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: FUJITSU MB8416-20
MICROELECTRONICS, INC. MB8416-20L

CMOS 16384-BIT STATIC '
RANDOM ACCESS MEMORY

DESCRIPTION

The Fujitsu MBB8416 is a 2048
word by 8-bit static random ac-
cess memory fabricated with high
density, high reliability Comple-
mentary MOS silicon-gate tech-
nology.

The memory utilizes asynchro- -
nous circuitry and may be main-
tained in any state for an in-.
definite period of time. All input
and output pins are TTL-compat-
ible, and a single 5 volt power sup-

FEATURES

¢ Extended temperature range:
MB8416-20: —40° to +85°C
MB8416-20-L: —40° to +70°C

« Organized as 2048 words by
8-bits

» Fast Access Time: 200 ns Max.

¢ Low Standby Powen:
MB8416-20: 55 uW

ply is used. It is possible to retain
data at low power supply voltage.

The MB8416 can be optimized for
high performance applications
such as microcomputer systems
where fast access time and ease
of use are required. Output
Enable (G) input permits the
disable of all outputs when out-
puts are OR-tied. The MBB416 is
packaged in an industry standard
24-pin dual in-line package, or
32-pin leadless chip carrier.

* Completely Static Operation,
no clocks required

» Single +5 Volt Power Supply

¢ TTL Compatible
Inputs/Outputs

* Low Data Retention Voltage:
2.0V Min.

¢ Pin compatible with HM6116,

PLASTIC PACKAGE
DIP-24P-M02

LEADLESS CHIP CARRIER
LCC-32C-A02

MB8416-20L: 5.5 W TC5517 and uPD446
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MB8416-20 /MB8416-20 L,
ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Min. Max Unit
~ _Cerdip ~65 150
Storage Temperature | piastic Tstg —40 125 °C
Temperature Under Bias Thias 40 85 °C
Supply Voltage Veo -0.5 8.0 \
Input Voltage ViN -05 Voo + 05 v
Input/Output Voltage Viio -05 Vce + 0.5 v
NOTE: Permanent device damage may occur If ABSOLUTE MAXIMUM RATINGS are should be to the conditions as detailed In the
- operational sections of this data sheet. This device contains clrcultry to protect the lnpuls against damage due to high statlc vollages or elgctric flelds; However, Itis
advised that normal precautions be taken to avold applications of any voltage highar than rated voltages to this high || Gircult.

RECOMMENDED OPERATING CONDITIONS (Referenced to Vgs = 0V)

MB8416
Parameter Symbol Min Typ Max Unit

) MB8416-20L -40 — +70 o

Ambient Temperature Ta MB8416:20 40 — +85 C

Supply Voltage Veo 45 5.0 5.5 v

" Input High Voltage ViH 22 — Voo + 0.3 \

Input Low Voltage ViL -03 — 0.8 v

CAPACITANCE
(Ta = 25°C, f = 1 MH2)

' Parameter ' Symbol Min Max Unit Condition
Input Capacitance ] Cin — 7 pF V,N =0V
Input/Output Capacitance Ciio - 10 pF Viio =0V

STATIC CHARACTERISTICS
(Recommended Operating Conditions unless otherwise noted.)
Parameter Condition Symboi Min Max | Unlts
E = Vg —0.2toVeg + 0.2V MB8416-20L | — 1
Staridby Supply Current ) Isg1 rA
ViN = —0.2V to Voo +0.2V MB8416-20 — 10
' E=Vy ' '
Standby Supply Current Vin = ~0.2V to Vgg +0.2V Isg2 _ 2 mA
E=Vi '
Acflve Supply Current VinN = ViL or Viy; loyTr =0 lcct _ 60 mA
. . Cycle =Min, Duty =100% -

Operating Supply Current lout =0 loc2 _ 60 mA

Input Leakage Current ViN =0V to Voo I -1.0 1.0 A

Output Leakage Current \—I”g \7| :V toVec o -10 | 10 vA

Output High Voltage lour= —10 mA VoH 24 — v

Output Low Voltage lout =40 mA VoL - 04 \'
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MB8416-20 /MB8416-20 L
AC TEST CONDITIONS

. Input Pulse Levels: 0.6V to 2.4V
; Input Pulse Rise and Fall Times: 10ns
i ~ Input Timing Reference Level: 0.8V to. 2.2V
Output Timing Reference Level: 0.8V to 2.2V
Output Load: : : 1 TTL Gate and
- CL = 100 pF for all others.

Output ‘ :
o ’c o

i—i—

DYNAMIC CHARACTERISTICS
Parameter Symbol Min Max Unit
i Read Cycle Time ) TAVAX 200 — ns
Write Cycle Time TAVAX 200 — ns
Address Access Time ] TAVQV — 200 ns
! Chip Enable Access Time TELQV — 200 ns
Output Hold from Address Change TAVQX 15 — ns
Output Low Z from E TELQX 15 — ns
Output High Z from E ) TEHQZ — 60 ns
Output Low Z from G ' TGLQX 15 - ns
Output High Z from G TGHQZ —_ 60 ns
Output Low Z from W “TWHQX 15 — ns
Output High Z fromW TWLQZ - 60 ns
Output Enable to Output Valid ~TGLQV - — 100 ns
Address Set Up Time TAVEL, TAVW| 0 — - ns
Read Set Up Time TWHEL, TWHAV 0 — ns
Read Hold Time . TAXWL, TEHWL 0 —_ ns
Write Set Up Time TWLEL 0 - ns
Write Hold Time TEHWH ) 0 — ns
Address Valld to End of Write © TAVWH 160 — ns
Chip Enable to End of Write 7 - TELEH 160 — ns
Write Pulse Width TWLWH 140 — ns
Write Recovery Time ~ TWHAX, TEHAX 10 —_ ns
Data SetUp Time TDVEH, TDVWH 60 — ns
Data Hold Time TWHDX, TEHDX 0 — ns

; -
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MB8416-20 /MB8416-20L

‘WAVEFORMS
MODE 1: W Controlled: (E = Low,G = Low)
Read Cycle
TAVAX >
—\-
ADD >< 12(
TWHAV
< > <« TAXWL
w Z’}‘ ' '
-t TAVQV - TAVQX

Q VALID

Write Cycle

HIGH-Z

TAVAX

ADD

X

TAVWH >

"/

- .

X

| TAVWL
[———————————— TWLWH—————————— ]
I 7

A
N
TWHAX

RN

<& TAVWL
a- HIGH-Z

TWHQV

TWHDX

-TDVWH —»1
HIGH-Z
- D VALID

HIGH-Z
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MB8416-20/MB8416-20 L
WAVEFORMS (Continued)
MODE 2:E Controlled, (G = Low)
Read Cycle
- ‘fAVAx - :'
-
apd ‘jx
TAVEL _
— a
/4 \ / N
TWHEL
- I -t » TEHWL
“’/fffff/ “Ethth\
<« TELOV. < TEHQZ
fe—TELQX—> ,
Q - Q VALID
B e wez
; Write Cycle
- TAVAX . »
a ] ] —\ )
ADD >< ) xl
f N , i
‘ DVEL e TELEH <«——»! TEHAX
e/, / / \L ) \}\
TWLEL ' TEHWH
W, :
\::::t’[ JZ;;:::/
Qe e wewz 0000000000000l
«—TDVEH—» TEHDX
: D >< D VALID F( 7
} 384
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| MB8416-20 /MB8416-20L
WAVEFORMS (Continued) '
Enable/Disable G Controlled; (E = Low,W = High)
Read Cycle
el
—F“;TGLQV /[o'renoz
<—TGLQX -
q —HieHZ Q VALID
DYNAMIC CHARACTERISTICS
Data Retention Characteristics, NOTES [f, 2, 3}(Recommended operating conditions unless otherwise noted.)
Parameter Notes Symbol Min Max Unit
Data Retention Supply Voltage [ﬂ VDR ) 2.0 5.5 \
MB8416-20 , — 10 oA
Data Retention Supply Current 2] IDR TEBAT6.20L — ; A
Data Retention Set Up Time 3] TEHVCL ) 0 - ns !
Recovery Time 3] TVHEL - 60 - ns i
NOTES:
@E: 2.2V to VDR+ 0.3V when VDR=2.5V {0 5.5V
E =VDR0.3V-when VDR =2.0 0 2.5V. ]
B}Vce=VDR=2.0V, E=VDR+0.2V Vjy= ~0.2V to VDR +0.2V. - i
[BJVvL=4.5V on the falling transition, Vyy=4.5V on the rising transition. DATA :IE)LEENTION s
Vee 4.5V -‘r\ i '
o e (VpR)= =~
TEHVL LTVHEL ;
- 22V '\ 7 22V
——————— -—
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MB8416-20 /MB8416-20L

PACKAGE DIMENSIONS Dimensions in Inches (millimeters)

. 24-LEAD CERDIP DUAL IN-LINE PACKAGE
DiP-24C-C03

il L)

R.OZ5(0.64)
REF

£7014.48) 800{15.24) 5
Y 505(16.11). 425(15.33] EOHIB2H4ITYP

o -

==L gy e gy gy oy g ety ey gy e gy e

1.200130.48} -008{0.20}
1.300033.02} 014{0.36}

— J-—.IOO(Z.H)MAX

. 230{5.841MAX
L

120{3.05)
156{3.81)

200(2.20) ,032(0.81) -
KICERC] Tve - e

1.00{27.84)REF
042{1.068) 013 (0.33)
062{1.58} 023 {0.58)

24-LEAD PLASTIC DUAL IN-LiNE PACKAGE
DIP-24P-M02 \

nNnoNnOononn 18

524(13.31) 590{14.99)
£43(13.70)  810(15.48}

o

L L N g gy e
1.173{22.74)

1.5972{30.40¢

039(0.99)
[roseianmax it
|

INDEX "]

+008(0.20)
.014(0.36}

Z\ AONE.00)MAX

L11B{3.00{MIN

100{2.64) l 01810.38)
TYP

L020(0.61)MIN

080(2.03)

32-PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER
LCC-32-A02

*PIN 1 INDEX
C.016(0.38) TYP

< .

N
¥

R,008(0.20)

Sasi1sed TYPI32PLCS)

1560(14.22) 400{10.16)TYP

.025{0.64) TYP

—

poonopanag |

NOO0000nn

gonn tﬂan.zmvp

445(11,30) 050(1.27) _| 045{1.14)TYP

A480(11,68) ) TYe
.086(2.16)MAX 3007627V
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MB8416-20 /MB8416-20L
.PACKAGE DIMENSIONS Dimensions in inches (millimeters) (Continued)
24-LEAD PLASTIC FLAT PACKAGE
FPT-24P-M02
002(0,051
— &AnD oFF)
AAAAARAAAARARAS '
: P |
INOEX 87031 o 5460
O
IEEEEREREEERE

582(14.79) I 012(0.3
.005(0.13) 028(0.7

£10(15.49) ,008(0,20)

Details of A" part.

.008(0.2)
A \ | liosn

V] | | | MAX oy e

S =
- 050(1,27) l __ |l o138 031‘(0 o 024{0.6}
TYP *02210.55) 03100, 00710181

04701.2) 007K
027(0.68)

MAX
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