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DATA SHEET

MB8116100A-50/-60/-70/-80

CMOS 16M x 1 BIT FAST PAGE MODE DYNAMIC RAM -

CMOS 16,777,216 x 1 Bit Fast Page Mode Dynamic RAM @@E&ﬁm

The Fujitsu MB8116100A is a fully decoded CMOS Dynamic RAM (DRAM) that contains a total of
16,777,216 memory cells in a x1 configuration. The MB8116100A features a "fast page” mode of
operation whereby high~speed random access of up to 4,096-bits of data within the same row can
be selected. The MB8116100A DRAM is ideally suited for mainframe, buffers, hand-heid
computers video imaging equipment, and other memory applications where very low power
dissipation and high bandwidth are basic requirements of the design. Since the standby current of
the MB8116100A is very small, the device can be used as a non-volatile memory in equipment that
uses batteries for primary and/or auxiliary power.

Plastic SOJ Package
The MBB116100A is fabricated using silicon gate CMOS and Fujitsu's advanced four-layer (LCC-26P-M09)

polysilicon and two layer aluminum process. This process, coupled with advanced stacked
capacitor memory cells, reduces the possibility of soft errors and extends the time interval between
memory refreshes. Clocktiming requirements forthe MB8116100A are not critical and all inputs are

TTL compatible.
PRODUCT LINE & FEATURES
) \ MBB8116100A | MBS116100A | MB8116100A | MBB116100A
. Parameter ) 60 70 -80
'RAS Access Time 50ns max. 60ns max. 70ns max. 80ns max.
Randam Cycle Time 90ns min. 110ns min. 130ns min. 150ns min. Plasgspsxrpp':g:@ge
Address Access Time 25ns min. 30ns max. 35ns max. 40ns max. ( e )
‘CAS Access Time 13ns max. 15ns max. 17ns max. 20ns max.
Fast Page Mode Cycle Time 35ns min. 40ns min. 45ns min. 50ns min. Marking side
Low Power Dissipation 550mW max. [467.5mW max.| 385mW max. | 330mW max.
® Oparating current
¢ Standby current 11mW max. (TTL level) / 5.5mW max. (CMOS level)
® 16,777,216 words x 1 bit organization ¢ Common /O capability by using early write
. gilicon gate, CMOS, Advanced Stacked . SA{S Ow)’, CAS-before-RAS, or Hidden
apacitor Cell ofres .
® Allinput and output are TTL compatible o Fast T?B Mods, Read-Modity-Write Pla?;rTTgé:P::;;kages
capability =26P-
® 4096 refresh cycles every 65.6ms « On chip substrate bias generator for high (Normal Bend)
performance (Reverse Bend)
ABSOLUTE MAXIMUM RATINGS (see NOTE)
Parameter Symbot Value Unit Package and Ordering Information
- 26-pi ic (300mil) SOJ,
Voltage at any pin relative to VSS Vin, V out -1to +7 v 5%:;23&%51261 (;T(\)Ip?_xxp‘)
Voltage ot V ¢ supply relative to VSS Vee -1to+7 Y - 24-pin plastic (9.8 x 20mm) SVP,

order as MB8116100A-xxPV
Power Dissipation . PD 1.0 W

- 26-pin plastic (300mil) TSOP-I|
Short Circuit Output Current - 50 mA with normal bend leads,
order as MB8116100A-xxPFTN

Operating Temperature Tope 0to 70 °c
- 26-pin plastic (300mil) TSOP-II
with reverse bend leads,
order as MB8116100A-xxPFTR

Storage Temperature Tsta -55t0 +125 °c

NOTE: Permanent device damage may occur if the above Absolute Maximum Ratings are | This devica contains circuilry to protect the mputs aganst
excesded. Functional operation should be restricted to the conditions as detailed in the mﬁegr dl“; a‘gvgfé‘x yf;f"rﬁ) T;‘;"‘ages 0{ o?lsecb!?al':m!so
H i H : Y Ll Tl precauts n
foper::nor:jaj.;ectlpn: ofthis dfxfatats(t;ee_t. Explpsg}'? to absolute maximum rating conditions avoid applicalion of any voltage higher than maximum rated
or exten periods may aftect devics reliabilty. voltages 10 this high iImpedance circuit
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MB8116100A-50

MB8116100A-60
MB8116100A-70
MB8116100A-80
Fig. 1 - MB8116100A DYNAMIC RAM - BLOCK DIAGRAM
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CAPACITANCE (.= 25°C, f = 1MHz)
Parameter Symbol Typ Max Unit
Input Capacitance, A0 to A11, DIN Cing — 7 pF
Input Capacitance, RAS,CAS, WE C e — 7 pF
Output Capacitance, DOUT Cout — 9 pF
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MB8116100A-50

MB8116100A-60
MB8116100A-70
MB8116100A-80
26/24-Pin SOJ : 26/24~Pin FPT
(TOP VIEW) (TOP VIEW)
<Normal Bend> <Reverse Bend>
vee A 6l %s Voo 10\ 26 HH Vss Voo (13 (Marking side) 14 EEEV
DIN 2 2s|P oout on B2 4 Linindex 1 oouT Ay Y12 153 Ay,
e 3 26|11 nc == 24 IO NG A, s 6 0 A
WE 4 23] CcAs we 4 23 [TICAS =« R 7 O Ag
—=d|s 2{h s s 2 e A;EES 18 F1 a
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A, 1" 6l As A, S Ma, ne. (]2 1pinindex 24 [ ne.
Ag 12 15| Aa Az 2 o A, ow 2 25 1 oout
vee Qi 13 1|8 ws Voorr] 13 (Marking side) 4 I s Vg 10 26 O vss
24-Pin SVP :
{TOP VIEW)
Designator - Function s
1
DIN Data Input. 5
DouT Data Qutput. %
WE Write Enable. !
— 9
RAS Row address strobe. ?
NC No connection é
A0 to Al1 Address inputs. §
vCC +5 volt power supply.
CAS Column address strobe.
VSS Cireuit ground.
S/L - Support Lead for vertical type
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MB8116100A-50

MB8116100A-60
MB8116100A-70
MB8116100A-80
RECOMMENDED OPERATING CONDITIONS
Ambient
Parameter Notes Symbot Min Typ Max Unit Operating Temp
Ve 45 5.0 55
Supply Vol v
upply Voltage m e o . 5
0 °%Cto+70°C
Input High Voltage, all inputs ViH D4 — 65 \4
Input Low Voltage, all inputs * VIL -0.3 - 08 Vv

* : Undershoots of up to -2.0 volts with a pulse width not exceeding 20ns are acceptable.

FUNCTIONAL OPERATION

ADDRESS INPUTS

Twenty—fourinput bits are required to decode any one ot 16,777,216 cell addresses in the memory matrix. Since only twelve address bits (A0~A11)are
available, the row and column inputs are separately strobed by RAS and TAS as shown in Figure 4. First, twelve row address bits are applied on pins
AO0-through-A11 and latched with the row address strobe (RA3 ) then, twelve column address bits are applied and latched with the column address
strobe (CAS ). Both row and column addresses must ba stable on or before the falling edge of RAS and TAS , respectively. The address latches are of

the flow-through type, thus, address information appearing after tran (min)+ tr is automatically treated as the column address.

WRITE ENABLE

The read or write mads is detarmined by the logic state of WE . When WE is active Low, a write cycle is initiated; when WE is High, a read cycls is
selected. During the read mode, input data is ignored.

DATA INPUT

Input data 1s written into memory in either of two basic ways--an early write cycle and a read-modify-write cycle. The falling edge of WE or CAS s
whichever is |ater, serves as the input data-latch strobe. In an early write cycle, the input data is strobed by TAS and the setup/hold times are
referenced to CAS because WE goss Low before TAS . In adelayed write ora read-modify-write cycle, WE goes Low after TAS ; thus, input data s
strobed by WE and all setup/hold times are referenced to the write-enable signal.

DATA OUTPUT

The three-state buffers are TTL compatible with a fanout of two TTL ioads. Polarity of the output data is identical to that of the input; the output buffers
remaininthe high~-impedance state untilthe column address strobe goes Low. When a read or read-modify-write cycle is executed, valid outputs are
obtained under the following conditions:

tRAC : from the falling edge of RAS when trcp (max) is satisfied.
tCAC : from the falling edge of CAS when trco is greater than treo (max).
tAA from column address input when trap is greater than trap (max).

The data remains valid until either CAS returns to a High logic level When an early write is executed, the output buffers remain in a high-impedance
state during the entire cycle.

FAST PAGE MODE OF OPERATION

The fast page mode of operation provides faster memory access and lower power dissipation. The fast page mode is implemented by keeping the
same row address and strobing in successive column addresses. To satisfy these conditions, BAS is held Low for all contiguous memory cycles in
which row addresses are common. For each fast page of memory, any of 4096-bits can be accessed and, when multiple MB8116100As are used,
TAS is decoded to select the desired memory fast page. Fast page mode operations need not be addressed sequentially and combinations of read,
write, and/or ready-modify-write cycles are permitted
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MB8116100A-50
MB8116100A-60

MB8116100A-70
MB8116100A-80
(Recommended operating conditions unless otherwise noted) Notes 3
i; r | Not Symbol | Conditi Yalues
6l t
arameter otes ym onditions Min Typ Mo Unil
Output high voltage Vou loyy =-5mA 2.4 — —
\
Output low voltage Voo lo, =4.2mA ) — — 0.4
oVEVINES 5.5V,
: | 4.5VE VoS 55V, _ _
Input leakage current (any input) (8] Ves = OV: All other pins 10 10
under test = 0V HA
1 OVEVout< 5.5V, _ _
Output leakage current o Data out disabled 10 10
MB8116100A-50 100
Operating current  |MB8116100A-60 RAS & CAS cycling; 85
(Average power lee trRc = min - - mA
supply Current) MB8116100A-70 70
MB8116100A-80 60
Standby current TTL level RAS = CAS =V, 20
(Power supply loca — — — mA
current) CMOS level RAS = CAS 2V -0.2V 1.0
MBB116100A-50 100
Refresh current #1  |MBB8116100A-60 CAS = Vin, RAS cycling; _ _ 85
(Average power sup- feca tre = min mA
ply current) MB8116100A-70 20
MB8116100A-80 60
MB8116100A-50 100
Fast Page Mode  |MB8116100A-60 ’ RAS =ViL, CAS cydiing; 85 .
current MB8116100A-70 oo tec = min 70
MB8116100A-80 60
MB8116100A-50 100
Refresh current #2 [ MB8116100A-60 RAS cycling, 85
(Average power sup- lecs TAS-before-RAS, _ - mA
ply current) E MB8116100A-70 the = min 70
MB8116100A-80 60
1-303
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MB8116100A-50
MB8116100A-60
MB8116100A-70
MB8116100A-80

AC CHARACTERISTICS

(At recommended operating conditions unless otherwise noted.) Notes 3, 4, 5

No. Parametor Notes | Symbol MBB116100A-50 | MBS116100A-60 | MB8116100A-70 | MB8116100A-80 Unit
Min Max Min Max Min Max Min Max
1 | Time Between Refrash taer — 856 - 65.6 — 856 — 658 | ms
2 | Random Read/Write Cycle Time the a0 — 110 - 130 — 150 - ns
3 Read-Modify-Write Cycie Time tawe 108 — 130 - 152 — 175 e ns
4 | Access Time from RAS [68]] tanc — 50 — 60 — 70 = 80 ns
5 | Access Time from CAS [78]] teac — 13 — 15 - 17 - 20 ns
6 | Column Address Access Time tan — 25 — 30 — 35 — 40 ns
7 | Output Hold Time toy 3 — 3 — 3 — 3 — ns
8 | Output Buffer Turn On Delay Time ton 0 — 0 — 0 — 0 — ns
9 | Output Buffer Tumn off Delay Time [ 10 ]| teer — 13 — 15 - 17 - 20 | ne
10 | Transition Time ty 3 50 3 50 3 50 3 50 ns
11 | RAS Precharge Time tre 30 — 40 bl 50 - 60 - ns
12 | RAS Pulse Width taas 50 [1oc000 | 60 100000 | 7o |+1ooco0| 80 | 100000| ns
13 | RAS Hold Time tasw 13 — 15 — 17 — 20 - ns
14 | CAS to RAS Precharge Time toap 0 — 0 — 0 — 0 — ns
15 | RAS to CAS Delay Time [112]] t., 20 37 20 45 20 53 20 60 ns
16 | TAS Pulse Width teas 13 — 15 —_ 17 — 20 - ns
17 | TAS Hold Time togn 50 — 60 - 70 - 80 — | ne
18 | CAS Precharge Time (Normal) topn 10 — 10 - 10 - 10 - ns
19 | Row Address Set Up Time tasr 0 — 0 - 0 — 0 - ns
20 | Row Address Hold Time t Ram 10 — 10 — 10 — 10 - ns
21 Column Address Set Up Time t asc 0 — 0 - 0 — 0 — ns
22 | Column Address Hold Time toan 13 - 15 - 15 — 15 — ns
23 | Column Address Hold Time from RAS tar 35 - 35 - 35 - 35 — ns
24 | RAS to Column Address Delay Time m trap 15 25 15 30 15 35 15 40 ns
25 | Column Address to RAS Lead Time trat 25 — 30 — 35 — 40 - ns
26 | Column Address to CAS Lead time tea 25 — 30 - 35 — 40 — ns
27 | Read Command Set Up Time tres 0 — 0 - 0 — 0 — ns
28 g:;ﬂi?:ﬂ?%g‘d Time III taan 0 - 0 - 0 — 0 - ns
30 | Write Command Set Up Time G5 tyes 0 — 0 — 0 - 0 — | ns
31 Write Command Hold Time twen 15 _ 15 — 15 — 15 — ns
32 | Write Hold Time from RAS twen 35 — 35 — 35 - 35 — | ns
33 | WE Pulse Width twe 15 — 15 - 15 — 15 — | ns
34 | Write Command to RAS Lead Time tawe 13 — 15 — 17 — 20 - ns
35 | Write Command to CAS Lead Time towl 13 — 15 — 17 - 20 — ns
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MB8116100A-50
MB8116100A-60
MB8116100A-70
MB8116100A-80

AC CHARACTERISTICS (Continued)

(At recommended operathg condmons unless otherwise noted.) Notes 3, 4, 5

: N D _ Simbil MB8116100A-50 | MBB116100A-60 | MBSTI6100A-70 | MBSTI8100A-80 Unit
Mo P"“""’“" . Notea|Symbol Fmuin | Max | Min | Max | Min | Max | Min | Max | "
38 | DIN Set Up Time tos 0 - 0 - ) - 0 — | ns
37 | DIN Hold Time toy 15 — 15 - 15 — 15 — | s
38 | Data Hoid Time from RAS tonr a5 - 35 — 35 —_ 35 —
39 | RASto WE Delay Time (5] trwo 50 — 80 - 70 — 80 —
40 | GASto WE Delay Time L]l ot | 13 | — 15 | - 17 - 20 -
41 | Column Address to WE Delay Tme [ 15 | tawo 25 - 30 - 35 - 40 - ns
RAS Precharge time to CAS t _ _ - _ ns
42 Active Time (Refresh cycles) APC 5 5 5 5
CAS Set Up Time for CAS-before- t 0 _ _ — -
43 | RAS Refresh SR 0 ° 0 ns
CAS Hold Time for CAS-before-
e t 1 - - - — | ms
44 | BAS Refresh CHR 0 10 12 15
45 | WE Set Up Time from RAS t wsn 0 - 0 - 0 - 0 — | ns
46 | WE Hold Time from RAS twar | 10 - 10 — 10 — 10 — | ns
47 | Fast Page Mode FAS Pulse width t pasp — | 100000] — ] 100000 — 10000 — | 100000 ne
Fast Page Mode Read/Write t _ _ _ _
g0 Cycle Time PC 35 40 45 50 ns
61 | Fast Page Mode Read-Modify-Write t _ _ _ _ ns
Cycle Time PRWC 71 80 89 100
62 | Access Time from CAS Precharge [9,16]| t cra — 30 — 35 — 40 - 45 | ns
63 | Fast Page Mode CAS Precharge Time tee 10 — 10 — 10 — 10 — ns
64 | Fast Page Mode RAS Hold Time
from CA8 Precharge taor | 30 - 85 - 40 - 45 ~ | ne
65 | Fast Page Mode CAS Precharge t _ _ _ _
to WE Delay Time CPWD 48 55 62 70 ns
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MB8116100A-50

MB8116100A-60
MB8116100A-70
MB8116100A-80
Notes:
1. Referenced to VSS N 11. Operation within the trcp (max) limit ensures that trac  (max)
2. lcc depends on the output load conditions and cycle rates; The R o . "
specified values are obtained with the cutput open. Icc depends can be met. taco (max) is specified as a reference point only; if
on the number of address change as RAS = Vi TAS = ViHand trep is greater than the specified treo (max) limit, access time is
ViL>-0.3V controlled exclusively by tcac ortaa .
lcet, lces, Icca and Iccs are specified at one time of address . . :
! 12, t min) =t min)+ 2t t min).
change during RAS =ViLand TAS = V1. Icczis specified during Rep (_ ) AR (min)+ 2t 7 + A,SC,( )
TAS_Vi and ViL>—0.3V 13. Operation within the trap (max) limit ensures that trac (max)
3. An initial pause (FAS =CAS =VH) of 200lis is required after can be met. trap (max) is specified as a refarence point only; if
power-up followed by any eight RAS —only cycles before proper trap is greater than the specified trao (max) limit, access time is
device operation is achieved. In case of using internal refresh cantrolled exclusively by tcac ort aa .
counter, a minimum of sight CAS -before-RAS initialization 14. Either tRan or taok must be satisfied for a read cydle.
cycles instead of 8 RAS cycles are requirad. 5. t - .
o . twes, tcwo , t,rRwp and tawp are not a restrictive operating
4. AC characteristics assume ty = 5ns. parameter. They are included in the data sheet as an electrical
5. Vi (min) and VL (max) are refarence levels for measuring characteristic only. Iftwes >twes (min), the cycle is an early
timing of input signals. Also transition times are measured write cycle and Dout pin will maintain high impedance state
betwesn Vi (min) and VL (max) as input amplitude are 3.0V and thoughout the entire cycle. If t cwp > t cwp (min), trwp >t
ov.. rwp (min) , and t awp >t awp (min), the cycle is a read
6. Assumes that taco < treo (max), trap < trap (max). If taco is modify-write cycle and data trom the selected cell will apper at
greater than the maximum recommended value shown in this the D'?m pin. it ne@har of the ak?ove .condlhor]s is satisfied, the
. ) cycle is a delayed write cycle and invalid data will appear the Dout
table, trac will be increased by the amountthattrco exceeds the . . . A
value shown. Refer to Fig. 2 and 3. pin , and write operation can be exected by satisfying trwt , t
7. lftrco 2trep (Max), trao 2trap (Max), andtasc 2tas - tcac - owL , and tra, spacifications.
t1. access time is teac 16 tcpa is access time from the selection of a new column address
! L (that is caused by changing TAS from “L” to “H"). Therefore, if
8. Iftrap2trap (max) and tasc Staa -tcac - t1, access time is . i
; tce is long, toea is longer than tcra (max).
A - . . 17. A that TAS -before- RAS refresh.
9. Measured with a load equivalent to two TTL loads and 100 pF. ssumes tha ore reires
10. torr is specified that output buffer change to high impedance
state.
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MB8116100A-50
MB8116100A-60
MB8116100A-70
MB8116100A-80

Fig.2~1t quc v8.tycp Fig.3 -t pac V8. taap

80ns Version

70ns Version

k Ons Version 60ns Version
t pac (n8) 100 |— 70ns Version t .- (ns) 100 |~
60ns Version 50ns version
80 - 50ns version 90 -
80 I 80
70 |- i 70
80 |~ 60 |- |l

50 -

[

i
Ll I I T | -
20 40 60 80 100 120 20 40 60 80 100 120
t ACD (ns) t RAD (ns)

FUNCTIONAL TRUTH TABLE

Pl Clockinput | . Address input Data
. .. Operation Mode — 1 —1 = | o Refresh Note
e | was | cas | We | Row |coumn | imput | ouput | ‘
Standby H H X - — — High-Z —
Read Cycle L L H Valid Valid - Valid Yos 1 trcs 2 res (min)
Write Cycle ; f . . . .
e vzme) L L L valid | Valid valid | High-z Yos ! twes2 twes(min)
-Modify-Wi X )
E‘?Zfé Modify-Wiite L L (o] vaid | vaia Vaid | valid Yos 1 t owo 2 towp (min)
FR‘sf?e—:ﬁl(Ychle L H X Valid - — High-Z Yos
CAS-before-RAS . .
Refresh Cycle L L H - - - High-Z Yes tesn2 tosn (min)
Hidden Refresh . i i
Cycle HoL L |H=X| — — - Valid Yes E;;\tnous datais
Notes:
X: “HorL

*1: ltis impossible in Fast Page Mode.
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MB8116100A-50

MB8116100A-60
MB8116100A-70
MB8116100A-80
Fig. 4 - READ CYCLE
tac |
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RAS " S Z
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reo g
— t
o \
v, — ja— oo —
t
tasn " tase - I ‘Zﬁt
hg—p —i "— | tCAH
Vin— F - 3
AgtoA ROW ADD COLUMN ADD
Vie— K K. 7
| thes |
[
we T i e
Vie— toae
| t
™ RAC
Vou — |
Oaur HIGH-Z v HIGH-Z ==
oL - p
-~ 1, ——
-
invalid Data
DESCRIPTION
Theread cycla is exscuted by keeping both RAS and TAS “L" and keeping WE H"throughoutths cycle. The row and column addresses are
latched with BAS and CAS respectively. The data output remains valid with 1CAS" "L ie., ifCAS goes "H”, the data becomes invalid after tOH
is satisfied. The access time is determined by RAS (tRAC), CAS (tCAC), or column address input (tAA). IftRCD (RAS to CAS delay time) is
greater than the specification, the access time 1s tAA
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MB8116100A-50
MB8116100A-60
MB8116100A-70
MB8116100A-80

Fig. 5— WRITE CYCLE ( Early Write )
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oL —
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DESCRIPTION

The write cycle is executed by the same manner as read cycle except for the state of WE and DIN pins. The dataon DIN pinis latched with the
later falling edge of CAS or WE and written into memory. In addition, during write cycle, tRWL and tRAL must be satisfied with the
specifications.
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MB8116100A-50

MB8116100A-60
MB8116100A-70
MB8116100A-80
Fig. 6 - READ WRITE/READ-MODIFY-WRITE CYCLE
trwc
v tRas
J— Mo T N
RAS v \ trp —4
tesH =l'
tcap '-— tRCD tRSH ————————d
[
PR ViH— tcas
CAS
ViL— le— tRAD h\l‘ /l /
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tash [ I . |
ta 1 .
tRAH - i tawp towt
I tCAH P tAWL ————
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Acto A1t Vi— ADD. COLUMN ADDRES
1 | |
t
'E-l be— {CWD ————em
l e twp
—_ VIH—
WE ViL— / Sr /
tRWD
tos ra—
}4- toH -l
v VHT VALID
ViL— DATA
]- tcac —w»f toFF
ta.
| * ton
tRaC
Dour VoH— I 2
Vou— HIGH-Z l )@ VALID DATA
t——
ton l
D "H'or* L'
a Invald Data
DESCRIPTION

The read-modify-write cycle is executed by changing WE from "H" to “L" after the data appears on the DouT pin.
After the current data is read out, modified data can be rewritten into the same address quickly.
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MB8116100A-50

MB8116100A-60
MB8116100A-70
MB8116100A-80
Fig. 7 - FAST PAGE MODE READ CYCLE
RAS
CAS
A toA
o N
WE
Dout
DESCRIPTION
The fast pags mode read cycle is executed after normal cycle with holding RAS “L", applying column address and CAS, and keepingVWE “H".
Once an address is selected normally using tha RAS and CAS, other addresses in the same row can be selected by only changing the column
address and applying the CAS. During fast page mode, the access time is tCAC, tAA, or tCPA, whichever occurs later.
Any of the 4096 bits belonging to each row can be accessed.
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MB8116100A-50

MB8116100A-60
MB8116100A-70
MB8116100A-80
Fig. 8 - FAST PAGE MODE WRITE CYCLE ( Early Write )
thase
s TN s once
L )
toen t —l' k_tasu_' [ tae
t cRP i I PC t o
I‘_ trco = teas
—_— Vi — a
CAS Vv L o— t 2 o
[ RAD 4)_';

Vi — - -+ /
A toA ROW coL coL coL
0 " ADD ADD ADD ADD
Vi — I - N N

——
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WE Vi —
l I tWP -.’
L ™
t
os O-—I I‘ tDH-
DN Vi — o K
— DATA
VIL -
Vo, —
Dout VOH HIGH-Z
oL —
D "Hor L
DESCRIPTION

The fast page mode write cycle is exacuted by the same manner as fast page mode read cycle except for the state of WE.
The dataon DIN pin is latched with the falling edge of CAS and written into the memory. During the fast page mode write cycle, tCWL must be
satisfied. Any of the 4098 bits belonging to each row can be accessed
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MB8116100A-50
MB8116100A-60
MB8116100A-70
MB8116100A-80

Fig. 9 - FAST PAGE MODE READ-MODIFY-WRITE CYCLE
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DESCRIPTION

Duringths fast page mode, the read-modify-write cycle can be executed by changingvv-é highto low afterthe data appears at DouT pin as well
as normal cycle. Any of the 4096 bite belonging to each row can be accessed.
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Fig. 10 - RAS-ONLY REFRESH (WE, DIN = “H” or “L")
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DESCRIPTION

The refresh of DRAM is executed by normal read, write or read-modify-write cycle, i.e., the cells on the one row line are also refreshed by
executing one of three cycles. 4096 row address must be refreshed every 65.6ms period. During the refresh cycle, the cell data connected to
the selected row are sent to sense amplifier and re-written to the cell. The MB8116100 has three types of refresh modes, %—only refresh,
CAS-before-RAS refresh, and Hidden refresh.

The RAS only refresh is executed by keeping RAS “L" and GAS "H” throughout the cycle. The row address to be refreshed is latched on the
falling edge of RAS. During RAS-only refresh, the DOUT pin is kept in a high impedance state.

Fig. 11 - CAS-BEFORE-RAS REFRESH (A0 to A11, DIN = “H” or “L")
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A

D Hor

The CAS—bef_oE_—RAS refresh is executed by bringing CAS “L" before RAS. By this timing combination, the MB8116100 executes
CAS-before~-RAS refresh. The row address input is not necessary because it is generated internally.
WE must be held “H" for the specified set up time (tWSR) before RAS goes “L” in order not to enter “test mode” to be specified later.

DESCRIPTION
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Fig. 12 - HIDDEN REFRESH CYCLE
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DESCRIPTION

The hidden refreshis executed by keeping GAS “L"to next cycle, i.e.,the output data at previous cycle is kept during next refresh cycle. Since
the CAS'is kept low continuously from previous cycle, followed refresh cycle should be CAS-before-RAS refresh.

WE must be held “H” for the specified set up time (tWSR) before RAS goes "L” for the second time in order not to enter “test mode” to be
specified later.
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Fig.13 - TEST MODE SET CYCLE (A0 to A11, DIN = ”H” or "L”)
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DESCRIPTION
Test Mods ;
The purpose of this test mode is to reduce device test time to one sixteenth of that required to test the device conventionally.
The test mode function is entered by performing a WE and CAS-before-RAS (WCBR) refresh for the entry cycle.
In the test mode, read and write operations are executed in units of sixteenth bits which are selected by the address combination of
CAQ, CA1, CA10 and CA11. In the write mode, data is written into sixteenth cells simultaneously. But the data must be input from Dout
only. In the read mode, the data of sixteenth celis at the selected addresses are read out from Dout and checked in the following man-
ner.
When the sixteenth bits are all "L" or all "H", a "H" level is output..
When the sixteenth bits show a combination of "L" and "H", a "L level is output..
The test mode function is exited by performing ams—only refrash or a CAS-before-RAS refresh for the exit cycle.
In test mode operation, the following parameters are delayed approximately 10ns from the specified value in the data shest..
tRC, tRWG, tRAG, tAA, tCAC, tRAS, tRSH, tCAS, tCSH, tRAL, tCAL, tRWD, tCWD, tAWD
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Fig. 14 - CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE
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DESCRIPTION

A special timing sequence using the TAS-before-FAS rafresh counter test cycle provides a convenient method to verify the functionality of
TAS-before-TIAS refresh circuitry. if, after a CAS-before-TRAS refresh cycle CAS makes a transition from High to Low while RAS is held Low,
read and write operations are enabled as shown above. Row and column addrasses are defined as follows:

Row Address: Bits AQ through A11 are defined by the on-chip refresh counter.
Column Address: Bits A0 through A11 are defined by latching ievels on A0-A11 at the second falling edge SFTAS.

The CAS-bafore-FRAS Counter Test procedure is as follows ;

1) Initialize the internal refresh address counter by using 8RAS only refresh cycles.

2) Use the same column address throughout the test.

3) Write “0” o all 4096 row addresses at the same column address by using normal write cycies.

4) Read “0"written in procedure 3) and check; simultanecusly write “1" to the same addresses by using CAS-before-RAS refresh
counter test (read-modify-write cycles). Repeat this procedure 4098 times with addresses generated by the internal refresh
address counter.

5) Read and check data written in procedure 4) by using normal read cycle for all 4096 memory locations.

8) Reverse test data and repeat procedures 3), 4), and 5).

(At recommended operating conditions uniess otherwise noted.)

: No. parameter vsymbol ":31154°0A"50 MBE116400A-60 MBB:116400A~70 MB8116400A-80 Unit
; . In Max _Min Max Min Max Min Max
90 Access Time from CAS tEcac - 45 — 50 — 55 - 60 ns
91 Column Address Hold Time | trcay 35 - 35 — 35 — 35 — ns
g2 | CASto WE Delay Time trown{ 45 - 50 — 55 — 60 — ns
93 | CASPulse width tecas | 45 — 50 - 55 — 60 — ! ns
94 | RASHold Time temsu | 45 — 50 — 55 — 60 — | ns

Note . Assumes that CAS-before~RAS refresh counter test cycle only.
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PACKAGE DIMENSIONS

(Suffix : -PJ)

*.675+.005(17.1520.13)

pA P

I lr‘il_lf"l>“l Fﬁ,f—l'—l'ﬁ’ﬂ _LT’

(18

T
REEE0 U

*: This dimension excludes resin protrusion. (Each side: .006(0.15)MAX)
©1993 FUJITSU LIMITED C26059S-1G(W)

26-LEAD PLASTIC LEADED CHIP CARRIER
(CASE No.: LCC-26P-M09)

148(3.75)MAX

33¢+.005
/”“> (8.6010.13)
\_/ | .30007.62)
INDEX Il NOM
K ‘
1 | |
LU - | v ‘
/)—L’ R S e B e u/iJ——L
S \ .
LEADNo. (T | | O (®) (1) |
.050£.005 _|
(1.2140.13) |, .600(15.24)REF

112(2. 85)NOM
. 025(0 B4)MIN

-

2684020
(6.8140.51)

Details of “A” part

32(031)
T
4
/ :
[ (
\
ol 017£.004
' (0.4310.10)

Dimensions in
inches {millimeters)
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PACKAGE DIMENSIONS (continued)
(Suffix: - PFTN/ PFTR)
26-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-26P-M05)
L e e
@ (2_1 @ | ) Details of "A’ p?rt |
\r! / { K ( .008(0.15) |
" AHHAA F{H HEA f! | 1
ll | s - |
B
’ ‘ f 010(0.25) :
‘ INDEX o | _008(0.15)MAX }
“ Sall : ] ! \ .020(0.50)MAX i
THHH HE K H 8 B | T |
; ' !
LEAD No. (i ® T T T T T T e
* 6754004 ! _ ‘363*:%8__‘,'
ri B (17.1420.10) T 040010010, r (9.2240.20) |
e RO 1 e0.2) 1 (MOUNTING HEIGHT) L oot
! (0.40£5. Tyt 00802 W) 4 % (76240 10) 07,,993
e # P | ["@15£005)
Eﬁ )6 | e a1 -+ i iw;ﬂffi—ff* T
,,jh‘ .004(0. 10) | * 020004 | 3244008 ‘: !
.050(1.27) b \! |
*‘TYP—"J* \ ?é‘})A“,ﬂ'[',‘JOFF (050£010) 1 (822%0.20)
te—————  B00(15.24)REF —— - HEIGHT)
* Resin protrusion (Each side : .006(0.15) MAX)
Dimensions in
©1993 FUJITSU LIMITED F260055-1C inches (millimeters)
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PACKAGE DIMENSIONS (continued)

(Suffix: - PV)

787+.004
*(20.00£0.10)

*: Resin protrusion [Each side: .004(0.10) Max]

©1993 FUJITSU LIMITED V24001S-1C-(W)

354t.004
*(9.00£0.10)
INDEX
lo =t
PR LT EEE e P I LR LR
L‘ = omoro | Ly |
106(2.70 - 1] L .035(0.90)
et ,L : 589(14 95)REF - (0
e 681(17.30)REF ———— =
— —— 752(194Q)REF — -
LEAD No. Fi (BOTTOM VIEW) J&)
d— f%ﬂfﬁHﬁﬁrrﬁhﬁﬂwmﬂmwwﬂf—ﬂ
e - RS —
fT .026(0.65)TYP |
AL orotooe =
w (0.24%0.05) ] 005013 8
= eatany L 0701® |W]

24-LEAD PLASTIC SURFACE VERTICAL PACKAGE
(CASE No.: SVP-24P-M01)

005£.002 |
(0.12540.05) '

r
|

i
U
i

.049(1.25)
TYP

]
|

.386(9.80)
MAX

|

Y

| -_073(1.85)

TYP
L 146(3.70)
MAX

[ e

Details

T I
LT T ;
1 TJ . ‘
| -~ ] :
1
1
|
[

T (0.7550.05)

of A-A' part ;
.020(0.50)TYP |

|
—
.030.002

|

|

{
2
Dimensions in
inches (millimeters)
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