TOSHIBA CMOS DIGITAL INTEGRATED CIRCUIT
TC74ACT299P/F/FW
TECHNICAL DATA SILICON MONOLITHIC

INTEGRATED CIRCUIT
TOSHIBA

8 -BIT PIPO SHIFT REGISTER WITH ASYNCHRONOUS CLEAR

The TC74ACT299 is an advanced high speed CMOS 8-BIT
PIPO SHIFT REGISTER fabricated with silicon gate and //X
double-layer metal wiring C2MOS technology. ///// ‘1
It achieves the high speed operation similar to equivalent & 5 #\ ﬂﬂm
Bipolar Schottky TTL while maintaining the CMOS Ilow 20 Lm ﬁf |
power dissipation. \“
This device may be used as a level converter for interfacing 1
TLL or NMOS to High Speed CMOS. The inputs are P (DIP20— P— 300A)
fomll)atible with TTL, NMOS and CMOS output voltage Weight : 1.30g (TYP.)
evels.
It has a four modes (HOLD, SHIFT LEFT, SHIFT RIGHT
and LOAD DATA) controlled by the two selection inputs (SO,
S1).
When one or both enable (G1, G2) are high, the eight I/O
outputs are forced to the high-impedance state; however,
sequential operation or clearing of the register is not affected. F(50P20—P—300)  FW(SOL20—P—300)
All inputs are equipped with protection circuits against static Weight : 0.229 (TYP) Weitht: 0.469 (TYP.)
discharge or transient excess voltage. PIN ASSIGNMENT
FEATURES: /
o High Speed: - wseeseessssssssssssneees fwax = 130MHz (typ.) S0 1 [0 120 Vcc
at Voo =5V G1 2 [ 1 19 S1
o Low Power Dissipation:.seceseeeeee lcc=8uA(Max.) at Ta=25°C G2 3 C H 18 SL ,
o Compaible with TTL outputs -V, =0.8V(Max.) G/QG 4 O d 17 QH
Vin =2.0V(Min.) E/QE 5 O 116 H/QH
o Symmetrical Output Impedance-| lon | =loL=24mA (Min.) ¢/QC 6 C 15 F/QF
Capability of driving 500 A/QA 7 [ g 14 D/QD
transmission lines. QA" 8 L ] 13 B/QB
» Balanced Propagation Delays--tpip=tpnL ClR 9 [0 H 12 K
« Pin and Function Compatible with 74F299 GND 10 [ 11 SR
(TOP VIEW)
IEC LOGIC SYMBOL APPLICATION NOTES
ar 2 ~J. srGs .
1 %)Lbzléwa 1) Do not apply a signal to any bus
SO F terminal when it is in the output
(19) m3
S 1} 3 mode. Damage may result.
Ky gevore 4o , 2) All floating (high impedance) bus
o 10 A terminals must have their input
siqp U3 "354 L2 LT levels fixed by means of pull up or
e JLez | 2T pull down resistors.
roc 19
E/QE 7y
F/IQF @
ﬁfgﬁ 08 1570 [
viz,13 L212F
st U8 24D Q'
@ The information contained herein is presented only as a guide for the applications of our products. No responsibility is assumed by TC74ACT299 b 1
TOSHIBA CORPORATION for any infringements of intellectual property or other rights of the third parties which may result from its use.
No license is granted by implication or otherwise under any intellectual property or other rights of TOSHIBA CORPORATION or others. Q@ 1996 —-4-22

@ These TOSHIBA products are intended for use in general commercial applications (office equipment, communication equipment, measuring
equipment, domestic appliances, etc.). please make sure that you consult with us before you use these TOSHIBA products in equipment which
requires extraordinarily high quality and/or reliability, and in equipment which may involve life threatening or critical application, including but TOSHIBA CORPORATION
not limited to such uses as atomic energy control, airplane or spaceship instrumentation, traffic signals, medical instrumentation, combustion
control, all types of safety devices, etc. TOSHIBA cannot accept and hereby disclaims liability for any damage which may occur in case the
TOSHIBA products are used in such equipment or applications without prior consultation with TOSHIBA.




INTEGRATED CIRCUIT

TOSHIBA TC74ACT299P/F/FW
TECHNICAL DATA
TRUTH TABLE
INPUTS INPUTS/
outputs| OUTPUTS
MODE IR FUNCTION SELECT[OUTPUT CONTROL K SERIAL
S1 S0 G1* G2+ SL SR A/QA | H/QH | QA’ QH’
4 L H H X X X X X Z Z L L
L L X L L X X X L L L L
CLEAR L X L L L X X X L L L L
HOLD H L L L L X X X QA0 QHO QA0 QHO
SHIFT H L H L L _: X H H QGn H QGn
RIGHT H L H L L ] X L L QGn L QGn
SHIFT H H L L L _: H X QBn H QBn H
LEFT H H L L L ] L X QBn L QBn L
LOAD| H H H X X | _F X X a h a h

* When one or both output controls are high, the eight input/output terminals are in the high-impedance
state; however sequential or clearing of the register is not affected.

z : High Impedance

QnO0 : The level of Qn before the indicated steady — state input conditions were established.
Qnn : The level of Qn before the most recent active transition indicated by [or f

a,h : The level of the steady — state inputs A, H, respectively.

X : Don't Care.

TIMING CHART

« Uy

MODE {so ; l
CONTROL .
INPUTS i l
SERAL ([ s | . L1
f,’ﬁ,ﬁ’;s{ﬂ | Y o I
OUTPUTS QA i_'l [ 1

QA — M M

B/QB i 1 [ 1 [ 1

¢/DC i L1 1 [ L1 |
INPUTS/ JD/QD E 1 11 1
OuTPUTS ) e L 1 — |

FIQF i | L1 1 1

G/QG : J L L 1 L]

H/QH i | LI 1 L1 1
OUTPUTS Qi g LT I

CLE‘AR L(‘)AD SHIFT RIGHT SHIFT LEFT HOLD CL‘E‘AR
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INTEGRATED CIRCUIT

TOSHIBA

TECHNICAL DATA

TC74ACT299P/F/FW

SYSTEM DIAGRAM

1 { [ )—— 4 HD
S0
12 ISR iz g et
g; 3 —J >—> 4R
oL 18 {>c | 3 Equivalent Circuits
11| [ e s el e
" | IR
A L A "4
#SRl#SL|gLDlgH |¢SR_S || || || | || |¢SR_ SL{gLDjgH
ﬁibc ? | ::__I:__I:__I I ]
R 1 1 1 1 1 R
amil | T s
1 | | | 1 | |
CKEDO__DC l_CK | I B :I B :I o :I o I—CK
f 7! 1 ! I ! I ! ! I !
8| 7 13 _"6|—‘ _"15|J _"5|_‘ _'1'5|—‘ _'4|J 16 17
QA A/QA B/QB c/Qc D/QD  E/QE FIQF  G/QG H/QH QH’
ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL VALUE UNIT +500mW in the range of Ta =
Supply Voltage Range Vec —0.5~7.0 \ —40°C~65°C. From Ta=65°C
DC Input Voltage Vin — 0.5~V +0.5 v to fgn?vg /Qgr:l};ﬁ;?ﬁ dff]i‘acetgll‘)g{ie 1
DC Output Voltage Vour — 0.5~V +0.5 \Y} up to 300mW.
Input Diode Current Ik +20 mA
Output Diode Current lok +50 mA
DC Output Current lout +50 mA
DC V¢/Ground Current lec 1250 mA
Power Dissipation Po 500 (DIP)*/ 180 (SOP) mW
Storage Temperature Tstg —65~150 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Ve 4.5~55 V
Input Voltage Vin 0~V \Y
Output Voltage Vour 0~V \Y;
Operating Temperature Topr —40~85 °C
Input Rise and Fall Time dt/dv 0~10 ns/V
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INTEGRATED CIRCUIT

TOSHIBA TC74ACT299P/F/FW
TECHNICAL DATA
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta = -40~85°C
PARAMETER SYMBOL TEST CONDITION Vec UNIT
(V) [ MIN. | TYP. [ MAX. [ MIN. | MAX.
) 45
High - Level — — —
Ingut Voltage Viu 5?5 2.0 2.0 v
45
Low - Level — —
Input Voltage ViL 5?5 0.8 0.8 v
High - Level Voo low=—50xA | 45|44 [ 45 [ — |44 —
Output Voltage Vo V: ﬁ orV,, ISE - — %gmﬁ* ‘5‘;2 3.94 — — ggg v
loL = 502A 45| — |00 |01 — [ 0.1
Low - Level Vin= oL = K _ i —
Output Voltage Vo V: S orV,, Igt - %gmﬁ* [51? - 0.36 — ?gg v
3 - State Output Vin=VgorV, _ _ _
Off - State Current loz | Vgur = Ve or GND 5.5 0.5 5.0
Input Leakage Current n | Vin=Vcc or GND 55| — — [zo1 | — |z10 |*A
. | Vin=V ND . — — . — .
Quiescent Supply “—TPER INFEEJ?FT\? =34V > - o
urren lc | OTHER INPUT"Vc or GND 55| — - [ 135 — 1.5 | mA

* . This spec indicates the capability of driving 50Q transmission lines.
One output should be tested at a time for a 10ms maximum duration.

TIMING REQUIREMENTS ( Input t,=t;=3ns)

D ARAMETER SYMBOL TEST CONDITI\C/)CIZI — TaLI= lefc Ta =|:|i\l/|o|'}85°C UNIT
Minimum FEuCISKe) Width ':\\/,vv((h)) 5.0%0.5 5.0 5.0
Minimum (P_g_'LS_g)Wid"h tw (L) 5005 5.0 5.0
Miniml;?L,SSel:,-:fHT)ime tg 50%0.5 3.5 3.5
Minimum(zg’f-szlgﬂ Time t 5.0+0.5 6.0 6.5 ns
MinimL(J?L’l-;;I,c'iAIiFr?)e th 5.0+0.5 2.0 2.0
Minimum(FSig,lcSi:)ime th 5.0£0.5 0.0 0.0
Minimum I(Rg_?ﬁo)val Time trem 5.0+0.5 2.0 2.0
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INTEGRATED CIRCUIT

TOSHIBA TC74ACT299P/F/FW

TECHNICAL DATA

AC ELECTRICAL CHARACTERISTICS ( C, = 50pF, R, =5000Q, t,=t;=3ns)
TEST CONDITION Ta=25°C Ta=—40~85°C

PARAMETER SYMBOL UNIT
Ve (V)| MIN. TYP. MAX. MIN. | MAX.
Propagation Delay Time :DLH 50+05 — 72 105 10 12.0
(CK—QA’",QH") pHL
Propagation Delay Time |, 5005 — 60 | 100 | 1.0 | 115
(CLR—QA’,QH")
Propagation Delay Time | oy 50+05 — 74 | 114 | 10 | 130
(CK—QA~QH) pHL ns
Propagation Delay Time | 5.0+05 — 63 | 105 | 1.0 | 120
(CLR—QA~QH)
Output Enable Time ,:pgh 50t05| - 74 | 114 | 10 | 130
P
Output Disable Time ,Eghé 50+05| — 72 | 96 | 10 | 110
Maximum
Clock Frequency fmMAX 5005 80 120 - 80 — MHz
Input Capacitance CN - 5 10 - 10
Bus Input Capacitance Cio - 13 — - - pF
Power Dissipation Capacitance Cpp (1) — 160 — — —

Note (1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:
lec (0pr) =Cpp * Ve * v+ lec
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INTEGRATED CIRCUIT

TOSHIBA TC74ACT299P/F/FW

TECHNICAL DATA

DIP 20PIN OUTLINE DRAWING ( DIP20—P—300A) Unit in mm

20
O 3 3 1 1 C 1 1 1 ]

6.410.2
62

I1_1L.JL__|L_JL._IL_I\_II_IL_..ILJ

25.1MAX

24.610.2

0.95+0.1

3.310.3

0.877YP
ol

Weight: 1.30g (TYP.)

SOP 20PIN (200mil BODY ) OUTLINE DRAWING ( SOP20—P—300) Unit in mm

20 "
HAHHAHHHHAA

[V ) =
S gls
W N @
HEYHHHBHEEH , 5
1 10
0.685TYP I 04301 [rro—se
1.27
13.3MAX
12.8:0.2
o
i -8
O IO 00 00T = 9
©w
-8 S
o] 5 ‘
S 0.840.2

Weight:0.22g (TYP.)
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INTEGRATED CIRCUIT

TC74ACT299P/F/FW
TOSHIBA
TECHNICAL DATA
SOP 20PIN (300mil BODY ) OUTLINE DRAWING (SOL20—P—300) Unit in mm
20 11 ‘
DOOfOQAQAHE
iﬁ RH gagaEg___ |
1 10
0.685TYP m 0.4240.07 [670.25 )
12.8:0.1 45
;
0.;10.3
Weight : 0.46g (TYP.)
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