TOSHIBA MOS MEMORY PRODUCTS

16384 WORD x 1 BIT DYNAMIC RAM

N CHANNEL SILICON GATE MOS

TMM4 | 6P-2, TMM4 | 6P-3,
TMM4 | 6P-4

DESCRIPTION

Tre TMM416P is a 16,384 words by 1 bit MOS
-znzom  access memory circuit  fabricated with
TIOSHIBA’s double poly N-channel silicon gate proc-
=35 ‘or high performance and high functional density.

Tne TMM416P uses a single transistor dynamic
s<arage cell and dynamic control circuitry to achieve

FEATURES

e 16,384 words by 1 bit organization
e Fast access time and cycle time

" DEVICE [ tRAC  tRc
T TMmater2 | 180ns | 320nms
T™MMAa16P-3 | 200ns | 37Bms
T TMMA6P-4 | 250 ns 410 ns B

e Industry standard 16 pin plastic DIP

e Standard + 10% power supply (+12V, £ 5V}

e Lower power: 462mw operating {(max.)
20mW standby {max.)

PIN CONNECTIONS

high speed and low power dissipation. Multiplexed
address inputs permit the TMMA16P to be packaged
in a slandard 16 pin plastic DIP. This package size
provide$ high system bit densities and is compatible
with widely available automatic testing and insertion
equipment.

e Qutput unlatched at cycle end allows two-dimen-
sional chip select

e Common /O capability using "Early Write'* opera-
tion

® Read-Modify-Write, RAS-only refresh, and Page-
Mode capability

e All inputs and output TTL compatible

e 128 refresh cycles / 2 msec

e Compatible with MK4116
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TOSHIBA

ABSOLUTE MAXIMUM RATINGS

[ ) RATING ’ VALUE T UniTs | NOTES

o \/O|ld\_.]B on dﬂ\/ DTH relative 10 VBB B N T —05~+20 v 1

>77\/70|tggpeion VDD Vce SUDDlIEb relative to Vgg T T o~+15 T v ) T

= Ves Vss (Vpo Vss >0V N o T T v T T R

o Operating temperaturc: ) o~70 T ¢ B

o Stor;ggip temperature N ) —55~150 T T 1
Snld;rrinig 1Pr‘;7rﬁéralure Time o o 260 - 1¢ T °C.sec 1

o 7P;v@rid|sswpat|on i o 76%77 T T ew T E

i Sihoir'{'cncull uutpu( current o Y 50 mA 1

RECOMMENDED DC OPERATING CONDITIONS (Ta =0~ 70°C) (Note 2

[ symBoL ! N PARAMETER B VITNE vy MAX. UNITS | NOTFS |
Voo o I T oo w2z v T3
— ercfﬁ 4 Supply Voltage 48 50 . 55 vy o34
Vss | 0 0 0 v 3
Ves | T s T so0 T 55 v 3
Vine | Tnput High Voltage, RAS, CAS TE 2 7o v 3
\/,H lnput High Voltage, except RAS, CAS, WRITE 2.4 7.0 \ 3
V|L ) Input Low Voltage all inputs o T ”—7177.707 T VfOV_B A\ X 3 B
DC ELECTRICAL CHARACTERISTICS
(Vpp =120V 10%, Vee = 5.0V 10%, Vss = 0V, Vgg = —5.0V * 10%, Ta = 0°C ~ 70°C) (Note 2)
T PARAMETER I L omine 7 wmax. ' uwnits | NoTes
Ibp1 | OPERATING CURRENT ’ T T Y S 5
I Ticch |, Average power supply operating current :j - 6
Igg1 (R AS cyeling : tre = mlmmurn valuel ‘ 200 HA
" Ipp2 | STANDBY CURRCNT T T T T ma
fcez Power supply standby current [T 10 ﬁTA’ ) o
T lge2 | (RAS =V 4c.DouT = High Impedance) 7 oo uA
" Ibpz | REFRESH CURRENT T 27 mA 5
lcca T Average pawer supply current, refresh mode. - -10 10 ; HA
(RAS cycling. CAS = VIHC { tRc = minimum value) o - 200 i HA ;
" ippa PAGE MODE CURRENT o T o 27 mA ! 5
N Icca Average power supply current, page mode operation o | 6
" Igga  (RAS =V, CAScycling : tpe — minimum value) * 200 uA
e . INPUT LEAKAGE CURRENT o i -
(TS i Input leakage current, any input (\/BB =—-bV 1 —10 10 mA
OV < VN < +7.0V, all other pins not under test = QV)
OUTPUT LEAKAGE CURRENT
lo (L) —10 10 mA i
(DoyrT isdisabled, OV < Vout <+5.5V) :
Vonu QUTPUT LEVELS - v 4
Output “H"" level voltage (Ig 1 = —5EmA) i )
OUTPUT LEVELS ? . }
VoL ' . 04 i \Y | 4
OQutput “L"" level voltage (lgyT =4.2mA) . : i )
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Y - TOSHIBA

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS

Ypp = 120VE10%; Vee =50V 10%, Vgg = OV, Vgg = —5.0V +10%, 3 =0°C ~ 70°C) (NOTES2.7.8,10)

B e ' s e

T OIMMATI6P-Z 1 TMMATEP3 | TMMATeP4 \
SYMBOL PARAMETER e . . H 1 + UNITS NOTES
o o o MIN. MAX. vMIN. ; MAX. B MIN. . MAX
tRC Random read or write cycle time 320 375 410 ns 9
TRWC Read-write cycle time ) T 320 375 ‘ 425 ‘ ) ns ’ 9 -
IRMW Read-modify-write cycle time ’ 320 i ) 405 ’ ' 500 N - ns ’ 9 i
trc Page mode cycle time "0 T oos “o75 . T s T
thac | Access time from RAS ’ ’ 150 " o200 "ooos0 0 s 11,13
tcac | Access time from CAS ' ’ 100 CoiseT T 1es L ns 12,13
tore  Output buffer wrn-off delay oo 0 o 50 0 60 ns 14

i T Transition time (rise and fall} . 3 35 ) 3 50 3 ’ 50 ns 10
the  RAS precharge time " 100 1720 150 ns
thas | FAS pulse width i 150 32,000 200 32000 250 32000 s
tsH | RAS hold time T 100 135 T1e5 T s -
tesm CAS hold time 150 200 “2s0 s )
tcas | CAS pulse width T100 10000 135 10000 165 10000 ns
tgcp -+ RAS1to CASdelay time 20 50 25 65 35 85 ns 15
tC’RP o CTS:loﬁﬁiAS'precharge time ) —20 ) ' —20 ’ ) —20 T ers” ’ o
TASR ' Row Address set-up time o ) o Q ) [¢] ns o
IRAH ' Row Address hold time " 20 Co2s ’ ) ) ,7”,74., i

) IA,S,C Column Address set-up time —10 " 10 ns T

" tcan | Column Address hold time 45 - s

Column Address hold time i o ) ’ T
tAR = 95 120 160 ns
referenced to RAS -

- tRCS " Read command set-up time 7 A 0 ' 0 - 0 i 7ns -
IRCH Read command hold time i 0 ) ' ) ns B
tweH Write command hold time Coag " 55 TosTT ’ ns
IWCR ' Write command h(;)fd 711”’1; - i 95 T . 120 ’ . o ]60 ) i o 77”; T T

referenced to RAS

“twp  Write command pulse width T Coss T 75 s

77[R;N'|_ﬁ " Write command to RAS lead time " 50 0 85 ns B

B Tew LV """ Write command 1o CAS lead time 50 70 -1 ns

NilDS | Data-in set-up time ) - o0 T o s 16

“Tton | Datasin hold time T s 55 75 T ons 6
tDHR Data-in hold time referenced to RAS 95 j 12707 160 ns
tep CAS precharge time (for page- 60 80 100 s

mode cycle only) )

“Tther | Refresh period - T2 2 2 ms B
wes WRITE command set-up time 20 —20 ! 120 s R Y/
tcwo | CAS 10 WRITE delay ' . 60 80 90 | s 17
tRWD RAS to WRITE delay "' 110 : 145 | 175 . ns 17
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TOSHIBA

TIMING WAVEFORMS

® READ CYCLE

tRe
tRAS
e ViHe — B tAR
A ViL— \( | b \_
TCesH tRP
tRCD *RSH TCRP
. tcas
ey ViHe — \ t 4
cas ViL— 7/ /
tasr | [tRAH  tasc tcaH
ApoResses VIHT ROW i COLUMN
Vi — ADDRESS ADDRESS
tacs tRCH
fom— ‘—_—[
waTE  Vime— /// / W/
ViL—~ tcac
[ tRac ‘OFF
T
Dour Von— OPEN ‘i VALID DATA
VoL—
Don!Care
® WRITE CYCLE (EARLY WRITE)
tRC
tRAS
—_—\ AR
SRS ViHe —
s N
R Vie — S: ! A
tCSH } rP
*RCD *RSH cRP
EAS L
CAsS ViHe tcAs
Vi \ / /
tASR TRAH  tASC tcAH
ViH— ROW COLUM
towL
wes weH
we of T 7,
WETE Vine [SERSLanDY /),
WRITE LR A
/1 | ///////////////////////A TS
1 TRWL -
twCR
tps DH
ViH— /// i Y,
D S ,
L IDHR
bouT VoH— ' oren O oercm
VoL —
22—
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r TOSHIBA

® READ-WRITE/READ-MODIFY-WRITE CYCLE

-_ tAR
- ViHe— f—
AAS 1HC
Vil R A
TRASH

TegH ——————————a] .
1 tRCD tcas ! CRP
; "
cas ViHC— | | \‘ /
ViL— h ]
i
TASR| | RAH tasc tCAH
ADDRESSES " H— ROW COLUMN
ViL— ADDRESS ADDRESS
tRWD towi ]
‘ tRCS tcwp tRWL
WRITE ViHe— N
Vie—,
oFF
tcAC twp J
VoH— V
Sout oren ——— VALID DATA
VoL—
'RAC
ns DH

I/ 7 X i,

Don't Care

® “RAS-ONLY" REFRESH CYCLE

RC
tRAS
&AS Vinc— \ 7 )
ViL—
TRAR tRp
TASR

AooREsses VM / | ROw apDRESS ////// / //////// ////W

VoH—
PouTr VoL OPEN

Gon Care

Note: TAS = V e, WRITE = Don‘t Care
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TOSHIBA

® PAGE MODE READ CYCLE

- tRAS
_ tAR
RAS VIiHC —
Vie — X A
e tegmd
tpC tcAS TRSH tRp
tRCD 'CAS e tcas crp B
e \" -
CAS yine
n - y 4
RAH | _|Xcawn tcaH ICAH
taASR |tasc |_tasc |'asc
ADDRESSES Vin = ROW COL Y coL coL
ViL — ADD ADD ADD. ADD
tcac tcac cac
| trac OFF OFF tOFF
VoW —
PouTr VoL OPEN: +F
tRCS
tRCS TRCH TRCH
ar*
WRITE X'HC‘ / i d "ﬁ%é%z’//
I —
V/]oont care
® PAGE MODE WRITE CYCLE
RAS
tAR
AAS :’/ch -
o — p 7
‘csH e 1 TASH trp
I
tRCD cAs 'cp-i tcas tcas ._tcrp
caAS
A
ADDRESSES
tewe
e iy
4 f
tweR]| [a WP |_twe _|
tps tDH tps IDH
[ Vin — VALID VALID
Vie — DATA DATA
tDHR
[//]pont care
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CAPACITANCE

TOSHIBA

Vpop = 120V£10%. Voo =5.0V10%, Vgg = OV, Vgg = 50V £ 10%, f = IMH7, Ta = 0°C ~ 70°C)
sYmBoOL | PARAMETER " Tve.
Ciy input Capacitance (Aq-Ag ), Din 4 ‘
Ciy Input Capacitance RAS, CAS, WRITE 8 .
Cy Output Capacitance (DoyT) 5

POWER DERATING CHARACTERISTICS

Cycte Time 1ge (o)

1 1000 500 ano 300 250
g .
PR Ta (Max,)
H .
sof 4 . -
H =
£ FN
i
5 i 70
Cyele Rate (MHD - 102 itgg Ine)
Fig 1 Tav g

Cycie Time 1pc 1rn)

1000 500 400 306 250

Max Ipg 1 Supply Current (mAl

Cyeoe Rate (MH2) = 10%npg  lnx)

Fig 7 thc vt 1pot

NOTES

1

2.

o

This Materi al

Stresses greater than those listed under "Absolute Maximum Ra.
tings’” may cause permanent damage ta the device.

T, is specified hers for operation at frequencies to
tRe 2 tre (min). Operation at higher cycle rates with reduced
amblenl temperatures and higher power ipation is permissible,
g parsmeters are met. See Fig. 1

. AC op
for derating curve.

All voltages are raferanced to Vgg.

Output voltage will swing from Vgg to V¢ when activated with
no current loading. For purposes of maintaining dats in standby
mode, Ve may be reduced to Vgg without affecting refresh
oporations or data retention. However, the Vo (min.) specifica.
tion is not guaranteed in this mode

I5p1- |pp3 and Ippg depand on cycle rate. See figures 2, 3 and
4 for Ipp limits at other cycle rates.

\cct1 and Iccq depend upon cutput Icading. During readout of
high level data Vg is connected through a low impedance to data
out. At all other times | consists of leakage currants only.

Aftor the application of supply voltages or after extended periods
of bias {greater than tpgp: 2ms) without clocks, the device must
perform about eight initialization cycles prior to normal opera-
tion.

AC measurements assume ty = 5ns.

The specifications for tre (min.), trmyy (min.) and tawe (min.)
are used only to indicate cvgle time at which proper operation
over the full temperature range (0°C < T,K70°C) is assured.
ViHe (min) or Vi {min.) and V|| (max.) are reference levels for

12,
13.
14.

Cycle Time tc tna)

100 500 age 300 30

5 7o EL] 7T To
Cyere Hate (MM = 107 tpg (na)

fuo 3 tac v ooa

Cycte Tume tog fos)

500 400 300 250

imal

4
3
8

H

Creta Rate ) - 103 pc et

F9 4 thcwippa

measuring timing of input signals. Also, transition times are meas-
ured between V¢ OF Vi and V.

Assumes that tacp SUACD (max.). If tRep is greater than the
maximum recommended value shown in this table, trac will in-
crease by the amount that trcp exceeds the value shown.
Assumes that trep = tReD (max.)

Measured with a load equivalant to 2 TTL loads and 100pF.

torF (max.) defines the time at which the output achieves the
open circult condition and is not referenced to output voltage
levels.

Operation within the tgcp {(max.) limit insures that tgac (max.)
can be met. trcp (max.) is specified as a reference point only: if
tRreD is greater than the spacified tpep (max.) timit, then access
time is controlled exclusively by tcac-

These paramaters are referenced to CAS teading edge in
cycles and to WRITE leading edge
modify-write cycles.

twCSs. tcwD and tRywp are not P
They are included in thae data sheet as electrical ch-ucnnmcs
only.

rly write
in delayed write or read-

It twes 2 twes (min.), the cycle is an early write cycle and the
dats out pin will remain open circuit (high impedance) throughout
the entire cycle:

1 tewp = tewp (min.) and tRwp = tRwD (min.), the cycle isa
read-write cycle and the data out will contain dsta read from the
selected cell: If neither of the above sets of canditions is satisfied,
the condition of the data out (at access time) is indeterminate.

Copyrighted By Its Respective Manufacturer



TOSHIBA

APPLICATION INFORMATION

ADDRESSING

The 14 address bits required to decode 1 of the
16.384 cell locations within the TMM416P  are
multiplexed onto the 7 address inputs and latched
into the on-chip address latches by externally apply-
ing two negative going TT L-level clocks o

The first clock, the Row Address Strobe (RAS),
latches the 7 row address bits into the chip. The
second clock, the Column Address Strobe {CAS),
subsequently latches the 7 column address bits into
the chip. Each of these signals, RAS and CAS, trig-
gers a sequence of events which are controlled by dif-
ferent delayed internal clocks.

The two clock chains are linked together logically
in such a way that the address multiplexing operation
is done outside of the critical path timing sequence
for read data access. The later events in the CAS
clock sequence are inhibited until the occurence of a
defayed signal.derived from the RAS clock chain.
This “‘gated CAS"' feature allows the CAS clock to be
externally activated as soon as the Row Address Hold
Time specification (tgan) has been satisfied and the
address inputs have been changed from Row address
to Column address information.

DATA INPUT/QUTPUT

Data to be written into a selected cell is latched
into an on-chip register by a combination of WRITE
and CAS while RAS is active. The later of the signals
(WRITE or CAS) to make its negative transition is the
strobe for the Data In {Dyn) register. This permits
several options in the write cycle timing. In a write
cycle, if the WRITE input is brought low (active)
prior to CAS, the DN is strobed by CAS and the set-
up and hold times are referenced to CAS. If the
input data is not available at CAS time or if it is
desired that the cycle be a read-write cycle the
WRITE signal will be delayed until after CAS has
made its negative transition. In this “‘delayed write
cycle’” the data input set-up and hold times are
referenced to the negative edge of WRITE rather than
CAS. (To illustrate this feature, Dy is referenced to
WRITE in the timing diagrams depicting the read-
write and page-mode write cycles while the "early
write’”’ cycle diagram shows Dy referenced to CAS).

Data is retrieved from the memory in a read cycle
by maintaining WRITE in the inactive or high state
throughout the portion of the memory cycle in which
CAS is active {low). Data read from the selected cell
will be available at the output within the specified
access time.

DATA OUTPUT CONTROL

The normal condition of the Data Qutput DouT)
of the TMM416P is the high impedance (open-
circuit) state. That is to say, anytime CAS is at a high
level, the Do T pin will be floating. The only time
the output will turn on and contain either a logic O or
logic 1 is at access time during a read cycle. DouTt
will remain valid from access time untif CAS is taken
back to the inactive (high level) condition.

If the memory cycle in progress is a read, read-
modify write, or a delayed write cycle, then the data
output will go from the high impedance state to the
active condition, and at access time will contain the
data read from the selected cell. This output data is
the same polarity {not inverted) as the input data.
Once having gone active, the output will remain valid
until CAS is taken to the precharge (logic 1) state,
whether or not RAS goes into precharge.

If the cycle in progress is an “‘early-write’ cycle
(WRITE active before CAS goes active), then the
output pin will maintain the high impedance state
throughout the entire cycle. Note that with this type
of output configuration, the user is given full control
of the Doy T pin simply by controlling the placement
of WRITE command during a write cycle, and the
pulse width of the Column Address Strobe during
read operations. Note also that even though data is
not latched at the output, data can remain valid from
access time until the beginning of a subsequent cycle
without paying any penalty in overall memory cycle
time (stretching the cycle).

PAGE MODE OPERATION

The “"Page-Mode’" feature of the TMM416P al-
lows for successive memory operations at multiple col-
umn locations of the same row address with increased
speed without an increase in power. This is done by

This Materi al
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:1-2C ng the row address into the chip and maintain-
-2 <~e RAS signal at a logic O throughout all succes-
=z memory cycles in which the row address is com-

This "page-mode’” of operation will not dis-
s cate the pawer associated with the negative going
=z3e of RAS. Also, the time required for strobing in
= ~ew row address is eliminated, thereby decreasing
‘-2 access and cycle times.

~zZIn

REFRESH

Refresh of the dynamic cell matrix is accomplished
cv performing a memory cycle at each of the 128
->w addresses within each 2 millisecond time interval.
A.though any normal memory cycle will perform the
-2*resh operation, this function is most easily accom-
o ished with ”ﬁA_S»only” cycles, RAS only refresh
~2sults in a substantial reduction in operating power.
This reduction in power is reflected in the Ipp3
soecification.

POWER CONSIDERATIONS

Most of the circuitry used in the TMM416P s
synamic and most of the power drawn is the result of
an address strobe edge. (refer to the TMMA16P cur-

TYPICAL CURRENT WAVEFORMS

TOSHIBA

rent waveforms in Fig. 5} in system applications
requiring lower power dissipation, the operating
frequency (cycle rate) of the TMM416P can be re-
duced and the (guaranteed maximum) average power
dissipation of the device will be lowered in accord-
ance with the Ipp 1 {(max.) spec limit curve iltustrated
in Fig. 2.

It is possible to operate certain versions of the
TMM416P family (=2 and 3 speed selections for
example) at (requencies higher than specified, provid-
ed all AC operating parameters are met. Operation at
shorter cycle times (< tgc min.) results in higher
power dissipation and, therefore, a reduction in
ambient temperature is required. Refer to Fig. 1 for
derating curve

POWER UP

The TMM416P requires no particular power sup-
ply sequencing so long as the Absolute Maximum
Rating Conditions are observed. However, in order to
insure compliance with the Absolute Maximum Rat-
ings, TOSHIBA recommends sequencing of power
supplies such that Vgg is applied first and removed
last. Vgg should never be more positive than Vgg
when power is applied to Vpp.

CAS| \ V |
SR N Al LA S ,*,ﬁJﬁ\ /1" W
- +60 [— - 1 -
T o \
- ] iR A 1Y
T v’ ! i : i
i I ¥
f A i
ULl /\1\ ] A i i
J - U J IV VY I+ T\
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TOSHIBA

TYPICAL CHARACTERISTICS

Mormalized Access Time tRAC

vs Vpp Supply Voltage

Normatized Accase Time tmac

vs Vgg Supply Voltage

Normalzec Scioms ™ mo tgac

vsVee Son

Vs age
1.4 T T 1.4 T T
i : ! T, = 50°C ! | = s0%¢
: . 4o 5 [ S S - P A
& i “ >
- " "
o e —f—-- I e I e— o B
2 S 2 s [
E ; = z
o B o i Yt
< a -4 '
k3 | T x
< —r - < 1o - <,
1.0| ! X
o o o i
< 3 b :
P z z
g ' B £ & P
o. i asl R I o8 i
s 10 12 Ta I — -1 s 6 = 3 0 B ) 7
Voo V1 ves (V) vee
Normalizea Access Time 1D tAverager 10D 1 tAveragm
vs T Junction Temporature vs Vpp Sumply Voltage ve Tj Juncven Tempersture
0 T T T T 50 T
! vgp = ~4.5V ! Vop = 13.2v
i i i
o ; } 1T, =s0%C L —{ vgg=asv
5 i
g : tae =375 ns H tRe =375 ns
" P i — . * -
o 2 40
- € . <
c -~ i E
g 1 b i +
-3 o i -
] Q —
£ £ 8 —t——t—
> t
& ) i
£
£, +
A o |
=T 50 710 I a ) 12 14 16 =T ) 10 170
T (%e) Voo V) T c)
Ipp2 (Standby} 1pp2 (Standby) Ipp3 (RAS Oniy)
v+ Vop Supply Voltage vs 7| Junction Temperature vs Vpp Supsly Voltage
24 2.4 60| |
- asv
Vgp = —4.5V Vgg = —4.5V i Ves . S
T, =so°C Voo = 13.2v T Tj = 80%¢
tae =375 ns.
P — P 40 +
< < 3
E £ £
—
— o F—]
3 |1 a | 2
o | o o
- 0 = o E n
1 +
i
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Inna bnAl

wy

Ve Ve

Vi Vi ()

iopa (RAS Oniv)
vs Tj Junction Temuerature

1bDa (Page Mods)
vs Vpp Supply Voitage
T

TOSHIBA

1004 (Page Mode)

vi T, dunction Tempersture
T T 60 &0 -
: | | Ves = -4SV Vep = —4.5V veg - 4.5V
t Vpp = 13.2V h . . . T, - 50% b Vpp - 13.2v
| | tpe = A78ns ‘pe = 228 ns tpc =226 ns
{ - —_
- T 3
T 3 3 7
; H % |
! ! 2 ! 3 - 1
o ! =]
K o
Tt I — 1
i | | i et . |
: + ' t
| \ | \
o L 1 [} L L [o]
T 50 110 70 0 12 14 T 110 70
Tj (%) Vpp V)
VineViLe Input Levals Vi, VL Input Levals Ving. ViLe Inout Lavels
vs Vpp Supply Voltage vs Vop Supply Voltage vs Vgg Sucply Voltage
3.0 { 30 T T ‘ [ 20 T
i | L
! | :
2. - ; T — i 5 2 bt vine
VARG ‘ 3 /‘“D‘/ = —t i
; o
i i 2 i e | 4 § B
= b ] viLe
ViLe [ > H IS 1 1w —
4 "L " :
| : [ el | E ‘
1 5 oL ¥ I I 1 L L
- —5.8V for v, -
Vaa or Vine Vg = ~5.5V for Viu s Vo - 13,2V for Vine
Vag = —4.5V for Vi e ; e A oD = 108V for ViLe
7= se% . Ti=s0% ;- s0%
o o it i °
5 10 ] Ta 6 5 70 12 T4 7 %5 = s - 3
Vap (V) Voo V) vap (V1
VM. V(L 10Ut Lavals VIHC. ViLC Input Levels Vin Vi Input Levels
vs Vgg Suppiy Voltsge v T} Junction Temperature Vi T Junction Temperaturs
3.0 3.0 T T 3.0 T
i H
!
I T
| ;
2 L] s 2 Vike 2. MBS 1
z —1 s
o
- g v 2 }
Vi 5 e 5 T T
—1 " . i | vie
1. T 1.0 3 1.9 =
Vb = 13.2V for Vi s
Vpp = 13.2V, Vag = —5.5V tor V| . .
Vpp = 10.8V for vy oD 88 HC | . vop=13av.vap=-5.5Vierviy
T, - s0°% Vop = 108V, Vag = ~4.5y for V) ¢ Vop = 10.8V, Vgp = —4.5V for V|
° L . . . .
ry = T 50 110 170 Tio 50 110 170
vge (V) T °e) T, (°cy
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TOSHIBA

OUTLINE DRAWING

Unit in mm

8.5 MAX
¥

7.62+0.25
e

4

x =
P T ©
= o
ol !
& N
Z * =
= O
2y oy Y | — .25 *O
« 8° ¥ I —0.05

i i|L14t018 0.2 MAX. | 7.62 ~-8.80

2542025 ! Note: Each lead pitch is 2.54mm. All leads are located within 0.25mm
e Jl oszoas of their longitudinal position with respect to No. 1 and No. 16 leads.

Note: Toshiba does not assume any responsibllity for use of any circultry described; no circult patent licenses are implied, and Toshiba reserves
the right, at any time without notice, to change sald circuitry.
©Mar., 1980 Toshlba Corporation
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