C®MOS DIGITAL INTEGRATED CIRCUIT TCSOZQBP
SILICON MONOLITHIC

TC5029BP QUAD 2-INPUT NAND GATE WITH N-CHANNEL OPEN DRAIN OUTPUT

TC5029BP contains four circuits of 2 input NAND gates
having its respective outputs of N-channel open drain
structure.
Since the drain voltage of output transistors are
guaranteed up to 26 volts, these can be used for wide
range of applications such as level shifters and
drivers, and the wired OR arrangement is also easily
obtained. Please utilize these for level shifters DIP 14 (5Di4aA—P)
for P-channel MOS, controlling analog switches of
positive/negative power supplies, etc.
PIN ASSIGNMENT
hd ABSOLUTE MAXIMUM RATINGS
CHARACTERISTIC SYMBOL RATING UNIT ‘oo
DC Supply Voltage VDD Vgg~0.5~Vgg+20 \Y 14[r412]11 10’9 lsl
Input Voltage VIN Vgs-0.5~Vpp+0.5 \ f X x i
Output Voltage Vour Vgs~0.5~Vgg+26 \
DC Input Current I1N +10 mA 2 % < g
Power Dissipation Pp 300 mW
;zgg:ge Temperature Tstg —-65~150 °c 1| 2’ 3[ 4|5 ]s [~ LSS
Lead Temp./Time Tsol 260°C - 1lO0sec
CIRCUIT DIAGRAM TRUTH TABLE
Vpp
ﬁ INPUTS OUTPUT
Ao X B A X
14 TCSO0R9BP u L L HZ
B ﬁ L H HZ
N « H L HZ
D |
Vog i Mo vgg
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TC5029BP

RECOMMENDED OPERATION CONDITIONS (Vgs-OV)

CHARACTERISTIC SYMBOL MIN. | TYP.| MAX. UNIT
Supply Voltage Vpp 3 - 18 v
Input Voltage VIN 0 - VDD v
Output Voltage Vour 0 - 24 v
Uperating Temperature Topr -40 - 85 °C

ELECTRICAL CHARACTERISTICS (Vgg=0V)
TEST v -40°C 25°C 85°C
CHARACTERISTIC SYMBOL DD UNIT
CONDITIONS | (v) [MIN. MAX.|MIN. TYP. MAX.|MIN. MAX.
5| - |o.05| - |0.00{0.05| - ]0.05
Low Level Vo, | fouT <luA ! - to.o5| - |o.00l0.05] - ]0.05 | V
Output Voltage vin=vss>Voo | 15| - |o0.05| - |0.00{0.05! - |0.05
*
VoL=0.4V 51 3.2) - 3.2 - 2.5 -
vou Leve ent Io. |VoL=0.5V 10| 5.0 - | 5.0 - 136l - | m
P Vor=1.5V 15 [24.0{ - |24.0 - |18.0 | -
Vin=Vss,Vpp
Vour=0.5V,4.5V| 5| 3.5| - 3.5{2.75| - | 3.5 | -
High Level v Voyp=1.0v,9.0V| 10 | 7.0 - 7.0l5.5 { - | 7.0} -
Input Voltage IH |y or=1.5v,135v| 15 |11.0| - |11.0{8.25| - |[11.0 | -
ouT
*%
Ioyr <luA v
VOUT=0.5V,4.5V 5 - 1.5 - 2.25] 1.5 - 1.5
Low Level v Voyr=1.0V,9.0V} 10 - 3.0 - 4.5 | 3.0 - 3.0
Input Voltage L |voyp=1.5V,135V| 15 | - | 4.0 | - [6.75[ 4.0 - [4.0
£33
Ioyr <lua
Output off -3
Leakage Current Ipn Vou=24V - - 0.5 - .10 0.5 - 50 uA
Input High Level Ity |VIg=18V 18 - | 0.3 - 11075, 0.3 - 1.0 A
Current | 1oy Level | Iy  |VIL=OV 18] - 0.3 | - |-107%0.3| - 1.0
. 51 - |1.0{ - j0.00Y1.0| - 7.5
t Vix=Vga,V
gﬁiiiiiiioﬁ“rre“t Ipp | [N "S827°DD 10| - 2.0 - lp.oog 2.0} - |15 LA
* 15| - 4.0 | - |0.0024.0| - |30

% All valid input combinations. Outputs open.
*% Ry=20KQ
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TC5029BP

SWITCHING CHARACTERISTICS (Ta=25°C, Vgg=0V)

(£1N=50kHz, DUTY RATIO=50%)

TEST
CHARA \ MIN. TYP. MAY.
CTERISTIC SYMBOL CONDITIONS (3? IAY. UNIT
5 - 85 200
Output Fall Time tTHL Cp.=50pF 10 - 30 80 ns
15 - 20 60 -
(Low-High) Ry =1KQ 5 - 230 500
Propagation tpLH Cr=150F 10 - 120 200
Delay Time L==-r 15 - 100 150
ns
(High-Low) Rp=1KQ 5 - 260 500
Propagation tpHL Cr=150F 10 - 90 200
Delay Time L P 15 - 60 150
(Low~-High) Ry =10KQ 5 - 830 | 1200
Propagation tpLH 10 - 680 | 1000
Delay Time CL=15pF 15 - 610 850
ns
(High-Low) - 5 - 270 500
Propagation tpHL RL=10Ka 10 - 95 200
Delay Time CL=50pF 15 - 63 150
Input Capacitance CIn - 5 7.5 pF
Output Off Capacitance Cout - 25 - pF
SWITCHING TIME TEST CIRCUIT AND WAVEFORM
TEST CIRCUIT WAVEFORM
TEST CONDITION VoD 20ns  20ns
{ INPUT .
—V
FROM P.G. 90z PP
No|S.WlS.W2| S.u3 R 282 ov
:fjl_A Ry =1kQ
1(P.G| Vpp VoD PG =B x Y CTHL
. o Tsws ooz Von
2 |vpp | P.G VDD s ss TOU2%H - urpur 20% {;8;
: ]_ Lop 0% 1 1 VoL,
3 (P.G| P.G VDD )
+” -
tpHL  tpLH
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