New Products MB85R1001/MB85R1002

1 M-bit (x8/%16) FRAM"
MB85R1001/MB85R1002

This products is a FRAM” of 1M-bit 1T1C cell design, featuring high-density,
low-power consumption, and high-performance of write/read operation times.

Introduction

Non-volatile ferroelectric random access memory (FRAM)
features a high-speed read/write operation and low power
consumption and it is used not only as a single memory chip
but is also packaged with several other FRAM devices to
provide a microcomputer product. The total shipment of
FRAMs from FUJITSU has reached 160 million since the start
of their mass production. FUJITSU has now developed a new
series FRAM of 1T1C cell design that offers a density of 1M-
bit, the largest among FUJITSU’s FRAM products.

Product Features

M Chip Configuration
* MB85R1001: 128K wordsXx8-bit configuration
* MB85R1002: 64K wordsXx 16-bit configuration
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M Operating Conditions

o Supply voltage: +3.0V to +3.6V (No need for 12V or other
higher voltage)

» Operating temperature range: —20°C to +85°C

e Read access time: 100ns

e Read cycle time/Write cycle time: 250ns

¥ Circuit Functions

» ECC (Error Correcting Code) circuit

¢ /LB and /UB data byte control (MB85R1002)
» Power-on protect function

M Package
© 48-pin TSOP package
* 48-pin FBGA package (MB85R1002)

Photo 2 Chip
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Table 1 lists the principal characteristics, Figs.1 and 2 show pin
assignments, Fig.3 depicts the block diagram, Fig.4 provides the
dependence of access time on powet-supply voltage, Table 2 lists
the operation modes available with MB85R1002, and Fig.5
shows the read cycle time.

Product Functions

MBB85R 1002 allows 8-bit byte access for both lower and upper
digits with the aid of data bus control terminals /LB and /UB.
The package is available in TSOP-48 and FBGA-48.

* TSOP-48: Outside dimensions 12mmx12.4mm
Lead pitch 0.50mm
* FBGA-48: Outside dimensions 8.1mmx6.1mm
Lead pitch 0.75mm
This new product also provides /OE control and /WE control
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providing FRAM products. Based on its technologies, FUJITSU
is supplying FRAM chips to the market that can take full
advantage of high-speed and non-volatile features. *

NOTES
* FRAM is a registered trademark of Ramtron International
Corporation.

Table 1 Principal Characteristics

CYCICS aa pseudo SRAM mode. Chip name MB85R1001 MB85R1002
Chip configuration 128K wordsX8-bit 64K words>X16-bit
Future Development Read cycle time iRC 250
Write cycle time twC 250ns
FUJITSU will continue to implement further bighly integ-rated o e e - 100ns
design based on 0.18 #m process technology, aiming for higher
density and lower voltage operation, as the leading company Operating current Icc L
Table 2 Operation Modes available with MB85R 1002 (X16)
Mode /CE1 CE2 /OE /WE /LB /UB 1/0¢1:8) 1/0¢9:16)
H X X X X X High-Z High-Z
X X X X H H High-Z High-Z
Stand-by
X X H H X X High-Z High-Z
X L X X X X High-Z High-Z
L L Dout Dout
Read H—L H L H L H Dout High-Z
H L High-Z Dout
L L Dout Dout
(HPesae?Jdo SRAM, /OE control) s H S H L H e High-Z
H L High-Z Dout
L L Din Din
Write H—L H X L L H Din High-Z
H L High-Z Din
L L Din Din
Yg;l:aeudo SRAM, /WE control) s 4 i il E b Bl el
H L High-Z Din
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Figure 1 MB85R1002 Pin Assignments (TSOP-48)

A15 1 O O 48 NC
Al4 2 1 47 NC
A13 3 T 46 GND
A12 4 1 45 1/016
A1l 5 INDEX 1 44 1/08
A10 6 O O 43 1/015
A9 7 O 1 42 /07
A8 8 [ O 41 1/014
NC 9 O O 40 I/0O6
NC 10 O O 39 1/013
/WE 11 O O 38 /05
CE2 12 T T 37 VCC
GND 13 O 1 36 1/012
/UB 14 O O 35 /04
/LB 15 O O 34 /011
VCC 16 OO 1 33 1/03
NC 17 O 1 32 1/010
A7 18 T 31 /02
A6 19 [ 1 30 I/09
A5 20 O 1 29 I/O1
A4 21 O 1 28 /OE
A3 22 [ 1 27 GND
A2 23 O 1 26 /CE1
A1 24 O O 25 A0
Figure 2 MB85R1002 Pin Assignments (FBGA-48)
Top View Bottom View
e
=) A OO0OO0OO0O0OO0O |A
x| B OO0OO0OO0OO0OO0O |B
C OO0O0O0OO00 |¢
D OO0OO0O0OO0O0O |Db
E OO0OO0OOO0 |E
F 0000O0O0 |F
G OO0OO0O0OO0O0 |G
H OO0OO0OO0OO0O0 |H
12 3 45 6 6 5 4 3 2 1
1 2 3 4 5| 6 6 5) 4 3 2 1
A /LB /OE A0 A1l A2 CE2 A CE2 A2 Al A0 /OE /LB
B 1/09 /UB A3 A4 /CEA 1/01 B /01 /CE1 A4 A3 /UB 1109
Cc /010 | /011 A5 A6 /102 1/03 C /03 /102 A6 A5 /011 | /010
D GND | /012 NC A7 1104 VCC D VCC /104 A7 NC /012 | GND
E VCC | /1013 NC NC 1/105 GND E GND 1/05 NC NC /013 | VCC
F /015 | /014 A4 A15 1/06 1107 F 1107 1106 A15 Al4 /014 | 1/015
G /016 NC A12 A13 /WE 1/108 G 1/08 /WE A13 A12 NC /016
H NC A8 A9 A10 A11 NC H NC A1 A10 A9 A8 NC
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Figure 3 MB85R1002 Block Diagram

Figure 4 Dependence of Access Time on Power Supply Voltage
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Figure 5 Read Cycle Time
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