 - s - 1,2,3
RAS Active Time tras ns | 48 | 100000:| 60. .| 100600 | 70 | 100000 | 80 | 100000 | 1,23
RAS to CAS Delay Time taco ns 24 0 ”“_3_0 B f:: o 35 - 40 - 1,2,3
Write Recovery Time twr ns 8 of - 10| - 12 - 15 - 1,2,3
Write to Precharge Lead Time tawl ns 12 ] Py . 15 - 175 - 20 - 1,2,3
RAS to RAS Delay Time taro ns “18: 5 P - 24 - 30 - 1,2,3
Power—down Exit Time trpE ns 10 s —“::_ 12 — 14 - 17 - 1,2,3
CKE to Clock Disable loke “oycle 1 1 1
DQM to Output in High-Z Ipgz.is c:y;c'lé 2 2 2 2
DQM to Input Data Delay |D'Cilé:. c:‘yjclre.:E B 0 0 0 0
Last Qutput to Write Command Delay : 5|zc:)WD : 55&::5«;cle 2 2 2 2
Write Command to Input Data Delay | lowd | cyeles) 0 0 0 0
. . i - = . - - .
e le ot i, [ome [ : : :
2.6 1 1 1 1
Mode Register Accessta Bank Active tmin.) gD cycle 2 2 2 2
CAS to CAS Delay: : i loep cycle 1 1 1 1
CAS Bank Delay lean cycle 1 1 1 1

Notes: 1.  Aninitial pulse of at least 200|ls is required after power—up followed by a minimum of eight auto refresh cycles.

AC characteristics assume tr = 1ns and S0pF capacitive load. If t1 is longer than 1ms, reference level for measuring time of
input signal is V) (min.) and V| (max.).

n

1.4V is the reference level for measuring timing of input signals.
tyz and toy defines the time at which the outputs achieve +200mV.
Actual clock output of tgg will be sum clock of tgag and tgp.

S

20ns is not supported in SPD.
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Physical Dimensions
144—pin (72x2) DIMM

Front View 0.170
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2.503 >
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51 143
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0.145 | _,| — 0.083 Cylleii0031
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'Z: ::.ZZ. .::ZZ 144
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Detail “A”
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Ordering Information

GOB25 UV 6431

(1)

(8a)

A

2 3 @ (5) (& (7) (8) (8a) (9) (10)

Memory Type
S : SDRAM
G : SGRAM
Module Shape
S . SIMM
D : DIMM

O : Small Outline DIMM
Module Pin Count

A 72-pin
B : 144—pin
C : 168-pin
D : 200-pin
Word Depth
i 1M

2 - 2M

4 :4M

8 :8M
256 : 256K
512: 512K
Buffer Type
B : Buffered

U : Unbuffered

Operating Voltage & Power Consumption
V : 3.3V & Standard Power
L : 3.3V&LowPower .-

Data Width : S
(ex. 64=x64, 72=x72 etc) e

4 - x4 :f . ::::::__::.E:. e
8 X8 "':: :::::

1 )(16”::: o

31 x32

Refresh e

2 2k

4 4krf

Fujitsu Microelectronics, Inc./Fujitsu Mikroelektronik GmbH

(11)

(14)

-100Q-_S

(11) {(12) (13) (14)

Interface Level

Blank : LVTTL

S . SS8TL

Module Revision / Applied. “Standard” *q
Blank : Rev.0

A Rev. 1 e

B Rev. 2 (etc}

Clock Frequency

67
84

... 67Mhz

100 fm100IVIhi
125 125Mhz

: ::Package of Com ponent
Fi
LT
Q

-s0J
TSOP
QFP

Private Brand Name *2
zBlank : Common Products
G

FMG Brand

*2 This column is applicable to

custom modules, NOT applicable
to JEDEC standard commodity
products

Assembly & Test Site

S

Smart Modular Technologies
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FUJITSU LIMITED

For further information please contact:

Japan

FUJITSU LIMITED

Memory Marketing Dept.

4-1-1, Kamikodanaka Nakahara—ku,
Kawasaki 211-88, Japan

Tel: +81-44-754-3767

Fax: +81-44-754-3343

Internet: http:/fwww.fujitsu.co.jp/

North and South America

FUJITSU MICROELECTRONICS, INC.
3545 North First Street

San Jose, CA 95134-1804, USA.

Tel: +1-408-922-9000

Fax: +1-408-922-9179

Customer Response Center (Mon—Fri: 7am-5pm (PST))
Tel: +1-800-866-8608
Fax: +1-408-922-9179

Internet: http://Awww fujitsumicro.com/

Europe

FUJITSU MIKROELEKTRONIK GmbH
Am Siebenstein 6-10

63303 Dreieich—Buchschlag

Germany

Tel: +49-6103-690-0

Fax: +49-6103-690-122

Internet: http://www.fujitsu—ede.t:”oizm/

ASIG T, .::::::: :::::EE:.

FUJITSU IVIICROELECTHONICS ASIA PTE LIMITED
#05-08, 151 Lorong | Chuan

NewTechPark .7 .

Singapore 556741

Tel: +65-281-0770 "

Fax: +65-281-0220.

Internet: http://www.fs:ij(':'om.sg/

®FUJITSU LIMITED 1997

Ctrcmt dlagrams uT|I|2|ng Fujitsu products are included

.as a:means:of illustrating typical semiconductor appli—
* cations.: Complete imformation sufficient for construc—
fhon purposes is not necessarily given.

= The mformahon given in this document have been

ever, Fujitsu assumes no responsibility for inaccura—

" cies.

The infermation contained in this document does not
convey any licence under the copyrights, patent rights
or trademarks claimed and owned by Fujitsu.

Fujitsu reserves the right to change products or specifi—
cations without notice.

No part of this publication may be copied or reproduced
in any form or by any means, or fransferred to any third
party without prior written consent of Fujitsu.

The information contained in this document are not
intended for use with equipmenis which require
extremely high reliability such as aerospace equip-
ments, undersea repeaters, nuclear control systems or
medical equipments for life support.
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