. > |53 INTEGRATED CIRCUIT TECHNICAL DATA

Tc4 0 H‘l 6 6 P / F C2MOS DIGITAL INTEGRATED CIRCUIT
SILICON MONOLITHIC

TC40H166 8-BIT SHIFT REGISTER (P/S-IN, S-0)

The TC40H166 is an 8-bit PARALLEL~IN and
SERIAL-OUT shift register, permitting SERIAL-IN
and SERIAL-out operations.

In PARALLEL operation, PARALLEL-IN DATA are

shifted at the rising edge of CLOCK in sequence and
1

outputted from the final stage of F/F. DIPL16(5D16A-P)

In SERIAL operation, each F/F is triggered at
the rising edge of CLOCK.

Switching of PARALLEL operation and SERIAL
operation 1s made by SHIFT/LOAD input

When SHIFT/LOAD input {s at "H" level, SERIAL MFP16(F160C-P)
operation is performed, and when SERIAL operation

1

is at "L'" level, PARALLEL operation is performed.

The function and pin assignment of the PIN CONNECTION
TC40H166 are the same as those of the 74LS166.
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MAXIMUM RATINGS [e]l b5] Gl [s] bz] 6] fo] [5]
1 T 1
CHARACTERISTIC SYMBOL RATING UNIT s/LL TR —
Supply Voltage Vpp |Vgs=0.5 A Vgs+l0 ) s~IN cL
CK
Input Voltage VIN |Vgg-0.5"Vppt0.5 I—- ? f f ]l) INIH C]K
Output Voltage Vout |Vss-0.5 Vpp+0.5 v J I GBI LIT] |6! =] [e]
Input Current IIN *10 Fe SR 2 2 i3 o«
ZR 3 3z 8 3
Power Dissipation Pp 300(DIP)/180(MFP)| mW o= 928 9z 3 ®
Storage Temperature | Tstg -65 150 °c 5 E
Pl
Lead Temp./Time Tsol 260°C « 10 sec! ~
RECOMMENDED OPERATING CONDITIONS (vgs=0.0V)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Supply Voltage Vpp - 2.0 - 8.0 \'4
Input Voltage VIN - 0 - vVpD v
Operating Temperature Topr - -40 - 85 °c
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40H166P/F

TRUTH TABLE
INPUTS GUTPUTS
SHIFT/| CLOCK SERIAL [PARALLEL INPUT| INTERNAL FUNCTION

CLEAR | | .0 lisrer CLOCE | rypur " a 2 a5 Qy MODE

L * *»* 3 * » 3 L L L Clear

H H L 1 L * & L Qan Qan Shife

H H L t H * * H Qan Qan

H L L t »* L L L PINB L

H L L 1 s ke H L PiNp Parallel

H L L t »* H L H PINB Load

H L L t #* H H H PINB

H * H 9 »* »* % QA0 QBO QHO Hold

H * % | E.3 * * Qa0 QB0 QHO No change

#=Don't care Qno= Data one clock before

TIMING CHART

CLOCK

CLOCK INHIBIT

TLEAR

SERIAL INPUT

SHIPT, LOAD
A
B
c
D

ol B
P
a
H

OUTPUT Qg
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1

d -

CLEAR

SERIAL SHIFT
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40H166P/F

BLOCK DIAGRAM

% ALL INPUTS ARE SQUIPPED WITH
Q) FROTECTION CIRCUIT.

SERIAL INPUT

SHIPT ,  LOAD

PARALLEL INPUT A

PARALLEL INPUT B

PARALLEL INPUT C

PARALLEL INPUT D

PARALLEL INPUT E

PARALLEL INPUT F

PARALLEL INPUT G

PARALLEL INPUT

Qs
cLock —Do—) OUTPUT ag

CLOCK INHIBIT

CLEAR

TOSHIBA 136

This Material Copyrighted By Its Respective Manufacturer



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40H166P/F

ELECTRICAL CHARACTERISTICS (Vss=0.0V)

-40°C 25°C 85°C
CHARACTERISTIC |{SYMBOL| TEST CONDITION | D UNIT
(V)| MIN. | MAX. | MIN. | TYP. | MAX. | MIN.| MAX.
High Level | 1oyr| <1uA
ouT - - -
output Volrage | VOH VINS¥ss, VoD 5 |4.95 4.95] 5.0 4.95
v
Low Level ! Ioutl<1uA
Vv - - -
Output Voltage oL Vin=Yss» Vb S 0.05 0.0 0.05 0.05
High Level I Vop=4- 6V
Output Current O |y Vss, Voo 5 F0.52| - |-0.44] - - |-0.36] -
-~ mA
Low Level VOL=O.AV
Output Current ToL VIN=VSS, VDD 5 11.4 - 1.1 - - 0.8 -
T
Input |hver | vin |lTouri<lua 5040 | - | 40| - | - |40 -
Vour=0- 5V v
Voltage | L" ouT
Level VIL | Voup=h- 5V 5] - 1.0 - - |10 - 1.0
put  |(Booy | Iy |vig=8.ov 8 - (03] - J1w05 03] - | 1.0
UA
Curvent| L 1 | 11n |vpL=0.0v 8| - |-0.3| - p10-5/-0.3| - [-1.0
Quiescent _
Supply Current | IDD | *VIN=VsS,VDD 51 - |25 | - (103125 - 75| ua
*All valid input combinations.
SWITCHING CHARACTERISTICS (Ta=25°C, Vgg=OV, Vpp=5V, CL=L15pF)
CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. |UNIT
Ourput Rise Time oy - 17 35
Fig. 1 ns
Output Fall Time tof g- - 14 30
Propargation (Low-High) tpLH CLOCK 2312 29 44 ns
| : - Figs.1,2,
Delay Time (High-Low) tpHL Qu &s — 36 54
Propergation Deley Time t C - : —
iigh-Tow) pHL LEAR -Qy Fig. 1 38 57 ns
Maximum Clock Frequency fmax¢ 15 25 — MHz
Max Clock Rise Time t —
Fall Time s LED 20 ns
Min. Clear Width of Pulse tw Fig. 1 — 15 27 ns
Min. Clear Remobal Time trem Fig. 2 - 12 25 | ns
Min. Data Setup Time tset-up| PI, SI Fig. 1, 3 - — 25 ns
Min. Data Setup Time tset-up| SIFT/LOAD Fig. 2 - - 35 ns
Min. Data Hold Time thold PI, SI Fig. 1, 3 — — ] ns
Min. Data Hold Time thold SHIFT/LOAD Fig. 2 - - 0 ns
Input Capacitance CIN — 5 — pF
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40H166P/F

SWITCHING TIME TEST WAVEFORM
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40H166P/F

(CONTINUE)
GIRCUIT &
VDD
SHIFT /LOAD /
Vss
90% 90% — — Vop
CLOCK 50% ©} @ ®
/- 10% 10%
Vss
™ tgetup =
1008 1008
- thold
90% 90% VoD
PIg~ 50% 50%
A~H 10'?2 10% v
s8
1008 b= | = 1008
] - — VoH
QH 50%
(8I=1) Vou
= tgetup
-1 thold
PIp~H 90%1 90 % - VoD
50% 50%
10% 0% — vss
1008 —=1 t=— 10n8
tpHL or
QH 50% /
(SI=H) oy VoL
tpd - VoD tpd - CL
Ta=2S5T
140 5 100
@ €, =50 pF =
= 120 TYPICAL 80 e
= \ CLOCE~Qy i -y
> 100 é & tHL P
a2 \ A~ o F},/ —
28 a0 \\ — 5 ,4]/ Ta=25T
z N4 " a 3 © ] T plH Vpp=5V
2y 0 A4 = » A
g5 2 TYPICAL
40 & -
g vl g 20 CLOCK-@g
& tpLH =
20
5 l
o 2 4 6 8 [e] 40 80 120 160 200 240
SUPPLY VOLTAGE Vpp (V) LOAD CAPACITANCE Cg, (pr)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40H166P/F
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fraxe - Vob

INPUT FREQUENCY
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SUPPLY VOLTAGE

6

Vop ($2]
IoL - VoL IoH - (VDD - VOH )
T T
w 0 Vpp=8V SUPFLY VOLTA3R ~ Hi3H LEVEL SUTPUT VOLTAGE
g 1
= Yop - You (V)
E P A o>
_ [
S / $ 8 7 6 5 4 3 2 1 0O =
n& v T Q -
2 =
& 15 / Ta=25T Vpp=32V = B
= = s -~
3 3 - Vpp=5V YPICAL A ‘=
S~ 10 /‘ L -0 2 5
2 _ Vpp=5V e =
% 5 /A Ta=25C -5 8
Vpp=2V TYPICAL i
% 0 o . . N ) -0 E -
3 o 1 2 3 4 65 6 7 8 9 — 2 2
- -25
LOW LEVEL ODUTPUT VOLTAGE Vpp=8V =
VoL (V) -
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