1L4UI0UDF, 1LAUI0 1DF,
TC40162BP, TC40163BP —

C*MOS DIGITAL INTEGRATED CIRCUIT
SILICON MONOLITHIC

SYNCHRONOUS PROGRAMMABLE 4-BIT COUNTER
TC40160BP DECADE WITH ASYNCHRONOUS CLEAR
TC40161BP BINARY WITH ASYNCHRONOUS CLEAR
TC40162BP DECADE WITH SYNCHRONOUS CLEAR
TC40163BP BINARY WITH SYNCHRONOUS CLEAR

The TC40160BP, TC40161BP, TC40162BP, and TC40163BP
are synchronously programmable 4-bit counters.
The TC40160BP and TC40161BP are decimal counter and
4-bit binary counter respectively having asynchronous
clear function which directly clears all the flip- )
flop outputs. The TC40162BP and TC40163BP are decimal 16
counter and 4-bit binary counter respectively which 1
are synchronous at the rising edges of clocks.
CLEAR and LOAD of these counters are active at the DIP 16(3D16A-F)
"L level. Further, these counters are functionally
compatible with the 74160, 74161, 74162, and 74163
of TTL.
MAXIMUM RATINGS PIN ASSIGNMENT
CHARACTERISTIC SYMBOL RATING UNIT
DC Supply Voltage VDD Vgs-0.5 ~Vgs+20 v TESET VoD
Input Voltage VIN Vss-0.5~Vpp+0.5 A CLOCK CARRY OUT
Output Voltage VouT Vgg-0.5~Vppt0.5 v Pq Qy
DC Input Current TIN 110 mA P2 Q2
Power Dissipation Pp 300 mW Fs Q3
Operating Temperature o Pe Qs
Range TA ~40~85 ¢ FE TE
Storage Temperature s ~ ° Vss ToAD
Range Tstg 65 150 C
Lead Temp./Time Tsol 260°C - 10 sec (ToP VIZW)
TRUTH TABLE
INPUT OUTPUT
—| . 1
CLOCK | RESET | oAD| PE| T | P1| P2| P3| P4 | Qu| Q2| Qs | quf* ¢ PO E care
& L ¥ & - - « Y « L L L L st Level change
o f H L | # | = | py| p2| D3|Da | D1| D2|D3 | D4l TN change
o f u u Ll « y N y D : Data "H" or "L"
Don't care
A N
) H | B | LJH = *»1* " 4] (140160, TC40161)
A :
j H H H L l * * * - Rise edge
a f H H | H|H | = | = |%|= COUNT (TC40162, TC40163)
a 'l H 2 . # # 3 # ] I l
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TC40160BP, TC40161BP, TC40162BP, TC40163BP

LIGIC DIAGRAM
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TC40160BP, TC40161BP, TC40162BP, TCA0163BP

LOGIC DIAGRAM (TC40161BP, TC40163BP)

CLOCK o—{g>o_4\r

RESET o—d>—o-
D Qy Q1
Py 0——{Xﬁ4i> | .
— CL Q)
w 2
R
—r D Qg Q2
P o—Po—P>—
2 1 —CL Qz
= > 2
R
_ ! D Qg Q3
Py o—Po—d> | - QC‘J
s=| d LW
D: £ R
e e | D Qg Qg
Py o—Po—dP>— —] L a.
CL Q4]

PE
O_DE’FD—D"—‘LD— LED,FED CARRY
TE oo

TIMING CHART (TC40161BP, TC40163BP)
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LoD |

Py

P2

DATA INPUT
Pz

P
NIRRT
TRV T
Fonn
i
I
Fnn
L
Pl
T
NI
FHa

Py

Sl

CLOCK L_Il_ll_ll_ll_ll_lLJLJUl—lU
ENABLE PE |
TE |
fm—— :
a1 — 41 1 I 1
OUTPUT Q2 = : 1 L
Az — j l
= 34
Qg — o —
CARRY OUTPUT | |
. 1z 13 14 1 0 1 =2

ASYNC SYNC

CLEAR CLEAR PRESET COUNT INHIBIT '
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TC401608BP, TC40161BP, TC40162BP, TC40163BP

RECOMMENDED OPERATING CONDITIONS (Vss=0V)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
DC Supply Voltage VDD 3 - 18 v
Input Voltage VIN 0 - VpDp v
STATIC ELECTRICAL CHARACTERISTICS (Vgs=0V)
-] -3 o
CHARACTERISTIC ggf‘ TEST CONDITION |vpp A 25°¢ 85°C_ luwir
(v)| MIN.| MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
Tom] <1ea 5 4.95) - 4.95( 5.00 - 4.95| -
igh- ouTl <le
High-Level Vou 100 9.95| - | 9.9510.00] - | 9.95| -
Output Voltage VIN=VSS, VDD
15(14.95| - |14.95|15.00| - |14.95| - v
. L] < Lo 51 - 0.05| - 0.00| 0.05 - 0.05
- oUT
Low-Level VoL 10| - |o.05| - | o0.00] 0.0s] - | 0.05
Output Voltage VIiN=Vss,VpD
15[ - 0.05| - 0.00f 0.05| - 0.05
Vou=4. 6V 5/-0.61| - |-0.51| -1.0{ - |-0.42{ -
VoH=2.5V 5| -2.5| - -2.1| -4.0| - -1.7) -
Output High _ _ _ _ B _ _ _
Current IoH|VOH=9.5V 10 1.5]. 1.3 2.2 1.1
Vop=13.5V 15 -4.0| - -3.4] -9.0|] - -2.8| -
VIN=VsS, VDD mA
VoL=0.4V 5] 0.61| - 0.51 1.5 - 0.42[ -
Output Low VoL=0.5V 10 1.5 - 1.3 3.8 - 1.1 -
Current foL
VorL=1.5V 15{ 4.0| - 3.4 15.0] - 2.8 -
VIN=VSS, VDD
Vour=0.5V, 4.5v| 5| 3.5] - 3.5] 2.75] = 3.5 -
Input High Vig Voyr=1.0v, 9.0V| 10{ 7.0| - 7.0 5.5 - 7.0 -
Voltage Voyur=1.5v,13.5v| 15| 11.0{ - | 11.0{ 8.25] - | 11.0| -
1Tgyt! < 1zA v
Voyr=0.5V, 4.5V| 5[ - 1.5{ - 2.25 - 1.5
Input Low VIL Vour=1.0v, 9.0V] 10 - 3.0 - 4.5 3.0 - 3.0
Voltage Vour=1.5V,13.5v| 15| - 4.0 - | 6.75 - 4.0
] Loyt | <1uA
IVHII 5
Tnput Level I1H|VIg=18V 18 - 0.1 - 10 0.1 - 1.0 "
Current ["L"
= - - - |-10-5] - - -
Level | TIL[VIL=0V 18 0.1 10 0.1 1.0
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TC401608P, TC40161BP, TC40162BP, TC401638P

STATIC ELECTRICAL CHARACTERISTICS (Vss=0V)

_ - o o o N
CHARACTERISTIC ggg TEST CONDITION {Vpp 407°C ¢ 85°¢ UNIT
(V)| MIN.| MAX.| MIN.}| TYP.| MAX.| MIN.| MAX.
51 - 5 -~ 10.005 5 - 150
Quiescent Device _
Current Ipp XIN‘VSS’VDD 0] - 10 - |0.010§ 10 - 300 | #A
15| - 20 - j0.015( 20 - 600

# All Valid input combinations.

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

CHARACTERISTIC SYMBOL | TEST CONDITION Vpp (V) MIN. TYP. | - MAX. UNIT
5 - 80 200
Output Transition Time
(Low to High) tTLH 10 - 50 100
15 - 40 80
ns
5 - 80 200
Output Transition Time
(High to Low) ETHL 10 - 50 100
} 15 - 40 80
Propagation Delay Time tpLH 3 B 250 200
(CLOCK - Q) tpHL 10 - 100 00
15 - 70 140
5 - 300 600
Propagation Delay Time tpLH :
10 - 120 240
(CLOCK-CARRY OUT) tpHL
15 - 80 160
ns
5 - 170 340
Propagation Delay Time tpLH
10 - 65 130
(TE-CARRY OUT) tpHL
15 - 45 90
Propagation Delay Time 5 - 180 500
(RESET - Q) tpHL 10 - 75 220
40160, 40161 Only i 15 - 55 160
5 - 130 250
Min. Clock Pulse Width tw 10 - 45 90
15 - 30 60
ns
Min. Pulse Width 3 - 140 280
(m) twL 10 - 55 110
40160, 40161 Only 15 - 35 70
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TC40160BP, TC40161BP, TC401628P, TC40163BP

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

CHARACTERISTIC SYMBOL| TEST CONDITION VpD (V) MIN. TYP. MAX. UNIT
5 2 4 -
Max. Clock Frequency foL 10 5.5 11 - MHz
15 8 16 -
Max. Clock Input Rise c 5
Time. rCL A
Max. Clock Input Fall tfCL 10 No Limit #S
Time. 15
5 - 55 240
Min. Set-up Time
(Py - CLOCK) tsy 10 - 20 90
15 - 15 60
5 - 75 240
Min. Set-up Time
N tsy 10 - 30 90
(LOAD - CLOCK)
15 - 20 60
ns
5 - 190 380
Min. Set-up Time
tsy 10 - 70 140
(PE, TE - CLOCK)
15 - 50 100
Min. Set-up Time 5 - 50 310
(RESET - CLOCK) tsy 10 - 20 110
40162, 40163 Only 15 _ 15 70
Min. Hold Time 3 - - 0
(Pn, LOAD, PE, TE- tH 10 B B 0
CLOCK) 15 - - 5
4 ns
Min. Hold Time 5 - -30 0
(RESET - CLOCK) ty 10 - -10 0
40162, 40163 Only 15 - -5 0
Min. Removal Time 5 - 80 200
(RESET - COLCK) trem 10 - 25 100 ns
Input Capacitance CIN - 5 7.5 pF
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TC40160BP, TC40161BP, TC40162BP, TC40163BP

WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

WAVEFORM 1

CLOCK

CARRY

WAVEFORM 2

TE

CARRY

WAVEFORM 4

RESET

CLOCK

20ns 20ns
90 90%
Z 50 % 50%
. 10% 10%
LTLH
-t
90%
ouT 50%
10%
. tpLH
20ns 20na
-t o
90 0%
50 % \ 50%
_JZ— 0% LJ.Q_% -
ouT 50% 50%
TpLH CpHL
™ T

(40160, 40161)

20ns 20ns
%5 | Fr—
\ 50 % 50 %
0% — 10%
twL 20 ns
90
50 %
10%
trom
50%
N TpHL

WAVEFORM 3 (40162, 40163)
20ns ”0ns
0% 2;90%
RESET S 50 % 50%
0% L 10%
20n
CLOCK 50%
10%
tsy | tyg
WAVEFORM 5
[0ns 20ns
% 0%
Pn 50 % 50%
10% 10%
20ns 20na
l 90% 90
TOAD 50% 50%
10% —10%
20ns 20ns
~
90 90%
PE, TE 50% L s0%
,z—lo% \:mﬁ
20ns
90
CLOCK 50%
10%
sy | ty
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TC401608P, TC40161BP, TC401628P, TC40163BP

APPLICATION CIRCUIT

1. Cascaded counter packages in the parallel-clocked mode.

P1 Pp Py Py Py Pp Pz Py P; Pz Pz Py

OOTO ?09 ?QOT

LOAD O
Vpp [ ]
LD Py Py Pz Py L]
PE co L.
tTE ] _—L___ —\___
IR ] - .
CLK Q31 Qz Q3 Qg
CLOCK © I - 1 [ -
RESET ©
o o o 0o o o0 o 0O o0 o cL
Q1 Q2 Qz Qg Ry Q2 Q3 Q4 Q1 Q2 Q3 Qg
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