TOSHIBA INTEGRATED GIRCUIT TECHNICAL DATA

TC40H240P/F - TC40H244P/F
oS DT silicon wonotmuic TC40H241P/F
OCTAL BUS BUFFER (\Q
TC40H240 INVERTED 3-STATE OUTPUTS N\ .~

TC40H241 NONINVERTED 3-STATE QU NTS/
TC40H244 NONINVERTED 3-STATE \\OOU{/ TS
MAXIMUM RATINGS A
o
CHARACTERISTIC SYMBOL //’ RATING SYMBOL
Supply Voltage //Vﬁ% Vgg-0.5 v Vgg+l0 v 2
Input Voltage A VIN | Vgg-0.5 v Vpp+0.5 v i
Output Voltage f>\ Vgg-0.5 v Vpp+0.5 \ DIP20 (3D20A-P)
Input Curre«f ‘x'\*/”‘/ IIN £10 v
- 20
Power Dissip%& on Pp 300(DIP)/180(MFP)| mW
Stotageﬁ‘f@[})erature Tstg -65 150 °C !
& MFPRO(F2lUA-P)
Lead(Temp. /Time Tsol 260°C * 10 sec
PIN CONNECTION
TC40H240 TC40HR41 TC4CHR44
VoD VoD bD
CONTROL(‘) [&) CONTBAL I(za) SONTROL ](x))
17— ﬁ 16— 13—
18
™ 2) as) o, a1 ((2)) V,J;—' a8 . ™ (2) 1S (28) -
4 e 16
142 &) —-{,’C- (15) 1Y2 142 > 48 |y, 1Az N —{S ) 1Y2
> bt
143 ©) VC a9 | vy 143 © 'C; 49 1ys 1as 2] D) 7§3
8 i2):
Lay @ o L a2 5 @ ., tae 2L | (\"’2) nYe
(1) N, I~
2A1 ——{t—(g) 2Y1 241 kel t—-—(g) 2Y1 2A1 S0 N ) 2Yi
as) (@) D] nC @ 2 ) ™
242 - - 2Y2 242 1 2Y2 242 2Y2
243 (19) —-—{E ) 2Y3 2A3 1s) {\1 © 2Y3 2A3 —QS)%J t‘ ) s
| = @) an]  wo (3) anpen 11 ®
244 - 2v4 2a4 g 2Y4 244 LB 2Y4
_ (19) 1 (19) e 4
28 ———t—>— 26 ———p—P— 28 (F—D—
CONTROL CONTROL cqy}‘w‘n
[ [0 N\ o
Vssg Vss Vss
% ALL INPUTS ARE EQUIPPED WITH PROTE€PEON CIRCUIT,
RECOMMENDED OPERATING CONDITIONS (vss=0.0V)

CHARACTERISTIC SYMBOL TEST COND/IT N/ MIN. TYP. MAX. UNIT
Supply Voltage VpDp AN : 2.0 - 8.0 v
Input Voltage Vin 0 - Vpp \
Operating Temperature Topr -40 - 85 °C
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40H240P/F - TC40H244P/F

TC40H241P/F

TRUTH TABLE
TC40H240 TC40HZ241 TC40H244
INPUTS OUTPUTS INPUTS OUTPUTS INPUTS OUTPUTS
CONTROL | DATA CONTROL | DATA CONTROL | DATA
16 | 26 | An Yo 1G | z¢ | an Yn 10 | 26 | an In
L] L L | H L | B L | L L | L | L |L
L | L H | L L | H FRE L | L | H |H
i L X |1Yl~1Y4 Hz|[ H | & X |1¥1~1Ya Hz H | L | X |1¥1~1Ye Hz
L] H X |2¥1~2Y4 wz || L | L X |2Y1~2Y4 Hz L | H | X |2Yi~2v4 Hz
H | H I PO A | X lyi~ivs . era~2% H | H X lYl~l&M_.“

ELECTRICAL CHARACTERISTICS (Vgs=0V)

X=DON'T CARE,

Hz = HIGE IMPEDANCE,

-40°C 25°C 85°C
CHARACTERISTIC |SYMBOLTEST CONDITION | PP UNIT]
(v) | MIN. [ MAX. [MIN. | TYP.|MAX. | MIN. | MAX.
High Level vou | |Tour|<iua 5| 4.95) - |4.955.0| - |4.95| -
Output Voltage VinN=Vss, VoD . v
Low Level 1 |<1uA
v, OUT | <1k
Output Voltage oL Vin=Vsss VoD 5 - 10.05| - 0.0 {0.05 - 0.05
High Level =4,
gn eve Iy | JouT=é4.6V 5 |-0.95| - lLo.ss| - | - |-0.8 | -
Output Current ViN=Vsss VDD
mA
Low Level A =0.4V
1 OUT S| 4.7 - |4.4 - - | 4.0 -
Output Current oL Vin=Yss» VDD
Input | thver | Vin | |Tour|<lua 560 - Juo| - - juo] -}
Voyr=0.5V
Voltage| "L" ouT ~ — _ _ 0
g Level ViL Voyp=4- 5V 5 1.0 1.0 1
Input | Lovel | TIH | Vyy=8-0V 8| - |0.3 | - j10°5(0.3 | - | 1.0 LA
tfy 1
Current| L0 1| IrL | Vin=0.0V 8 | - to.3 | - !-10750.3 | - |-1.0
Qutput | 'H" I Vy=8.0V 8 - .5 - 10-40.5 - 5
Disable kgxgl DH DH 0 uA
Current| rLye1 | IpL | vpL=0.0v 8| - Fo0.5 | - [-10-80o.5 | - -5
Quiescent -
Supply Curreat | PP | *Viy=Vgs,Vpp |8 | - [5.0 | - 10.005/5.0 25 | vA
*A11l valid input combinations.
SWITCHING CHARACTERISTICS (Ta=25°C, Vs§=0V, Vpp=5V, CL=50pF, RL=1k{)
CHARACTERISTIC SYMBOL |yt oot TCION2A0 | TCAORZAL | TCLOMIGL .,
CONDITION |MIN]TYP.MAX.|MIN.TYP.|MAX |MIN.JTYP. MaX.
Qutput Rise Time tor - |15 |30 | - |15 30| -~ 15 | 30
Fig. 1 ns
Output Fall Time tor - j15 |30 - |15 30| - | 15|30
Propagation (Low-High)| tpLH - 126 (36| - |24 |36] - | 24136
Delay Time Fig. 1 ns
y (High~Low) | tpHL - 128 {42! - |28 | 42| - | 28|42
Output Disabld "H" Level | tpHZ | Fig. 3 - |27 j45| - {30 )45]| - | 2445
ns
Time "L" Level | tpLz | Fig. 2 - 127 |45 - |27 | 45 - | 27|45
Output Enable | "H" Level tpZH | Fig. 3 -~ 127 454 - |27 {451 - 24 | 45 ns
Time "L" Level | tpzr | Fig. 2 - 130 45| - |27 |45] - | 3045
Input Capacitance CIN - 5 - - 5 - - 5 - F
P
Output Capacitance Cout - |16 | - -116| - |- t16} -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40H240P/F - TC40H244P/F
TC40H241P/F

CIRCUIT AND WAVEFORM

SWITCHING TIME TEST
TC40HR40 VDD VoD Vpp
CIRCUIT L CIRCUIT 2 CIRCUIT &
Vpp
INPUTS INPUTS
Tz S8
Vol
OUTPUTS OUTPUTS JUTPUTS v
— o — oL oL
tof tor
TC40HR41
VDD
CIRCUIT L CIRCUIT 2 CIRCUIT 3 v
Vpp DD
0
VoD VDD
INPUTS \ INPUTS INPUT
ﬁ‘” 1Vss LZss
+ told T
0% Vou : —"— VoH
OUTPUTS 50% OUTPUTS §5o% OUTPUTS 50%
vy, —F10% VoL S
tor tof
TC40H244
v
CIRCUIT L CIRCUIT 2 pD CIRCUIT 3
VDD VoD
10n8 1Qns
Vpp VDD VoD
INPUTS INPUTS \ INPUTS
Vs V- vgg Vas
tpLH = fr | — tpZL =t
v 90%9%0% Vor tplZ PPE— Voy You
OUTPUTS 50% 50% OUTPUTS 50% OUTPUTS
.1.0% lOf VoL —_—10% VoL VoL
tor tof
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40H240P/F - TC40H244P/F
TC40H241P/F

tpd - Vpp tpd - Cy,
Ta=235T @ 50
=] 70
= Cy=50pF 2
I} \ L P 5] tHL
L 60 TYPICAL 40
3 A-Y i o -t
5’5 50 )
a8s \ Qv 30
T 'S z Tt oL Ta=25¢
pHL =
2% s0 N &8 20 Vpp=5V
ks AN 3" TYPICAL
s 20 tpLH g 10 A=Y
2 &
£ 10 [
o 2 2 S P ) 40 80 120 160 200 240
SUPPLY VOLTAGE LOAD CAPACITANCE
vpp (V) cL  (pM)
tpd - VpD tpd = VDD
Ta=25TC Ta=25T
g 70 CL=50pF P 70 \\ CL=50pF
= 60 Ry = 1k o) 60 RL =1k}
2 so TYPICAL E’\ 50 TYPICAL
52 \\\ T -y a9 \ tp2L T—Y
A~ 40 N Qs 40
z AN z N
S 30 Sk} 30 tpZH T
PR P~ 25 R S
2 20 toHZ 2 20
P i £
10
& &
o e E 0 2 ¢ 6 8
SUPPLY VOLTAGE SUPPLY VOLTAGE
vpp (V) Vpp (V)
IoL - VoL Iou - (Vpp - Vor)
SUPPLY VOLTAGE - HIGH LEVEL GUTPUT VOLTAZE
= 80 vop - V, v
Ed Vpp=87V 100 DB WHG ) 5 5 o,
o 70 T
= =
3 ) 4 Ta=25% Vpp=2V 10 &
~ 60 2
P
X TYPICAL 20 3
Ay s =3
&~ s0 — S
g Vpp=5V -30 , E
40 = =3
a 67 Vpp=5V / —40 : -
57 % A 8
& -50
~ 20 4 3 @
2 0 Te=25¢C -60 S o
= l— vpp=2V TYEICAL o
0 1 2 B3 & 5 6 7 8 9 10 Vpp=8Y =
LOW LEVEL OUTPUT VOLTAGE -80 2
VoL (V) I | l
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