TOSHIBA

TC4044BP/BF/BFN

TOSHIBA CMOS DIGITAL INTEGRATED CIRCUIT SILICON MONOLITHIC

TC4044BP, TC4044BF, TC4044BFN

TC4044B QUAD 3-STATE R/S LATCH

(Note) The JEDEC SOP (FN) is not available in

(Quad NAND R/S Latch) Japan.
TC4044B the latches composed by four independent R/S flip-
flop circuits. TC4044B fabricated with NAND gates is
suitable for data processing of four bits configuration. four
output lines can have high impedance regardless of the 16
contents of latches by means of common ENABLE input to
make connection to the bus lines easy. 1
P (DIP16-P-300-2.54A)
Weight : 1.00g (Typ.)
MAXIMUM RATINGS T Agféf el
CHARACTERISTIC SYMBOL RATING UNIT
DC Supply Voltage Voo Vss —0.5~Vss + 20 v F(SOP16-P-300-1.27)  FN (SOL16-P-150-1.27)
Input Voltage Vin Vs — 0.5~Vpp + 0.5 Vv Weight : 0.18g (Typ.) Weight : 0.13g (Typ.)
Output Voltage Vour Vss—0.5~Vpp +0.5 v PIN ASSIGNMENT
DC Input Current Iin +10 mA
Power Dissipation Po 300 (DIP)/ 180 (SOIC) | mW
- \J
Operating Topr _40~85 °c Q4 1 [ 116 Vop
l’empera_‘;ure Range NC 2 [ 115 sa
torage Temperature °
Rangg P Tstg - 65~150 C s13 [ 114 R4
R14 [ 113 Q1
LOGIC DIAGRAM ENABLE 5 E ] 12 R3
ENABLE — DO_;—DO—¢ R2 6 [ 11 s3
e 2 e
SS
"1™ 13 Q1
p (TOP VIEW)
S1
R2 —¢ g Q2 TRUTH TABLE
¢
S2 R S E Q
R3 * * L HZ
12 10 Q3
s L L H L
3 T L H H L
H L H H
R4 717 T Q4
H H H No Change
? * : Don't Care
S4 75 HZ : High Impedance
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TOSHIBA TC4044BP/BF/BFN

RECOMMENDED OPERATING CONDITIONS (Vss=0V)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
DC Supply Voltage Voo 3 —_ 18 Y
|nput Voltage VIN 0 —_ VDD \Y
STATIC ELECTRICAL CHARACTERISTICS (Vs = 0V)
SYM- - 40°C 25°C 85°C
CHARACTERISTIC |20V | TEST CONDITION [Voo UNIT
(V) | MIN. [MAX. | MIN. | TYP. | MAX. | MIN. | MAX.
. 5| 495 | — | 495|500 — [ 495| —
gf’thtf‘(/ellta . Vo Uoujl\f”\jA 10{ 995| — | 995(1000| — | 995| —
P 9 IN=Vss, Voo 151495 | — |1495 |1500 | — [1495| — |
5] — [oos| — | o000]005|] — | o005
g;";’ti"@'ol age | Vo |V'°“1|V<1/\1/A 10] — 005 | — |o000|005| — | 005
P 9 = Vss: Voo 15| — |o005| — | 000|005| — | 005
Vo= 4.6V 5| 061 — |[-051]-10] — [-042] —
. Vo= 2.5V 5| -250] — |-2.10|-40]| — |-170 —
83:2‘:; High low | Vo= 9.5V 10| -150] — |-130/-22| — |-110] —
Von = 13.5V 15| -400] — |-340/-90| — |-280 —
Vin=Vss, Vop
mA
Vou=0.4V 5| 061 — | os51] 12| — 042 —
Output Low | Vvo=05v 10| 150 — 13| 32| — 110 —
Current OL | yg =15V 15| 400 — 34 | 120 — 2.80| —
VlN =VSSI VDD
Vour=05V, 45V | 5| 35| — 35 | 275 — 35 | —
Input High vo |Vour=10v,90v [10| 70| — | 70| 550 — | 70| —
Voltage M 1 Vour=1.5V, 135V | 15| 110 | — | 11.0| 825 — | 110 | —
| IOUTl <1/,{A V
Vour=05V, 45V | 5| — 15 | — 225] 15| — 1.5
Input Low v |Vour=10v,90v | 10| — 30| — | 450 30| — 3.0
Voltage “ | Vour=1.5V, 135V | 15| — 40 | — 6.75| 40 | — 4.0
| IOUTl <1/1A
Input | “H” Level | Iy | V=18V 18] — 01| — | 105 01| — 1.0
Current | “L” Level | I, |V, =0V 18] — |[-01] — [-105[-01] — [-10
Sutout | “H” Level | Ioy | Vou=18V 18] — | 04| — | 04| 04| — | 122
Leakage HA
Current | “L” Level | Ip, | Vo =0V 18| — |-04| — |-10"4|-04]| — |-12
. 5] — 1 — loo002| 1 — 30
S:::;i”t SuPPly || |y = Vs, Vg # 10| — 2 — |oo0a| 2 — 60
15 — | 4 — |o0.008| 4 — | 120

% All valid input combinations.
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TOSHIBA TC4044BP/BF/BFN

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta =25°C, Vss =0V, C, =50pF)

CHARACTERISTIC SYMBOL TEST CONDITION Voo(V) MIN. TYP. MAX. UNIT
— 7 2

Output Transition Time > 0 00
(Low to High) trin 10 _ 35 100
15 — 30 80
Output Transition Time > - 70 200
(High to Low) trL 10 — 35 100
15 — 30 80
Propagation Delay Time toLn 1(5) _ Zg ?Zg
(SET, RESET- Q) ton 5 — o 100

ns
3-State ¢ 5 - 55 180
Propagation Delay Time pHZ R, = 1kQ 10 — 35 100
(ENABLE - Q) tozn 15 _ 30 70
3-State ¢ 5 — 55 180
Propagation Delay Time pZH R, = 1kQ 10 — 30 100
(ENABLE - Q) toz 15 _ 25 70
Min. Pulse Width > o 25 160
(SET, RESET) b 10 — 20 80
! 15 — 20 40

Input Capacitance Cn — 5 7.5 pF
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TOSHIBA TC4044BP/BF/BFN

WAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

WAVEFORM 1. 20ns 20ns
—)]—-(— >
90%
SET \- 50% { 50% \ °
N/ 10% 10%
t 20ns 20ns
WL
90% 0%
RESET N [30% 50%
2 10%
3 tWL >
90% 3
Q ;‘/50% 3]\50% 0%
109 3
—] to ty ! 10%
J ! 1:THL tTLH
WAVEFORM 2.
20n 20n
e e
o4, [0%
ENABLE / o \ 50%
(1]
10% 0%
a L90%
#10%
tDZH tDHZ
90% /—
Q 10%
tDZL tDLZ
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TOSHIBA TC4044BP/BF/BFN

DIP 16PIN PACKAGE DIMENSIONS (DIP16-P-300-2.54A) Unit in mm

-g |
6.410.2
7.62
+0.1
~0.05
T——

7]0.1]

19.75MAX
19.25+0.2
0.95+0.1
| R S
E g
0.7357YP | | | I1.4'1:0.1 HO.SiOJ 0.55
254 )
Weight : 1.00g (Typ.)

SOP 16PIN (200mil BODY) PACKAGE DIMENSIONS (SOP16-P-300-1.27) Unit in mm
16 9 ~ _
QHBGHAAART

o [+2] =
3 3 RIE
3 @ =) 8
HEHHHHEEE 4 |
1 8
0.705TYP o 0.43+0.1 r;]
1.27
; 10.8MAX
10.3+0.2
N
2 2
O = a
[Te]
-8 S JE
%
=3

0.840.2

Weight : 0.18g (Typ.)
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TOSHIBA TC4044BP/BF/BFN

SOP 16PIN (150mil BODY) PACKAGE DIMENSIONS (SOL16-P-150-1.27) Unit in mm
(Note) This package is not available in Japan.

16 9
HHHHHEEHEA '

{ H EHHE
1 8
0.505TYP 0.42+0.07 [510.25 @

3.940.1
6.040.2

9.940.1 8
3 3
I~
R -5 45
- -1 &
10 =
0.1] S S
z 7
~ [~
P 0.7+0.3

Weight : 0.13g (Typ.)
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TOSHIBA TC4044BP/BF/BFN

RESTRICTIONS ON PRODUCT USE

000707EBA

@ TOSHIBA is continually working to improve the quality and reliability of its products.

Nevertheless, semiconductor devices in general can malfunction or fail due to their inherent
electrical sensitivity and vulnerability to physical stress. It is the responsibility of the buyer,
when utilizing TOSHIBA products, to comply with the standards of safety in making a safe
design for the entire system, and to avoid situations in which a malfunction or failure of such
TOSHIBA products could cause loss of human life, bodily injury or damage to property.
In developing your designs, please ensure that TOSHIBA products are used within specified
operating ranges as set forth in the most recent TOSHIBA products specifications. Also, please
keep in mind the precautions and conditions set forth in the “Handling Guide for
Semiconductor Devices,” or “TOSHIBA Semiconductor Reliability Handbook” etc..

® The TOSHIBA products listed in this document are intended for usage in general electronics
applications (computer, personal equipment, office equipment, measuring equipment, industrial
robotics, domestic appliances, etc.). These TOSHIBA products are neither intended nor
warranted for usage in equipment that requires extraordinarily high quality and/or reliability or
a malfunction or failure of which may cause loss of human life or bodily injury (“Unintended
Usage”). Unintended Usage include atomic energy control instruments, airplane or spaceship
instruments, transportation instruments, traffic signal instruments, combustion control
instruments, medical instruments, all types of safety devices, etc.. Unintended Usage of TOSHIBA
products listed in this document shall be made at the customer's own risk.

® The products described in this document are subject to the foreign exchange and foreign trade
laws.

® The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by 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.

® The information contained herein is subject to change without notice.
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