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March 1980
32,768-BIT DYNAMIC RANDOM ACCESS MEMORY

The Fujitsu MB 8132 is a fully decoded, dynamic NMOS random access S ‘3")) &ud
memory organized as 32768 ane-bit words. The design is optimized for
high-speed, high performance applications such as mainframe memory, buffer
memory, peripheral storage and environments where low power dissipation-and
compact layout is required.

Multiplexed row and column address inputs permit the MB 8132 to be housed
in a standard 16 pin DIP.

/'Fhe MB 8132 comes in two types — "H’” and “L". In the “L’’ version, A15 is
~ externally pulled low, always. In the “H"" version, A15 is externally pulled high,
i always. The units are marked with these designators to minimize confusion
..during use.
The MB 8132 is fabricated using silicon gate NMOS and Fujitsu’s advanced
Double-Layer Polysilicon process. This process, coupled with single-transistor
memory storage cells, permits maximum circuit density and minimal chip size.
Dynamic circuitry is employed in the design, including the sense amplifiers.

Clock timing requirements are noncritical, and power supply tolerances are
very wide. All inputs are TTL compatible; the output is open drain.

- ® 32,768 x 1 RAM, 16 pin package @ Ali inputs TTL compatible, low CERAMIC PACKAGE
® Silicon-gate, Double Poly NMOS, capacitive load DIP-16C-A01
single transistor cell ® Open drain output
® Row access time, ® “'Gated” CAS
120 ns max (MB 8132H) ® 128 refresh cycles |
150 ns max (MB 8132E} ® Common 1/O capability using
200 ns max {(MB 8132N) "“Early Write’’ operation '
® Cycle time, ® Qutput unlatched at cycle end PIN ASSIGNMENT
320 ns min (MB 8132H) allows extended page boundary
320 ns min (MB 8132E) and two-dimensional chip select i
330 ns min (MB 8132N) ® Read-Modify-Write, RAS-only
® | ow power: 385 mW active, refresh, and Page-Mode capabilit
20 m\’/)V standby (max) ® On-chip latches for Addresses i VBBL—— 1 N 16 jVSS
® *+10% tolerance on +7 volt supply and Data-in D'NE 2 155%
® +0.5 volt tolerance on —2.5 volt o
supply WE[ |3 14| |oour

RAS[ |4 13[_]A,
A0|:5 12[ A,

ABSOLUTE MAXIMUM RATINGS (See NOTE)}

Rating Symbol Value Unit E
‘“ — A,f |6 11 _|A
Voltage on any pin relative to Vg "Vin, Vout | -051t0 +13 \% :] !
: — : ! A A
Voltage on Vpp supply relative to Vgg Vop -0.5t0 +9 V] ": 7 10:] s
o B A\
Vgs — Vss (Vpp — Vs > 0V) - 0 v oo[_]8 o la,
Storage temperature 1 Tstg -55 to +150 °C
Power dissipation Po 1.0 W
Short circuit output current — 50 mA _
— . This device contains circuitry to protect the
. . inputs against damage due to high static volt-
NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM ag‘;s or ge,ectric ﬁe,gs. However? it is advised
RATINGS are exceeded. Functional operation should be restricted to thatIA normal fDrecauriclms bﬁ, thakenhto avoid
- . . . . . al icatton of an tage I er than maxi-
the conditions as detailed in the operational sections of this data ".?‘?"‘4 rated vo,ta:e;lotggthisghigh impedance
sheet. Exposure to absolute maximum rating conditions for extended circuit.

periods may affect device reliability.
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% Fig. 1 —MB 8132 BLOCK DIAGRAM
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CAPACITANCE (T4 = 25°C) Pak ow <P rgb
z-15-8
Parameter Symbol Typ Max Unit
Input Capacitance Ag~A;, Dy Cing - 5 pF
- - - -
Input Capacitance RAS, CAS, WE Cina ! — 10 pF
Output Capacitance Doyt Cout - 7 pF
|

i L —
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RECOMMENDED OPERATING CONDITIONS

(Referenced to Vgg)

Parameter Symbol Min Typ Max Unit T&cz)np:;zg:ie
@ Vob 6.3 7.0 7.7 Vv
Supply Voltage m| Vss 0 i 0 0 \Y
il Ves -2.0 ~-25 -3.0 V
0°C to +70°C
Input High Voltage RAS, CAS, WE @ | V¢ 2.4 - 6.5 v
Input High Voltage except o i1} : _
RAS, CAS, WE Viu 2.2 6.5 \%
Input Low Voltage, all inputs al Vi -1.0 — 0.8 Y
Note:

1) All voltages are referenced to Vgg.

STATIC CHARACTERISTICS

: (Recommended operating cond|tlons unless othermse noted )

Parameter I Symbol T Min Max Units
”OPERATING CURREN'?fﬂWW - o | Wl;l; | 50 n:A
Average power supply current (RAS, CAS cycling; tge = min) ;‘ Igg1 400 A
STANDBY CURRENT | Ibp2 ; 25 | mA 7
Power supply current (RAS = CAS = V 4¢) lgpo 3 100 MA |
REI:RiESH CURRENT - | lopa 40 mA }
Average power supply current (RAS cycling, CAS = V ¢ ; trc= min) lgas 400 uA i
PAGE MODE CURRENT | Ibpa ‘ 30 mA |
Average power supply current (RAS = V.,_ CAS cycling, tpc min) lgga | 400 LA

INPUT LEAKAGE CURRENT ;
Input leakage current, any input {(Vgg = -2.5V, OV<V <7V, I -10 10 uA
all other pins not under test = 0V) |

OUTPUT LEAKAGE CURRENT

loL -10 10 | uA
(Data out is disabled, 0V<VOUT<7V) . |
S— ) ) IO I
OUTPUT LEVELS
Vou 04 \Y

Output low voltage (Ig = 12 mA)
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DYNAMIC CHARACTERISTICS
(Recommended operating conditions unless otherwise noted.)
MB 8132N-L MB 8132E-L MB 8132H-L
Parameter Symbol MB 8132N-H MB 8132E-H MB 8132H-H Units
Min Max Min Max Min Max

Time between Refresh trer 2 o 2 2 ms
Random Read/Write Cycle Time tre 330 320 350 ns

| Read-Write Cycle Time tawe | 375 375 | 320 ns
Page Mode Cycle Time tpc 225 170 160 ns
Access Time from RAS =] trac 200 150 120 ns
Access Time from CAS teac 135 100 80 | ns |
Output Buffer Turn Off Delay | tore | O 50 0 40 | 0 35 ns
Transition Time 7 tr 3 50 3 |35 3 35 ns N
RAS Precharge Time ; the 120 100 100 " hns
RAS Pulse Width - thas | 200 |32000 150 | 32000 120 | 32000 = ns
RAS Hold Time thsy | 135 100 80 ns
CAS Precharge Time tce | 80 | 60 60 s
CAS Pulse Width | teas 135 | 10000 | 100 | 10000| 80 | 10000 ns
CAS Hold Time tesn | 200 150 | | 120 | s
RAS to CAS Delay Time 89 | thew | 35 |65 30 |50 25 40  ns
CAS to RAS Precharge Time terp 0 [ ons

Aéow Addre;s Setr Up Time ) tasr 0 - 0 ns O
Row Address Hold Time - tRAH 25 o 20 e | 1‘:'; ns
Column Address Set Ug:i;f;ne tasc 0‘ 7 0 7 ns
Column Address Hold Time | :ECAH b5 45 40 | ns
Column Address Hold Time Referenced to RAS tar 120 95 80 ns
Read Command Set Up Time tres b ] 07 ns
Read Command Hold Time t,;;CH 0 0 o T ns
Write Command Set Up Time twes -10 -10 L ons
Write Command Hold Time twcH 65 4775 40 ns o
Write Command Hold Time Reference to R—S B twc:ii ‘EO ] 957 e i 80 N 77nsw N
Write Command Pulse Width Ctwe | 55 45 | 40 Cns |
Write Command to RAS Lead Time vvthWL 80 60 60 ns
Write Command to CAS Lead Time towL 80 60 60 ns
Data In Set Up Time tps 0 0 0 ns
Data In Hold Time ton 55 45 40 ns
Data In Hold Time Referenced to RAS touR 120 95 80 ns
‘CAS to WE Delay tewn 95 70 60 ns
RAS to WE Delay trRwD 160 120 100 ns

This Materia
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Notes:

2) Several cycles are required after power up before trac (max) can be met. tggp (max) is specified as a
proper device operation is achieved. Any 8 cycles reference point only; if tgcp is greater than the
which perform refresh are adequate for this purpose. specified tgcp (max) limit, then access time is

3) Dynamic measurements assume t1=5ns. controlled exclusively by tcac.

4) Viyc (min) or Vyy {min) and V| (max) are reference 9) treo (Min) = tran (Min) + 2ty (tr =5ns) + tasc (min)
levels for measuring timing of input signals. Also, 10) twes, tcwp and trwp are not restrictive operating
transition times are measured between V,yc or Vjy parameters. They are included in the data sheet as
and VL. electrical characteristics only. If t >t {min),

: . wCsZtwes .

5) Assumes that trep <trcp (Max). If trcp is greater th.e cycle'us an ear!y write _cycl_e and the data out pin
than the maximum recommended value shown in this will remain open circuit (high impedance) throughout
table, tgac will increase by the amount that tgcp entire cycle. ) )
exceeds the value shown. If tcwp=tcwp (min) and trwp=trwp (min), the

cycle is a read-write cycle and data out will contain
data read from the selected cell. If neither of the above
7) Refer to test conditions. sets of conditions is satisfied the condition of the data

8) Operation within the tgcp {max) limit insures that out is indeterminate.

6) Assumes that trcp=>trcp (max).
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[ tre —
i ?
! i
: | . 1 ‘
| e—
RAS e | T |
Vig- \ | 4 :
‘ —— - tesw | e ] fe o tRp i
1 i —t |t '
[ trco 1 i RSH J t terp
t=————~lcas — ; 1
CAS Vine- \ \ | / / \
Vi - | : X ! | :
[ i
) | tor
. tasr i ItRaH tcan i
e oy j’""“ASC"“ — _.—__I .
; | ) i
Vin— ROW COLUMN
A x
DDRESSES V- ADDRESS ADDRESS !
| ! ‘ ‘
tReg = —— ‘ - tRCH =—
. Vige— ‘ ‘ |
WE Vch )j[ | | S{
- 1 '
- i‘k“'—‘CAC i
L——r—n— tRAC — — toFF
o Vor— \ VALID }
ouT Vor— DATA
D Don’t Care

This Material Copyrighted By Its Respective Manufacturer



IO

FUJITSU

RN

132N/E/H-L
MB 8132N/E/H-H

WRITE CYCLE (EARLY WRITE)
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“RAS—ONLY” REFRESH CYCLE
NOTE: CAS = Vg WE =Don't care
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PAGE MODE

WRITE CYCLE
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T — 'RAS - -
. Vine - —~ AR
RAS e AN \ J
ViL- I
: Tesn | 3 r . |
— e — e
: el \ tre Vo RSH RP -—1
tRcD - == T lcAs—= [=tcP— — -lcas - — — tcas — — lcrp =
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ADDRESSES XADDMDD
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DESCRIPTION

Address Inputs:

A total of sixteen binary input address bits are required to
decode any 1 of 32768 storage cell locations within the
MB 8132. Eight row-address bits are established on the
input pins (Agy through A,) and latched with the Row
Address Strobe {RAS)}. The eight column-address bits are
established on the input pins and latched with the Column
Address Strobe (CAS). A15 is always low for the “L" ver-
sion and high for the "H" version. All input addresses must
be stable on or before the falling edge of RAS. CAS is in-
ternally inhibited (or “gated’’} by RAS to permit triggering
of CAS as soon as the Row Address Hold Time (tgap)
specification has been satisfied and the address inputs
have been changed from row-addresses to column-
addresses.

8

This Materi al

Write Enable:

The read mode or write mode is selected with the WE
input. A logic high (1) on WE dictates read mode; logic
low{0} dictates write mode. Data input is disabled when
read mode is selected. WE can be driven by standard TTL
circuits without a pull-up resistor.

Data Input:

Data is written into the MB 8132 during a write or
read-write cycle. The last falling edge of WE or CAS is a
strobe for the Data In (D) register. In awrite cycle, if
WE is brought low (write mode) before CAS, Dy is
strobed by CAS, and the set-up and hold times are
referenced to CAS. In a read-write cycle, WE will be

Copyrighted By Its Respective Manufacturer
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delayed until CAS has made its negative transition. Thus
DN is strobed by WE, and set-up and hold times are
referenced to WE.

Data Output:

The output buffer is open drain type. Data-out is the same
polarity as data-in. The output is in a high impedance
state until CAS is brought low. In a read cycle, or
read-write cycle, the output is valid after tgac from
transition of RAS when tggp (max) is satisfied, or after
tcac from transition of CAS when the transition occurs
after tgcp (max). Data remain valid until CAS is returned
to a high level. In a write cycle the identical sequence
accurs, but data is not valid.

Page Mode:

Page-mode operation permits strobing the row-address
into the MB 8132 while maintaining RAS at a logic
low (0) throughout all successive memory operations in
which the row-address doesn’t change. Thus the power
dissipated by the negative going edge of RAS is saved.
Further, access and cycle times are decreased because the
- time normally required to strobe a new row-address is
eliminated.

Refresh:
Refresh of the dynamic miemory cells is accomplished by
performing a memory cycle at each of the 128 row-

This Materia

addresses (Ap~Ag) at least every two milliseconds. RAS
only refresh avoids any output during refresh because the
output buffer is in the high impedance state uniess CAS is
brought low. Strobing each of 128 row-addresses with
RAS will cause all bits in each row to be refreshed.
Further RAS-only refresh results in a substantial reduc-
tion in power dissipation.

Fig. 2 — DYNAMIC TEST CONDITIONS
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TYPICAL CHARACTERISTICS

Fig. 4

6 7 8 9 10

Fig. 6

Fig. 3
50— 400
40 100—
—{ 300
50—
—_ L = =
g% £ g
= . — 200 S
o Ta =25°C u E:
20— (@) o
& 10—
—100
10— 5l
i | | T
1 2 3
f (MHz)
Fig. 5
150} ool
i Vgg = -2.5V
trep = 20 ns |
- Ta =25°C
z T |
3 | Q
Z S |
5 —
100— 0
| | | | |
5 6 7 8 2 10
Voo (V)
10

This Materi al

Copyrighted By Its Respective Manufacturer



WA
MB 8132N/E/H-L FUJITSU

mB 8132N/E/H-H MM

PACKAGE DIMENSIONS

16-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE

(CASE No.: DIP-16C-A01) l
0°~9°
— — I | —t—— | mw——) — — — T
R.050(1.27)REF
.287(7.29) .290(7.37)
.299(7.59) .310(7.87)
INDEX AREA
‘ .760(19.30)
! .800(20.32) -00810.20)
.012(0.30)
4—‘ i—-—.oson .27)MAX
| I ) |
i 177(4.50)MAX
.120(3.05)
.150(3.81)
-
.090(2.29) .032(0.81) .020(0.51)
.110(2.79) REF .043(1.09)
.700(17.78) REF !
04201 07) .015(0.38) Dimensions in
.062{1.57) .023(0.58) inches (millimeters)

Circuit diagrams utilizing Fujitsu products are included as a
means of illustrating typical semiconductor applications; conse-
quently, complete information sufficient for construction pur-
poses is not necessarily given. The information has been carefully
checked and is delieved to be entirely reliable. However, no
responsibility is assumed for inaccuracies. Furthermore, such
information does not convey to the purchaser of the semicon-
ductor devices described herein any license under the patent
rights of Fujitsu Limited or others. Fujitsu Limited reserves the
right to change device specifications.
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