TC50H4066P/F

C2MOS DIGITAL INTEGRATED CIRCUIT
SILICON MONOLITHIC

TC50H4066  QUAD BILATERAL SWITCH
TC50H4066 contains four independent circuit of TC50H4066P
bidirectional switches. When control input CONT is
set to "H" level, the impedance between input and
output of the switch becomes low and when it is set
to "L" level, the impedance becomes high. This can 1
be applied for switching of analog signals and digital
signals. 1
DIP(3Di14A—P)
o ON-resistance, RQN TC50H4066F
2k0(TYP.) ... ..... Vpp-Vss=2V "
90Q(TYP.) ..cvennn VDD-Vss=5V
60Q(TYP.) ..v'.... Vpp-Vss=8V A
° OFF-resistance, RQFF MFP(F146B—P)
Ropr (TYP.) >10%9Q
BLOCK DIACGRAM
MAXTHUM RATINGS
CHARACTERISTIC SYMBOL RATING UNITS f
DC Supply Voltage Vpp |Vss-0.5~Vss+10 \ CIN
Control Input Voltage| V¢ IN [Vgg-0.5~Vpp+0.5 v IN/oUT OUT/IN— 2
Switch I/0 Voltage Vi/o |Vss-0.5~Vpp+0.5 v
5
Power Dissipation Pp 300(DIP)/180(MFP){ mW i
Potential Difference + CIN
Across I/0 During ON V1-Yo =0.5 v 4 —fNOUT  OUT/IN/— 3
Control Input Current| I¢c IN t10 mA
6
Storage Temperature Tstg -65~150 °c |
Range Tin
Lead Temp./Time Tsol 260°C + 10sec 8 —INOUT OUT/IN— o
TRUTH TABLE 12
IMPEDANCE BETWEEN |
CONTROL IN/OUT-OUT/IN = Cry
900 (TYP.) 11—4{IN/OUT OUT/IN}— 10
>1090(TYP. )
Vpp: 14, Vggi?
* See static electrical characteristics.
RECOIMENDED OPERATING CONDITIONS (Vss=0V)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Supply Voltage VpDp - 2.0 - 8.0 \
Input Voltage VIN - 0 - Vpp \
Operating Temperature Topr - -40 - 85 °C
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC50H4066P/F

STATIC ELECTRICAL CHARACTERISTICS (vss=0.0V)

o o o
CHARACTERISTIC SYMBOL| TEST CONDITION Vb 40°¢ 25°C 85°c JNIT
(V)| MIN.| MAX.| MIN.| TYP.| MAX.| MIN.] MAX |
Control Input . - _ - -
High Volrage Vigc | Fig. 1 514.0 4.0 4.0
Iigs1uA v
Control Input - o _ _ _ _
Low Voltage ViLc | Vis=Vss, Vos=Vpp 5 1.0 1.0 1.0
Vis=Vpp, V0s=Vss
Vig=0.25V 150 | - - 651|100 - | 150
Vc=Vpp Vig=1.5V 200 | - - 80150 - | 200
On-State _ T _ _ N
Resistance RoN | Iis=1504A|Vig=2.5V 5| 180 751 130 180 | a
Fig. 2 Vis=4.0V 200 | - - 80| 150 | - | 200
Vig=5.0V 150 | - - 651100 - | 150
NOn-State
Resistance A o . _ _ - - - _
Between Any Ron~ | Vc=Vpp, ITis=1502A 5 3 0
2 Switches
p Ve=Vss
Input/Output -~ _ _ _ _ & A
Leakage Current IoFF | Vis=Vsgs, Vos=VDD 8 it1.0 0.1 KO0.5 1.0 &
Vis=Vpp, Vos=Vss
"H“ O l O
Level Ity | VIiu=VpDp 8| - 1.0 - 0.1 WS- .
Input 2A
Current ne
= - i - r0.1}0. - F1.0
Level I1y | ViL=Vss 8 1.0 0.1 0.5
Quiescent _ _ _ 1.0 0 _ 1.0 A
Device Current Iop | ¥c=VDD, Vss 8 10 045 S
+All valid input combinations.
SWITCHING CHARACTERISTICS (Ta=25°C)
CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. UNITJ
Vss (V) | Vbp(V
Propagation Delay Time tpLH | RL=10k&, Cy=50pF 0 5 - 2 4
(IN - OUT)
tpHL | Fig. 3 - 2 4
tpZL - 23 [ 50 | ns
Propagation Delay Time tpZH RL=10k®l, CL=50pF 0 5 - 17 35
(CONTROL - OUT) tpLz Fig. 4 — 16 30
tpHZ - 14 30
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC50H4066P/F

SWITCHING CHARACTERISTICS

CHARACTERISTIC SYMBOL TEST CONDITION MIN, | TYP. | MAX. |UNITS
Vss (V) Vpp(V)
1
A ==V =
sax.tqiytto; Input f?é§ 0S=3VDD, Rr=lka 0 5 - 25 _ MHz
epetition Rate CL=15pF Fig.
Rp=10ka
Total Harmonic Sine wave of
Distortion Vig=2.5Vp-p 2.5 2.5 - [0.05 - %
Fig.
Rp=10k0
£ Sine wave of
-3dB Cutoff Frequency MAX Vig=2.5Vp-p =2.5 2.5 - 35 - MHz
1/0 Vos
~0/T) 20&og 10‘—/;=—3d3
Fig.
RL=1kQ
Sine wave of
;32dgeiiedthrough V15=2.5V$—p _2.5 2.5 - 0.5 - MHz
quency 20 fog 10298 =_504B
Vis
Fig. 6
RpL=1ka, R1=1kQ
Sine wave of
Crosstalk Vis=2~5V$;g 2.5 | 2.5 | - o5 | - | MHe
20€ 10— =-50dB
°8 *Nis
Fig. 7
Crosstalk RIN=1kQ, RL=10kl _ _
(CONTROL - OUTPUT) Fig. 8 0 > 150 o
Input Capacitance CIN c| Control Imput -2.5 2.5 - 5 - pF
C1-0 | Switch I/O -2.5 2.5 - 10 - pF
Feedthrough Capacitance| Ci0S§ -2.5 2.5 - 0.7 - pF
CONDITION AND CIRCUIT FOR MEASURMENT OF ELECTRICAL CHARACTERISTICS
Fig. 1 CONDITION FOR MEASUREMENT Fig. 2 CIRCUIT FOR MEASUREMENT
OF ViHC OF RON
(P_1vo
T\
INPUT (Switch) (g”?zuz) | .~ S
witc 150ua VoD
VpD | Vis Iis (mA) Vos (V) —i
) | v |-40°c| 25°c| 85°C| MIN.| MAX. Lol Vo
5 0 1.4 1.1 0.8 - 0.4 1 \
5 5 | -1.4| -1.1] -0.8| 4.5 | - Vinm | Ch. o __) Ron="E70x108()
I s
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC50H4066P/F

CIRCUIT AND WAVEFORM FOR MEASUREMENT OF SWITCHING CHARACTERISTICS

Rp,=10kQ
T cp=15pF

(0/1){SW1=Vss

x00%
10% ¥
__ A LpHZ

Fig. 3 tpLH, tpHL-
1/0-0/1
ty=10ne ty=10ns
Vpp I” v
INPUT 30 50% bD
[ S (10) ;o% 50%
1 i 0% Vss
I P~°l /01 0/1 . .
b vl Rp=10kQ |__plil o PHL vou
¢t ' T ¥ —isor OUTPUT
- L=i°P (0/1) 50% 50%
+ VoL
Fig. 4  tpzL, tpZH, tpLZ, tpHZ
CONTROL-0/1I ty=10ne t¢=10ne
N VoD
g | TE N
CONTROL 5 S e
19% i 0% Vss
J Vor
SWy=V
o 1=VDD
o/1 ows (/I){swz=vSs

90%
SWa=V
2=Vpp VoL
tpZL tpLz
Fig. 5 fmx(c)
ty=10ns te=10ns
—
VoD
INPUT

(CONTROL)
Vss

¢ Ru=1x0 OUTPUT

Cp=15pF (o/1)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC50H4066P/F

CIRCUIT AND WAVEFORM FOR MEASUREMENT OF SWITCHING CHARACTERISTICS

Fig. 6 TOTAL HARMONIC DISTORTION, fMax(1/0-0/1), -50dB FEEDTHROUGH FREQUENCY
vopo e mm— - — —=— L25V
- I___‘ INPUT .
o) g Jor (o) —
Ry, . -125V
c CpL=15pF 1
£
Vss
Fig. 7 CROSSTALK
VoD SWITCH ON
______ ——__ 125V
(1) T A ov
————————— L25V
Vss
Vpp SWITCH OFF
.’"I"'i
10 : OUTPUT (CROSSTALK)
Ry =1kQ Rp,= 1k
Vss
Fig. 8 CROSSTALK (CONTROL-OUTPUT)
VoD ty=10ns tg=10ns
- Vpp
INPUT 6 907
(CONTROL) 10% 1 6% k Vss
OUTPUT CROSSTALK
(CROSSTALI VOLTAGE
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC50H4066P/F

RoN - Vis  CHARACTERISTICS

tpLZ,tpHZ - Vpp CHARACTERISTICS

] \ Ta=25%C
200

\ 1ig=150n4
Vpp=2vY TYPICAL

~
[=]
N
=
[=
o
2]
2 100
2 Vyp=5V
w
- P ™.
o2
&
x -
= 90 Vpp=8V
o
- -3 - -1 u 4 <

INPUT VOLTAQE Vig (V)

OUTFPUT DISABLE TIME

tpLzs LpHy (ne)

Ta=25C
Cp=15pF
TYPICAL
50
30 Q
\ pLz
—
Tpaz S
10l L
1 2 3 4 5 6 7 ]

SUPPLY VOLTAGE Vpp (V)

tpLH, tpHL - Vpp CHARACTERISTICS

tpzL,tpZH - Vpp CHARACTERISTICS

Ta=25TC
Cy=15pF
& \ L P
E \ TYPICAL
o~ 5
L3
Lo} \\
I— \Q;f .
B P
g o
=3
5 tg\
- pHL
< o3
o &
< 2
B
[=]
o
[N
1
4 < & 4 ] 3] 7

SUPPLY VOLTAGE Vpp (v)

QUTPUT ENABLE TIME

tpzLr tpze (ne)

Ta=25C
Cp=15pF
TYPICAL
30
20 \\ tpzL
10 l
1 z 3 4 5 6 7 &

SUPPLY VOLTAGE Vpp (V)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC50H4066P/F

tpLH,tpHL - €L CHARACTERISTICS tpzL,tpzH - CL CHARACTERISTICS
7 50 -
N Ta=25C . Ta=257C
Vpp=5V ,4:/' I vpp=5V >
TYPICAL 7 sol TYPICAL Pl
2] Plad = P
2 14 =< =~ - _4
T ) t

2PN pLH 3G PZL [~ 47
ne 77 - &3: 30 ] -
£ ya 3 1
: / Ehe
z & 7 3 20 *pzH
oz & 0
< 3 I
G 3
R o 10
°
=
)

¢ 50 100 150 200 250 50 166 150 200 250

LOAD CAPACITANCE Cp, (pF) LOAD CAPACITANCE Cy (pF)

tpLz,tpHz - Cy CHARACTERISTICS

59 Ta=25C

[ Vpp=5V
40r TYPICAL

-
oo

TPLZ |
20 P e L
o tpHZ

=y

OUTPUT DISABLE TIME
tpLzs tpHz (ns)

0 50 106 150 200 250
LOAD CAPACITANCE Cy (pF)
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