TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

C2MOS DIGITAL INTEGRATED CIRCUIT T c 4 0 H‘I 64 P / F
SILICON MONOLITHIC

TCAOH164 3-BIT SHIFT REGISTER (SERIAL-IN RARALLEL-0UT)

The TC40H164 is a SERIAL-IN/PARALLEL-OUT
shift register.
CLOCK input and CLEAR input are common to all
D-type flip-flop, so that it can a synchronously
perform CLEAR operation frowm the outside at arbi-
trary time. In this case, when CLEAR input is set 14
to "L" level, all the data inputs Q go to "L"
level. 1
DIP14(3Did4A-P
The flip-flop on each stage is triggered at ¢ )
the rising edge of CLOCK input. %
14
T
MFPl4(F14QGB-F)
MAXIMUM RATING
CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage VDD |Vss-0.5Vss+l0 v PIN CONNECTION
\' -0.5vVpp+0.5
Input Voltage IN |Vgs DD SUTPUTS
Output Voltage Vout {Vss—0.5 vVpp+0.5 v
Input Current v £10 mA Yop - dm Ga dF R “hook
P 1N ' miaininiciain
Power Dissipation pp |300(DIP)/180(MFPY g T T | T
Storage Temperature Tstg -65 V150 °c QH " QF < L
Lead Temp./Time Tsol 260°C « 10 sec ) A vK
B Qa 3B 2w  =p
TRUTH TABLE T 1 T
TneuTs LI I BT T
CLEAR |{CLOCK | A B {Qa|aB| Qc}lap {Qr |Qpr | Qa | Qn A B QA ®WB Qc 4Qp V3s
L X x| x| v]|ov]u v|LitL L | L
H L X | X [240]aB0|2c0|8D0|QEC|RF0|Ra0|%HD ] OUTEUTS
H 1 H H H |%an|®sn|’cn|epn|REn{rn|Ran
H t L | X | L {24n|98n|9Cn|Qpn|98n|{9Fn|%n
H t X L L |2An|28Bn {QCn|9pn|REn [QPn{QGn
X=Dun't care
BLOCK DIAGRAM
Qa QB Q¢ Qp 3 Q Q Qy
3) [CY] %) (6) (10} ) (=) l [€5))
b Ap I D D afeD D abHD Q D ﬁf
W TK CK Tk TR Tk 84 Tk K
SERIAL
INPUTS @ D g QTP & ¢ a5 D= Dz D _ D -
crocs 2 - I Tl }
7TEAR 2 o
® ALL INPUTS ARE EQUIPPED WITH PROTECTION CIRCUIT.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40H164P/F

RECOMMENDED OPERATING CONDITIONS (vss=0.0v)

SERIAR
INPUTS

cwoos L]
—==-q

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Supply Voltage VDD - 2.0 - 8.0 v
Input Voltage VIN - 0 - Vpp v
Operating Temperature Topr - -40 - 85 °c

TIMINC CHART
CTLEAR ——__1_J | l

Qa l | I l
an_ L1
e I N |
OUTPUTS -T==
W@ 1
W] L
CLEAR ZLEAR
ELECTRICAL CHARACTERISTICS (Vsg=0.0V)
Fpp| -40°C 25°C 85° .
CHARACTERISTIC |SYMBOL| TEST CONDITION |'DD 5°C UNIT
(V) | MIN. | MAX. | MIN. | TYP. | MAX. | MIN. | MAX.
High Level | IoyT|<1na
Output Voltage Vou Vin=Vss» Vpp 5 | 4.95| - 4.99 5.0 - 4.99 -
v
1
Low Level Vo | |TouTl<lua s | - | 005 - |o0.0]o0.05 0.05
Output Voltage VIN=Vss, VDD
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40H164P/F

ELECTRICAL CHARACTERISTICS (Vss=0.0V)

Vop| —40°C 25°C 85°c
CHARACTERISTIC |SYMBOL|TEST CONDITION |'DD UNIT
(V){MIN. | MAX. | MIN. | TYP. [MAX. | MIN. | MAX.
High Level Vou=4.6vV
1 - - - - - - -
OQutput Current OH ViN=Vss, VDD 5 1-0.52 0. 44 0.34
mA
Low Level Vor.=0.4V
Output Current ToL oL 511.4 - 1.1 - N 0.8 -
VinN=VssV pp
High Level vy || Tour|<lua sl4.0]| - | 4.0} = - | 4.0] -
Input Voltage v -0.5V v
Low Level ouT™™-
VIL = 51 - 1.0 - - 1.0 - | 1.0
Input Voltage Vour=4-5V
T - ~ — _
Input {1avel I1H Vig=8.0V 8 0.3 - 10-5) 0.3 1.0 A
"yt
Current{ LY . I ViL=0.0V 8| - |-0.3| - |10-3|-0.3| - |-1.0
Quiescent _ -1 _
Supply Current IpD *V1N=Vss, VDD 51 - |12.5 10-2112.5 75 | uA
* All valid input combinations.
SWITCHING CHARACTERISTICS (Ta=25°C, Vpp=5V, CrL=15pF)
CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP. | MAX.|UNIT]
Output Rise Time tor - 20 35 ns
Output Fall Time tof - 16 30
Low-High t - 45 68
Properge.ition (Low-High) pLH CLOCK - Q s
Delay Time (High-Low) tpHL - 43 65
Propergation _ TEAR - _
Delay Time (High-Low) tpHL CLEAR - Q 45 68 | ns
Min. Data Setup Time tset-up - - 25 ns
Min. Clear Removal Time Trem - 12 22 ns
t
Max. Clock Rise Time é 1.0]s.0 - | as
Fall Time teé
Max. Clock Frequency fmaxg 10 24 - | mH4
Min. Width of Pulse tw CTLEAR - 20 35 ns
Input Capacitance CIN - 5 - pF
Min. Dat Hold Time thold - - 5| ns
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40H164P/F

SWITCHING TIME TEST CIRCUIT AND WAVEFORM

i Vpp
TL Qa ;
'PROGRAMMA BLE o a !
PULSE A '
GENERATOR B :
Ok SH
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1Cns 1CnS ;I; I
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96% 0% VoD
CLEAR 50% 50%
109% +10% Vgs
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40H164P/F

Ipp - fin fraxe - VoD
1om B i L Ta =251
cL=15pF
§ =0 I‘;PIC :
1 E] AL
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m x o=
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< - N -10 5
3= 10 [ E
s / Ta=25 Vpp=3V 5~
& s { LA a=25%v -15 2
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z o et . " -] -z z
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LOW LEVEL OUTPUT VOLIAGE [ Vpp=8Vv 3
VoL (V) 1 - o
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